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UNH NEUTRALIZATION PROJECT 

1 .O PURPOSE/SCOPE 

The purpose of the Uranyl Nitrate Hexahydrate (UNH) Neutralization Project (UNH Project) is 
t o  safely neutralize and dispose of approximately 200,000 gallons of uranium dissolved in 
nitric acid (UNH). The UNH was "Material in Process" until June 1991 when DOE reclassified 
it as a waste material. This reclassification caused the material t o  be characterized as a mixed 
hazardous waste under the Resource Conservation and Recovery Ac t  (RCRA) due t o  its 
corrosive properties and hazardous constituents. These UNH solutions are presently stored 
in nineteen tanks a t  the Fernald Environmental Management Project (FEMP). A list of the 
nineteen tanks and their locations is provided in Figure 1 and Table 1. The solutions will be 
diluted, neutralized and filtered. The solid filter cake is expected t o  be non-RCRA hazardous 
and meet acceptance criteria for shipment to  the Nevada Test Site (NTS) for burial as low- 
level radioactive waste. The liquid filtrate will be tested t o  confirm its acceptability for 
discharge under the present National Pollutant Discharge Elimination System (NPDES) permit. 

1 .I General Process Description 

To achieve the project's objectives,, it is planned t o  neutralize the existing inventory of UNH 
solution with magnesium hydroxide. This will cause the uranium and other heavy metals in 
solution t o  precipitate out of solution. The precipitate will be separated from the resulting 
slurry using a vacuum filter. The filtrate will be processed into an effluent suitable for release 
under the existing site NPDES permit. Attachment 1 provides a copy of the limits contained 
in the site NPDES. 

The FEMP has approximately 200,000 gallons of UNH that is stored in 19 tanks. The UNH 
will be pumped in batches to  a dilutionheutralization tank in Plant 2A where it will be mixed 
wi th  warm water to  make a solution containing less than 1 N free acid and less than 100 
grams per liter of uranium. Each dilute batch will then be neutralized in the same tank with 
magnesium hydroxide slurry. The excess nitric acid will be neutralized t o  form soluble 
magnesium nitrate and the UNH will react to  form a magnesium diuranate precipitate. Other 
metal contaminants such as chromium and barium also will be precipitated in the process. 
The neutralized UNH slurry will be transferred to  existing filter feed tanks, and filtered on 
existing rotary drum vacuum filters (east and west Eimco filters) in Plant 8. The filter cake 
will be collected in drums, sampled and staged for shipment t o  NTS. The high-nitrate filtrate 
will be either discharged for treatment in the Biodenitrification (BDN) facility or returned to  
Plant 2/3 for dilution or rinse water. Figure 2 shows a process-flow diagram of the UNH 
Neutralization Project. 

1 
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I I 
HWMU #10 (NAR 
System) 

F3E-220 Southwest corner of 
Denitration Area 

HWMU # 4 6  

HWMU # 48 

NE F2E-6 

SW F2E-8 

F2-605 

F2-606 

F2-607 

F2-608 

F3E-223 I Southeast of Plant 213 
(Outdoors) 

HWMU # 47 I SE F2E-5 

HWMU # 50 F1-301 

F1-302 

F1-303 

I F1-308 I 

North of Plant 213 (Outdoors) 

NFS Storage Area (Outdoors) 

Raffinate Building - 2 Locations 
Inside 

HWMU # 49 D1-1 

D1-7 

D1-10 1 7 1  
I F1-25 I 
I F1-26 I 

Digestion Area - 2 Locations 
Inside 

Aboveground, cylindrical, 
horizontal, stainless steel (SS304L) 

Aboveground, vertical, cylindrical, 
stainless steel (SS304L) tanks 

Aboveground, vertical, cylindrical, 
stainless steel (304L) tanks 

Aboveground, cylindrical, 
horizontallymounted, insulated, 
stainless steel (304L) tanks 

Aboveground, vertical, cylindrical, 
stainless steel (304L) tanks Tank 
F1-308 is made of SS 347. 

Aboveground, vertical, cylindrical, 
stainless steel (304L) tanks 
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1.2 UNH Processing History e 
Production at  the FEMP was ceased in 1989. Among the materials left on-site following the 
cessation of production are approximately 200,000 gallons of uranyl nitrate hexahydrate 
(UNH-uranium compounds in nitric acid) solution stored in nineteen stainless steel storage 
tanks. The FEMP's mission has been re-focused on waste management and environmental 
restoration. Three of the primary areas that have been involved with processing UNH 
solutions are Plant 2/3 (the Refinery), the Refinery Sump area, and Plant 8 (the Scrap 
Recovery Plant). 

' 

1.2.1 Plant 2 /3  and Refinery Sump Areas 

The principal function of Plant 2/3  was t o  convert uranium-bearing materials into uranium 
trioxide UO, (orange oxide). This began with the dissolving of uranium ore concentrates, 
residues, and recycle materials in nitric acid t o  produce uranyl nitrate feed solution. Liquid- 
liquid countercurrent solvent extractors were then used t o  purify the uranyl nitrate solution. 

Low-grade uranium slurries required filtration and concentration prior t o  feeding t o  the 
extraction system. After the extraction process, the solution was further concentrated and 
thermally denitrated t o  UO,. The Nitric Acid Recovery (NAR) facility was operated t o  recover 
nitric acid from the nitric acid fumes generated by the Digestion and Denitration operations. 

The presence of carbonate used in the solvent recovery system required that water collected 
and transferred from containment area floor sumps (known as sump water) be processed 
separately from the other water collection systems. This treatment and filtration was 
performed in the Refinery Sump Area. Uranium was recovered from the sump water through 
the Refinery Sump by heating the water, adding magnesium hydroxide slurry and precipitating 
the uranium in a settling tank. The effluent f lowed t o  a polishing filter before discharging t o  
the General Sump. The uranium was precipitated from the slop water and the precipitate was 
pumped from the bottom of the settling tank and transferred back t o  Plant 2/3 t o  be used as 
feed for digestion. 

0 

The uranium content of the nineteen UNH storage tanks ranges from 13  t o  341 grams of 
Uranium per liter. One tank, D1-7, containing a uranium/organic/water mixture, will require 
additional treatment prior t o  neutralization. The total quantity 'of uranium amounts t o  a 
nominal 100 metric tons of uranium (MTU). The uranium in six tanks has an enrichment of 
1 %  or greater of U-235. The solutions have a free acid content of up t o  4.7 N. Table 2 
provides a summary of the UNH inventory. 

The material stored in the nineteen tanks is classified as a RCRA hazardous waste under 40 
CFR 261.22 due t o  its corrosivity characteristic and under 40 CFR 261.24 due t o  toxicity 
characteristic resulting from the presence of t w o  heavy metals (chromium and barium). The 
extended storage of this material as a liquid is not a desirable arrangement due t o  the 
possibility of leakage from aging tank valves, flanges, and other fittings. 

5 
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UNH PROCESSING SYSTEM TANKS 
TABLE 2 

I I I I '  I I  ' I I I II I I I 1 

(Outside) 

F Z a 6  NFS Storage Evap. UNH 25.470 
(outaide) 

NFS Storage Evap. UNH I 25,450 11 22,726 1 36 I 0.94 I 1.090 11 181.9 I 69.4 I 18.36 I 1.13 11 

11 F3E-220 I Denitration** I ScmbberUNH I 3.500 11 2.036 I 20 I 3.54 I 0.995 11 <2.0 I 10.6 I 3.47 I 0.24 11 

Tank Dl-7 is layered OrganiclWater with varying Uranium Concentration 
** Tank RE-220 was not part of the original project 
*** Content ph is > 7.0. (Neutralized UNH from previous process) 
**** Results not available 
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1.2.2 Plant 8 Waste Water Operations 

The present operations in Plant 8 involve the collection, treatment, and filtration of waste 
water from site operations and storm water t o  remove uranium and Clean Water Ac t  (CWA) 
regulated heavy metals. Bulk materials which are used in the water treatment process which 
may be stored in the vicinity of the project area are hydrated lime (calcium hydroxide), sodium 
hydroxide, and calcined diatomaceous earth (Dicalite). 

1.3 UNH Neutralization Background 

Neutralization of uranyl nitrate solutions and precipitation of the uranium from the solution 
was previously accomplished using magnesium hydroxide. This procedure is well established 
and has been used intermittently at the Refinery Sump. Previous testing showed that the 
resulting filter cake is not a hazardous waste per the Toxicity Characteristic Leaching 
Procedure (TCLP) test and that the filtrate is suitable for processing through the existing 
biodenitrification process and subsequent discharge. Attachment 2 provides a copy of the 
Test Data Report. 

In 1992, approximately 20,000 gallons of UNH solution were processed during a plant test. 
During the plant test, UNH solution from three storage tanks was blended together t o  reduce 
the overall isotopic concentration of U-235 in the resulting blend below 1 .OO% and improve 
the homogeneity and filterability of the solution. The blended solution was then diluted with 
process water to  reduce the uranium concentration below 50 grams U per liter. The dilute 
solution was then heated to  between 110  and 130  degrees F, and neutralized with 
magnesium hydroxide. Upon neutralization, uranium, barium, and chromium precipitated from 
the solution. The precipitated solids were filtered from the solution and drummed, and the 
filtrate quarantined pending certification for discharge. Subsequent laboratory analysis 
demonstrated that the filter cake passed the TCLP. Results from the plant test are provided 
in Attachment 2. 

. 

The inadvertent transfer of approximately 20,000 gallons of dilute UNH solution t o  Plant 8 and 
the resulting release of an estimated 30 gallons of UNH solution t o  the environment resulted 
in a Type B investigation of the circumstances leading to  the release. The conclusions of the 
Type B investigation required further study of the operations and assurances of system 
integrity and configuration control before any processing could restart. Operations were 
suspended pending conversion of the plant test procedure into a more formal operating 
procedure. 

Lessons learned from the investigation and from a February 1993 report which documented 
the results of the 1992  plant test ("Proof of Process Plant Test Report for the Disposition of 
Uranyl Nitrate Solutions"), have influenced the selection of the processing methodology, 
operating procedures and management discipline, and equipment t o  be utilized in the present 
UNH Neutralization Project. 

7 
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5 9 0 4  ,. 
Attachment 3 provides a copy of the task-specific Construction Health and Safety Plan. This 
task-specific Health and Safety Plan supplements the existing FEMP site-wide Health and 
Safety Plan, providing additional information involving the processing of UNH solutions. 

0 
2.0 UNH NEUTRALIZATION SCOPE OF WORK 

Processing of the UNH solutions will be accomplished using a combination of new and existing 
equipment. In general, existing tanks, agitators, filters and secondary containment will be 
used, while the interconnecting piping and transfer pumps will be new construction. New 
instrumentation and engineered controls will be installed t o  improve process safety and 
control. 

2.1 Processing Plan 

To  expedite removal and neutralization of the UNH solutions from the storage tanks, it is 
planned t o  process the material in a manner similar t o  the plant test procedure. The UNH 
solutions will be diluted with water, neutralized with magnesium hydroxide t o  induce metals 
precipitation, and the precipitated metals removed from the neutralized liquid via filtration. 

A principal difference between the new processing plan and the previous plant test procedure 
involves the batchwise dilution and neutralization of the UNH in Tanks F1-25 and F1-26. The 
earlier Plant Test utilized the Refinery Sump Tank F1-608 for dilution, and Tanks F1-609 and 
F1-610 for neutralization. A key advantage to  batchwise rather than continuous treatment 
of the UNH is the increased assurance that the filtrate and filter cake will meet disposal 
specifications prior t o  discharge from Plant 2/3. 

The following additional problems were noted during the review of the previous plant test: 

The neutralization and dilution tanks are located outside the buildings; thus they are 
subject t o  possible adverse weather conditions. 

Tank F1-608, which was used for the UNH dilution step, is equipped with a steam 
sparge agitator, therefore, temperature control and agitation was poor. This increased 
the potential for generating NOx fumes. 

0 The diked area surrounding Tanks F1-608, F1-609, and F1-610 provides inadequate 
secondary containment volume and should be modified t o  increase its capacity 
consistent with Best Management Practices i f  the tanks are t o  be used t o  contain 
hazardous chemicals. 

0 Tank F1-608 is flat-bottomed, increasing the tendency for solids t o  accumulate in 
the tank and are more difficult to  remove than from a round-bottomed tank. 

8 
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The Refinery Sump, containing Tanks F1-608, F1-609, and F1-610, is located at 
the southeast corner of Plant 2/3, while the NFS tanks which contain a substantial 
fraction of the UNH to  be processed are located at the Northwest corner of Plant 2/3. 
Therefore, the principal processing area was not centrally located and required long 
transfer piping runs. 9 

Process control is more difficult with a continuous type process. Excess 
magnesium hydroxide was used because of the short time allowed for reaction with 
the UNH. Also, filterability was not assured prior to  transfer t o  the filters at  Plant 8. 

In contrast, the use of Tanks F1-25 and F1-26 offers the following advantages: 

The tanks are located inside the Digestion Area of Plant 2/3 and are less sensitive 
t o  variations in weather conditions. 

0 The tanks are equipped with mechanical agitators. Also, external heaters will be 
provided t o  heat the dilution water, so that there will be no direct heating of the UNH 
solution. This reduces the potential for generation of NOx fumes. 

@ The location of the tanks inside the building provides improved containment in the 
event of a tank failure. 

0 Tanks F1-25 and F1-26 are round-bottomed tanks, reducing the tendency for solids 
to  accumulate. 

The tanks are centrally located with respect t o  the locations of the UNH storage 
tanks and the Plant 8 filter facilities, thus, reducing the length of the individual pipe 
runs needed for the UNH transfers. 

Another significant change in the processing plan is that the UNH will be removed from the 
top of the storage tanks using new progressive cavity pumps instead of the existing discharge 
piping and pumps on the bottom of the tanks. After a tank has been pumped t o  a low-level, 
it will be rinsed. The rinse water will be pumped t o  the dilution/neutralization tanks for 
processing in the same manner as the UNH solution. Following the emptying and rinsing of 
a given UNH storage tank, the pump skid will be disconnected from that tank, moved, and re- 
connected t o  another tank in the same group of tanks. After all tanks in a group are pumped 
t o  a low level, the pump skid will be connected t o  the bottom discharge in order t o  completely 
empty the UNH tanks. 

Prior t o  processing any individual tank's contents, the UNH Processing Team will conduct 
laboratory tests to  confirm that the individual solutions can be neutralized with magnesium 
hydroxide, the metals precipitated, and the resulting slurry filtered. The UNH Processing Team 
also will be responsible for ensuring the disposability of the resulting filter cake and filtrate. 

9 
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2.1.1 UNH Processing Order 

The UNH Project Plan calls for the emptying of Tank F1-26 prior t o  starting the UNH 
Neutralization Process. The contents of Tank F1-26, approximately 1,450 gallons of UNH, 
must be removed so the tank can be prepared for use as a Dilution/Neutralization tank. After 
Tank F1-26 has been emptied and prepared for use in dilution and neutralization of UNH, it 
will be utilized in a simulation, using water in place of UNH solution. This simulation will 
certify the system, procedures and training of personnel from the beginning t o  the end of the 
neutralization process. 

An  empty tank, F1-2, located next t o  Tank F1-26 will be prepared t o  receive the UNH solution 
from Tank F1-26. Tank F1-2 will be isolated, cleaned, inspected and repaired. A LEAK TEST 
of F1-2 will be conducted. A portable diaphragm pump equipped with chemical hoses and 
transfer lines will be used t o  transfer the UNH solution from the bottom of Tank F1-26 
through the top of Tank F1-2. Next, Tank F1-26 will be flushed, cleaned, inspected, repaired, 
and isolated. A LEAK TEST of Tank F1-26 will be conducted. Tank F1-26 then will be 
instrumented and its progressive cavity pump connected t o  a new discharge line from the 
tank. 

The first tank t o  be filtered in Plant 8 will be the current inventory of neutralized solution 
produced from the previous plant test, Tank F43-203 in Plant 8. 

The first tank t o  be neutralized in Plant 2/3 will be Tank F1-25. Tank F1-25 is the second 
dilution/neutralization tank and will be required to  be emptied prior t o  construction completing 
the installation of the new piping and instrumentation. AFTER COMPLETION OF 
CONSTRUCTION ACTIVITIES, TANK F1-25 WILL BE LEAK TESTED. 

Emptying and rinsing of the remaining UNH tanks will be conducted sequentially, one tank at 
a time. 

2.1.2 UNH Dilution 

Existing Tanks F1-25 and F1-26 will be used t o  dilute the UNH solutions with water t o  an acid 
normality of less than 1 and a uranium concentration of less than 1 0 0  grams per liter. The 
dilution water will be put into the tank prior t o  the addition of UNH. The water t o  be used for 
dilution will come from one of the following sources: 

1 )  Clear water left in the tank after a neutralized batch of UNH is transferred t o  
Plant 8 

2)  Filtrate water from the filtering of UNH in Plant 8 
3) Filtrate water from the filtering of Waste Water in Plant 8, or 
4) Process water. 

10  
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Options one through three have been added t o  the project t o  minimize the amount of water 
generated during the UNH project. If options two through four are used, the water may be 
heated using a new direct steam injection heater. 

‘0 
2.1.3 UNH Neutralization 

After the UNH solution has been diluted, magnesium hydroxide will be added to  neutralize the 
free acid and precipitate the metals present. Magnesium hydroxide will be provided to  the 
project either by direct transfer from a vendor’s tanker truck or by mixing MgO and water in 
Tank 3A, which is located near Tanks F1-25 and F1-26. THE VENDOR SUPPLIED 
MAGNESIUM HYDROXIDE SLURRY WILL BE A SATURATED SOLUTION OF MAGNESIUM 
HYDROXIDE Mg(OH), CONTAINING A SUSPENSION OF UNDISSOLVED MAGNESIUM OXIDE 
MgO, DESCRIBED AS A 58% MgO SLURRY CONTAINING 5 POUNDS MgO PER GALLON. 
The magnesium hydroxide will be added via a new progressive cavity pump hooked up to  a 
supply tanker truck or Tank 3A. Magnesium hydroxide flow will be controlled by means of 
a batch controller incorporated into the transfer pump skid. The quantity of magnesium 
hydroxide to  be added to  each batch of UNH will be determined based on analytical laboratory 
data previously obtained. The pH in the neutralization tank will be monitored during 
magnesium hydroxide addition to  assure that satisfactory neutralization and metals removal 
are achieved. AN END POINT OF pH 7 OR GREATER WILL BE ACHIEVED WITH EACH BATCH 
TO ASSURE A SATISFACTORY REMOVAL OF URANIUM AND ANY OTHER DISSOLVED 
METAL ION WHICH HAS BEEN IDENTIFIED IN EACH BATCH QUANTITY OF THE SEVERAL 
TANKS OF URANIUM SOLUTION. THE FORMS OF THE PRECIPITATED URANIUM WILL BE 
EITHER AS URANIUM HYDROXIDE UO,(OH),, MAGNESIUM DIURANATE, MgU,O,, OR AS 
AN EQUILIBRIUM OF THE TWO, PROBABLY CONTROLLED BY THE SPECIFIC pH OF THE 
RESULTING SOLUTION. OTHER IONS IDENTIFIED IN THE VARIOUS TANKS OF UN 
SOLUTION AND WHICH WILL LIKEWISE BE PRECIPITATED AS HYDROXIDES INCLUDE: 
COPPER, IRON, CHROMIUM, AND BARIUM. The liquid temperature will be monitored during 
neutralization so that the temperature of the dilute UNH liquid will be controlled to  less than 
140 degrees F to minimize formation and emissions of NOx. 

2.1.4 UNH Slurry Filtration 

After neutralization, the UNH will be transferred to  Plant 8 for filtering. Filtration of the UNH 
will be completed using the same tanks and filters as the previous plant test. The UNH slurry 
will be received in Tanks F43-203 and F43-203A. Using a new progressive cavity pump, the 
UNH slurry will be transferred to  the East and/or West EIMCO Filters. Procedures for routine 
processing of process waste water prescribe the following criteria for discharge to  the BDN 
Facility. THE CRITERIA FOR DISCHARGE TO THE BDN IS A FILTRATE pH OF 7.0 OR 
GREATER AND A LIMIT FOR SOLUBLE URANIUM (U+6) OF LESS THAN OR EQUAL TO 48.0 
mg/l U (ppm). Waste water exceeding these levels is sent to  Plant 8 for processing prior to 
discharge. 
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Filtrate from UNH neutralization will be sampled and, if it exceeds these same criteria, will be 
returned for reprocessing. Filtrate meeting the Plant 8 discharge criteria will either be recycled 
t o  Plant 2/3 for use as dilution water or pumped to  the BDN High Nitrate Tank for storage 
prior t o  discharge t o  the BDN Facility. 

2.2 New Equipment 

2.2.1 UNH Piping Transfer System 

To improve process control, a new dedicated transfer system, constructed of 3" diameter 
304L Stainless Steel piping, will be installed t o  transfer UNH solutions from the individual 
storage tanks to  the dilution/neutralization tanks F1-25 and F1-26. The piping t o  transfer the 
neutralized UNH slurry t o  Plant 8 will be 3" diameter carbon steel piping. The valves to  be 
installed will be full-port ball valves. All piping, valves and pumps wil l be arranged so that all 
flanged connections are located within secondary containment areas, either permanent or 
temporary. The new piping system is designed for slurry transfer and will ensure 
configuration control and positive control of tank transfers as it will connect t o  only one 
storage tank at a time. Construction of the new piping network will remove the possibility 
of sending UNH to  an unintended destination. 

The new transfer piping system will be routed as follows: 

NFS Storage Tanks (4 tanks) 
This header will run from the NFS Tanks through the CD Blend Tank Storage 
Area into the north Digestion side of Plant 2/3. 

CD Blend Storage Tanks (3 Tanks) 
The same header used by the NFS Tanks will be used after isolating the piping 
to  the NFS Storage Tanks. 

OK Liquor Storage Tank (1 Tank) 
This header will be installed from the OK Liquor Tank Area through the east- 
west rack along 102nd Street t o  its intersection with the north-south rack to  
the south Digestion side of Plant 2/3. 

Hot Raffinate Storage Tanks (4 Tanks) 
This header will be installed in the existing rack from the Hot Raffinate Building 
t o  the intersection with the east-west rack along 102nd Street. 

0 Digestion and Denitration Storage Tanks (7 Tanks) 
A header will be installed down the middle of the Digestion Area to  the 
d i I uti on/ne u tra I iza t ion tanks. 
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All piping will be installed above ground and will be inspected for leaks on a daily basis during 
the period when piping is being used for UNH transfer operations. Drain valves will be 
installed on either side of each block valve. These drain valves also may be used for flushing 
should the header become plugged. The new piping will be compatible with the material to  
be transferred. The piping system consists of new butt-welded stainless steel schedule 40 
pipe. 

2.2.2 UNH Flexible Hose Connection 

The connection between the new progressive cavity pump t o  the new UNH Piping and the 
UNH Storage Tanks will be made utilizing braided stainless steel flex hoses for final fit-ups. 
The pump discharge will be connected to  the main transfer header at each of the valved 
points in turn through temporarily installed hard piping using braided stainless steel flex hoses 
for final fit-ups. A recirculation line from the pump back t o  the source tank will be used t o  
allow for greater tank agitation than that provided by the existing tank agitators. 

2.2.3 Progressive Cavity Pumps 

Progressive cavity pumps will be used to  .transfer UNH solutions, UNH slurries, and 
magnesium hydroxide slurries. All pumps are equipped with a f low totalizer and reversing 
capability. 

2.2.4 UNH Solution Transfer Pumps 

A new progressive cavity pump will be used t o  pump the UNH solutions from the individual 
storage tanks to  the dilutionheutralization Tanks F1-25 and F1-26. This pump will be skid 
mounted for portability and will be connected in turn t o  each tank for processing. T w o  pump 
skids will be purchased to  allow for optimum hook-up. One pump will be hooked up t o  a tank 
and operating while the second pump will be in the process of being hooked up t o  the next 
tank. This will allow for a "leap-frog" type of arrangement that should reduce the overall 
processing time. 

The pump skids will be located within or overflow to  the existing secondary containment area 
of each tank or group of tanks. To allow for this the pump skids will have a 12-inch tall 
stainless steel pan built around the skid. This pan will have a 2-inch drain that will drain any 
leakage into the secondary containment area of each group of tanks. 

2.2.5 UNH Slurry Transfer Pumps 

Two  new progressive cavity type pumps will be installed t o  transfer the neutralized UNH slurry 
from Tanks F1-25 or'F1-26 to  Plant 8 Filter Feed Tanks, F43-203 and F43-203A, via new 
carbon steel piping. A recirculation line will be installed from the pump discharge back t o  

1 3  
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Tanks F1-25 or F1-26 for extracting a sample and to  promote better tank agitation. A third 
new progressive cavity pump will be installed t o  transfer the neutralized slurry from Tanks 
203 and 203A to the East and West EIMCO Filter. 

2.2.6 Magnesium Hydroxide Transfer Pump 

One new progressive cavity pump will be installed to  transfer magnesium hydroxide slurry to  
the dilutionheutralization Tanks F1-25 or F1-26. Magnesium hydroxide will be supplied either 
from a vendor tanker truck or from mixing MgO with water in Tank 3A. A flexible chemical 
hose will be used to  connect the tanker truck or Tank 3A to  the new pump. 

2.3 Instrumentation 

2.3.1 Dilution/Neutralization Tanks (Fl -25 and F1-26) 

New instrumentation for Tanks F1-25 and F1-26 includes level indicator/alarm/recorder and 
temperature indicator/alarm/recorder. Both tanks have a high level and high-high level alarms 
and switches which shut off the UNH and water inlet lines to  prevent overfilling of the 
dilutionheutralization tanks. IN ACCORDANCE WITH STANDARD OPERATING 
PROCEDURES, OPERATORS WILL MONITOR A PRESSURE GAUGE LOCATED ON THE 
TRANSFER PUMP AND WILL SHUT OFF THE PUMP IF NECESSARY. THESE SHUT-OFF 
CONTROLS AND PROCEDURES ARE IN PLACE TO PROVIDE ADEQUATE SAFEGUARDS 
AGAINST INLET LINES LEFT PUMPING AGAINST A CLOSED VALVE IN THE EVENT THAT AN 

EQUIPPED WITH A HIGH-PRESSURE SWITCH TO SHUT OFF THE PUMP. The tank 
temperature indicator will indicate the temperature of the liquid at three levels (top, middle, 
and bottom) in the tank. All new instrumentation will use existing tank nozzles. A f low meter 
will be installed to  measure the quantity of dilution water transferred into the tank. 
Temperature instrumentation will be installed on the dilution water line t o  indicate water 
temperature prior t o  entering the tanks. Flow out of the tanks will be controlled by adjusting 
the pump speed, and both instantaneous and total f low readouts will be provided. All 
instrumentation will be mounted on a new local panel located near the dilutionheutralization 
tanks. 

AUTOMATIC SHUT-OFF SWITCH CLOSES THE VALVE. ALSO, THE TRANSFER PUMPS ARE 

The dilutionheutralization tanks also will be equipped with a pH probe that will be used to  
monitor the addition of magnesium hydroxide and to  assure that the UNH is neutralized prior 
t o  transfer t o  Plant 8. The pH probe is also equipped with a low pH alarm. 

The f low of neutralized UNH solution from the dilutionheutralization tanks will be positively 
controlled by an interlock system. This system requires that the UNH inlet valves on the 
dilutionheutralization tank be closed prior to  activating the discharge pump. This will prevent 
the entry of additional liquids into the tanks while pumping a completed batch. 
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instrumentation for control of the pump skid for the UNH Storage Tanks will be installed at 
each storage tank. A level transmitter will be used to  measure the level in the storage tank. 
Also, a thermowell will be installed to  measure the temperature at  three (3) levels (top, 
middle, and bottom) within the tank. installation of these instruments will utilize existing 
nozzles on the tanks. The instrumentation will be moved from tank t o  tank with the pump, 
and readouts from the instrumentation will be installed on the pump skid panel. 

2.3.3 Plant 8 Filter Operation 

Within Plant 8, most new installations center around the existing filter feed tanks, F43-203 
and F43-203A. These tanks will be provided with new level indicators and alarms. The 
existing filters will be provided with a new overflow line back t o  the filter feed tanks and high 
level switches to  shut off the feed pump in case of plugging of the overflow line. Also, there 
will be an interlock between the inlet and outlet valves of both tanks, so that only one tank 
can be pumped at any time, with overflow returning t o  the same tank. Flow measurement 
will be calculated from the pump speed; both instantaneous and total f low readouts will be 
provided. All new instrumentation will be mounted on a new local panel by the Filter Feed 
Tanks in Plant 8. 

2.4 Utilization of Existing Facilities 

Several existing systems in Plant 2/3 are planned for use. In addition t o  the existing storage 
and processing tanks, constructed of 304L Stainless Steel in the early 1950s, the following 
will be used: 1) Process water system for tank rinsing and dilution; 2) Tank agitators; 3) 
Secondary containment systems, and 4) Steam system. 

The major system planned for re-use within Plant 8 is the existing East-West Eimco filter 
system. This includes the filters themselves, along with the filter feed tanks, vacuum- 
producing system, filter cake drumming system, filter precoat system, and the filtrate 
collection and transfer system. Also associated with Plant 8, the existing General Sump and 
Biodenitrification Facility will be utilized. 

3.0 PRE-OPERATION BENCH SCALE TESTING 

A pre-operational bench scale testing program is being conducted t o  provide information for 
the development of the procedures needed t o  safely and efficiently dilute, neutralize and filter 
the UNH. This program involves sampling of the contents of each UNH tank after agitation, 
and chemical analysis of each sample t o  determine its uranium, free acid and heavy metal 
concentrations. The test program also includes laboratory dilution, neutralization and filtering 
of the UNH samples t o  determine the optimum amount of neutralizing agent required, evaluate 
the filterability of the resulting slurry, and identify the kinds and concentrations of 
contaminants remaining in the filtrate. 
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3.1 OPERATIONS SAMPLING 

Neutralization/ 
Dilution Tank 

Three types of samples will be taken during processing: operation/process, in-process, and 
analytical laboratory samples. 

Neutralized 
UNH Slurry 

3.1.1 Operations/Process Sampling 

Rinsed UNH 
Tank 

pH probes are t o  be installed in the dilution/neutralization tanks, F1-25 and F1-26 t o  provide 
operators with a continuous recorded reading on the liquid pH during the.neutralization of the 
UNH. The pH indications also will be used t o  control the rate and quantity of Magnesium 
Hydroxide addition t o  the process. 

UNH Tank 
Heel 

3.1.2 In-Process Sampling 

In-Process samples will be taken and field analyzed using portable equipment t o  monitor for 
the presence of Uranium and measure for pH. 

The pH sample will be analyzed using a portable Ph analyzer that has been calibrated using 
a buffer solution. 
The presence of Uranium will be determined by using a dimple plate, potassium ferrocynide 
and glacial acetic acid. If Uranium is present in a drop of the sample, the dimple will turn 
color. This type of analysis is visual and not quantitative. 

These in-process samples will be 1 

I 

Source Liquid I Sampled 

Filter Effluent Filtrate 

;ed in the following applications: 

II Description 

After settling, the clear liquid phase will be checked 
for Uranium and pH. This will provide a filterability 
indication prior t o  transfer t o  Plant 8 .  

~~~ 

The UNH Tank will be rinsed until the pH is greater 
than 2.0. This will need t o  be achieved prior t o  
bottom discharge. 

Periodic checking of filtrate as produced from filter 
t o  check filter performance. 

3.1.3 Analytical Laboratory Sampling 

Samples will be periodically extracted from in-process fluid, filter cake and filtrate and 
transported t o  the Analytical Laboratory for chemical analysis. Sampling will routinely be 
performed on the diluted UNH for uranium inventory accountability, on the filtrate prior t o  its 
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discharge t o  the General Sump (see section 5.4 Waste Water) and on the filter cake t o  0 confirm its suitability for shipment to  the Nevada Test Site (see section 5.3 Characterization 
and Storage/Disposal of Filter Cake). 

4.0 PRE-OPERATION CERTIFICATION OF EQUIPMENT, PROCEDURE AND PERSONNEL 

Certification of the UNH process equipment and procedure will be obtained by an operability 
or simulation test. The simulation procedure will involve a series of hydro tests followed by 
a demonstration of system operability using water as the process fluid. The following list of 
the equipment to  be utilized during UNH processing will be included in this test. 

"UNH" Tank - A tanker truck filled with water will be positioned near each of 
the five different UNH tank locations. 

Dilution/ 
Neutralization Tank - 

Tank F1-26 will be used t o  received the water from the 
tanker truck. While the water is in tank F1-26, some quantity of 
Magnesium Hydroxide will be transferred t o  simulate 
neutralization. 

Magnesium Hydroxide 
Supply Tank - 

Tank 3A, located by Tank F1-26, will be used t o  make-up 
a quantity of Magnesium Hydroxide by mixing MgO t o  water. 

Filter Feed Tank - Tank 203A will be used to  receive the water from Tank F1-26. 
This tank will also be used to  provide water t o  the East or West 
EIMCO Filter t o  simulate filtering of the UNH. 

East and West 
EIMCO Filter - simulation procedure. 

Each filter will be operated separately during the 

Filtrate Receiving 
Tank - 

Tank 25A will be used to  receive filtrate water from the 
East and West EIMCO Filter 

The transferring of water from each processing vessel will be performed using the new pumps 
and piping systems. 

4.1 Personnel Training 

A training and qualification programs incorporating past lessons learned and hazardous 
analysis results will be in place t o  ensure that personnel have the ability t o  operate and 
understand the process. These programs will be enhanced by the simulation operation. 
Performance of this simulation operation will allow a detailed review of the procedures and 
provide on-the-job type qualification prior to  the actual processing of UNH. 
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5.0 ENVIRONMENTAL COMPLIANCE AND SPILL RESPONSE e 
The UNH Removal Action will be implemented under 40 CFR Part 300.41 5, CERCLA Sections 
104(a)(2) and 105(a). In accordance with 40 CFR 300.400(e) and the September 1991 
Consent Agreement, as Amended, under CERCLA Sections 120  and 106(a), permits for this 
removal action will not be required, however, substantive requirements, standards, criteria, 
and limitations of each permit otherwise required will be met. All applicable portions of the 
Consent Decree with OEPA, including the appropriate and relevant portions of closure/post 
closure, are considered herein. 

Congress provided a statutory basis for ARARs in the Superfund Amendments and 
Reauthorization Act  (SARA) of 1986, which added Sec. 121, "Cleanup Standards" t o  the 
Comprehensive Environmental Response, Compensation, and Liability Act  (CERCLA) of 1 980. 
According t o  Sec. 121 (d), which mandates the degree of cleanup that must be achieved on 
CERCLA sites, response actions conducted under Sections 104, "Response Authorities", and 
106, "Reimbursement", of the statute must at least attain (or the decision document should 
justify the waiver(s1 of) all applicable or relevant and appropriate requirements (ARARs) of 
other Federal environmental laws, more stringent State environmental laws, and State facility- 
siting laws. 

5.1 PERMIT INFORMATION SUMMARY 

Although the UNH Neutralization Removal Action is exempted from the procedural 
requirements t o  obtain Federal, State or local permits, Section XII1.B of the Amended Consent 
Agreement requires DOE t o  provide specific information regarding the permits that would be 
required in the absence of the CERCLA permit exemption for on-site response actions. This 
permit information is required t o  include: 

0 
0 

0 

0 

Identification of each permit that would otherwise be required; 
Identification of the standards, requirements, criteria or limitations that would 
have had t o  have been met to  obtain each permit; and, 
Explanation of how the response action will meet the standards, requirements, 
criteria, or limitations identified in the above Item. 

This Permit Information Summary was prepared t o  fulfill the requirements of Section XII1.B of 
the Amended Consent Agreement. This summary provides a description of how this removal 
action will comply with the standards, requirements, criteria, or limitations that would be 
imposed by permits required absent the CERCLA permit exemption for on-site response 
actions. Table 3 summarizes this permit information, as well as other ARARs for the project. 

. FEMP UNH Work PI= 
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TABLE 3 (UNH Neutralization Project) 

APPLICABLE OR RELEVANT AND APPROPRIATE (ARARs) REQUIREMENTS 

Permit Thet Would Be 
Required 

Hazardous Waste 
Facility Board Permit 

Permit Requirements (ARARs) 

Nature and volume of waste to be treated. 

Facility comply with the hazardous waste 
stds. adopted pursuant to Section 
3734.1 2 of the Revised Code 

~~~~~~~ ~ 

Facility must represent the minimum 
adverse environmental impact, considering 
the state of available technology and 
nature and economics of various 
alternatives, and other considerations. 

Facility must  represent the minimum risk 
for the followina: 

Contamination of ground and surface 
waters 

Fires or explosions from treatment, 
storage or disposal methods 

Transportation safety 

Impact on public health and safety 

Air Pollution 

Soil Contamination 

19 

Complianw Plan 

Waste to  be neutralized on one-time basis has the 
characteristic of corrositivity and contains elevated levels of 
chromium and barium. Metals to  be removed during this 
process. Approximately 200,000 gallons of UNH are contained 
in 19 tanks on-site. 

The FEMP has submitted a Part A and Part B Permit 
Application to  OEPA. 

Other alternatives were explored including shipment off-site. It 
was determined that the risk could be reduced by treating the 
UNH using the existing treatment system. 

Health & Safyty Plan is in effect in addition to  the SPCC Plan. 
These plans serve to  minimize the risks of spills. The UNH 
Tank System has secondary containment and inspections are 
conducted daily of  the piping. 

Health & Safety Plan is in effect and a Spill Prevention Control 
and Countermeasure Plan. UNH tanks have secondary 
containment. NPDES parameters will be monitored prior t o  
discharge. 

Al l  transportation of waste will conform t o  site-procedures as 
well  as DOT packing and shipping requirements. 

The on-site removal action is isolated from any population 
centers such as schools, jails, residences. The removal site is 
not in a wetland or located within a flood plain. Limits on 
waste water discharges will be enforced. Removal plan 
procedureslcontingency plans etc. will be followed, thus, no 
negative impact on the public health or environment will result. 

See "Air Pollution Control" under the first column. 

No soil contamination is expected. The removal plan and site 
emergency and contingency plans address any spills, releases, 
etc. 
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TABLE 3 (UNH Neutralization Project) 

APPLICABLE OR RELEVANT AND APPROPRIATE (ARARs) REQUIREMENTS 

Permit That Would Be 
Required 

40 CFR PART 61 - 
National Emission 
Standard for 
Hazardous Air 
Pollutants - 

40 CFR PART 61 - 
National Emission 
Standard for 
Hazardous Air 
Pollutants - 
(NESHAPSI 

NATIONAL 
POLLUTION 
DISCHARGE 
ELIMINATION 
SYSTEM (NPDES) 

NPDES PERMIT NO. 
11000004'DD 

PERMIT - OEPA 

NATIONAL 
POLLUTION 
DISCHARGE 
ELIMINATION 
SYSTEM (NPDES) 

NPDES PERMIT NO. 
11000004'DD 

PERMIT - OEPA 

Permit Requirements (ARARsl 

SUBPART H - SECTION 61.92: Emissions 
of radionuclides (except radonzz2 and 
radon220) to  the ambient air from 
Department o f  Energy facilities shall not 
exceed those amounts that would cause 
any member of  the public t o  receive in any 
year an effective dose equivalent of 1 0  
m remly r . 

Pursuant t o  40 CFR 61.07 and 61.96(bI, 
an application for approval does not have 
to  be filed for radionuclide sources i f  the 
effective dose equivalent caused by all 
emissions from the new construction or 
modification is less than 0.1 mrem per 
year. 

Continuous emission monitoring is required 
under 40 CFR 61.93 (bl  for stacks and 
vents which have the potential, under 
normal operating conditions, without 
benefit any emission control devices, to  
release radionuclides in sufficient quantity 
t o  cause an effective dose equivalent of 
0.1 mremlyear or greater t o  any member 
of  the public. 

FEMP wastewater discharges must not 
cause a violation of effluent limits or 
loading rate at  NPDES permitted outfalls. 
Discharges must  also be conducted in 
accordance with the terms and conditions 
of  the permit. This includes notification 
requirements under 40 CFR 122.42 for 
Clean Water Act  (CWAI Section 3 0 7  toxic 
pollutants and State water quality 
standards established under OAC 3745-1. 

20 

Compliance Plan 

The dose resulting from the FEMP is reported t o  US EPA on an 
annual basis. Emissions from this removal action will not result 
in the annual standard being exceeded. 

Radionuclide emissions from the UNH project are not  expected 
to cause an EDE 0.1 mremlyear or above to  any member of  the 
public. 

The project will meet limits as imposed by the current NPDES 
permit. The filtrate will be sampled and analyzed prior t o  
waste water discharge to  ensure all NPDES effluent limitations 
are met. See Attachment 1 for a copy of  the NPDES limits. 

Wastewater associated with the proposed project will be 
treated at Plant 8 and the BDN Facility to ensure compliance 
with effluent limits and loading rates at  NPDES permitted 
outfalls '4605 (BDN-ETSI and '4001 (MH-175) and applicable 
water quality standards. 

Processing filtrate through the Plant 8 filtration system and the 
BDN-ETS ('4605) satisfies the BAT requirements on which the 
permit effluent limitations are based. (BAT Requirements on 
which the current permit is based are found at 40 CFR 
421.323 and 40 CFR 471.721. 

FEMP UNH Work Plan 
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TABLE 3 (UNH Neutralization Project) 

APPLICABLE OR RELEVANT AND APPROPRIATE (ARARs) REQUIREMENTS 

Permit That Would Be 
Required 

Atomic Energy Ac t  

Air Pollution Control 
(OAC 37451 

Safe Drinking Water 
Act (42 USC 300G; 
PL 93-523)  

Permit Requirements (ARARs) 

Radiation doses, levels, and 
concentrations in restricted and 
unrestricted areas 

PERMITS TO INSTALL - OAC 3745-31 -05 
(A): Installation of the proposed pilot plant 
facility must  not  prevent or interfere with 
the attainment or maintenance of 
applicable ambient air quality standards; 
and must not  result in a violation of any 
applicable laws;.and must employ the best 
available technology to  control emissions. 

PERMITS TO OPERATE - OAC 3745-35-02 
(C) - The proposed pilot plant facility must 
be operated in compliance with applicable 
air pollution control law; must be 
constructed, located or installed in 
compliance with the Terms and Conditions 
of a Permit To Install; and must not violate 
National Emission Standards for Hazardous 
Air Pollutants adopted by the 
Administrator of the EPA. 

National Primary Drinking Water 
Regulations (40 CFR 141 1, 

National Revised Primary Drinking Water 
Regulations (40 CFR 141.60 through .63); 

Ohio Drinking Water Regulations, 

Public Water System Primary Contaminant 
Control, OAC 3745-81 

21 

Compliance Plan 

Air Permits are in place or being renewed for the existing 
process. See Table 4 for a list of the air permits. 

The tanks will not  interfere with the attainment or maintenance 
of any applicable air quality standards or cause a violation of 
any applicable laws. Best available technology (BAT) will be 
implemented to  control emissions. 

The tanks will be operated in compliance with applicable air 
pollution control laws and will not  violate National Emissions 
Standards for Hazardous Air Pollutants. 

Compliance will be demonstrated by sitewide environmental 
monitoring (including air, soil, and groundwater). Reports 
summarizing the sitewide monitoring results will be submitted 
to  the EPA. 

Promulgated standards are relevant and appropriate to remedial 
actions because these activities may cause contaminants t o  
migrate 'or leach into the underlying aquifer. While not relevant 
and appropriate, proposed standards may be considered if 
water impacted by the site would be used directly as a drinking 
water supply. 

Engineering controls and best management practices will be 
utilized to  mitigate the potential discharge of contaminated 
wastewater to  the underlying aquifer. The FEMP will ensure 
groundwater is not adversely impacted through continued 
monitoring under its existing Groundwater Monitoring Program. 

FEMP UNH Work Plan 
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Resource 
Conservation and 
Recovery Ac t  

TABLE 3 (UNH Neutralization Project) 

APPLICABLE OR RELEVANT AND APPROPRIATE (ARARs) REQUIREMENTS 

Permit That Would Be 

Exposure to  the 
Public 

i 

Compliance Plan I Permit Requirements (ARARs) 

~ _ _ _ _ _  ~~ 

Radiation Dose Limit 

Radiation Dose Limit (Drinking Water 
Pathway) 

USEPA Health Effects Assessment 
Guidance 

Hazardous Waste Determinations 

Generators who Treat* Or Dispose 
of Hazardous Waste on-site 

Generators w h o  Transport Hazardous 
Waste for Off-site Treatment, Storage, or 
Disposal 

~~ ~ 

The UNH project will be designed and operated to  minimize the 
releases of radionuclides. Compliance will be demonstrated by 
sitewide environmental monitoring (including air, soil, and 
groundwater). Reports summarizing the sitewide monitoring 
results will be submitted to  the EPA. 

The UNH project will operate in accordance with all RCRA 
management regulations. Daily inspections will be conducted 
of the aboveground piping and secondary containment is 
provided for the tank systems. The filtrate and filter cake will 
be sampled and analyzed prior t o  discharge and shipment off- 
site. 

Generator Recordkeeping and Reporting 

Treatment, Storage, or Disposal Facility 
Standards: 

Waste Accumulation on-site by Generator I 
Current FEMP procedures for preparing and maintaining records 
will be followed. 

Treatment, Storage, or Disposal - Facility 
contingency plan and emergency 
procedures and Facility preparedness and 
prevention 

Closure with no Post-Closure Care 

Container Storage and Management 

Tanks - treatment in a Unit 

Land Disposal Restrictions 

The existing RCRA Part B Permit Contingency Plan and 
Emergency Procedures will be followed for any hazardous 
waste release associated with the project. 

Provisions for facility closure will be identified as part of the 
final remediation program for OU-3. 

Containers will be periodically inspected and records of  these 
inspections will be kept. 

Al l  treatment will comply with the RCRA regulations. 

Al l  materials removed from the FEMP will be managed in 
compliance with applicable provisions of  RCRA and other 
Federal and State requirements, including the US EPA's Off- 
Site Rule as became effective on October 22, 1993. 
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TABLE 3 (UNH Neutralization Project) 

APPLICABLE OR RELEVANT AND APPROPRIATE (ARARs) REQUIREMENTS 

Permit That Would Be 

Operational - Worker 
Protection & Training 

National 
Environmental Policy 
Act (NEPA) 

DOE Orders 

Permit Requirements (ARARs) 

All facility personnel shall be trained. 
Employers shall develop and implement a 
writ ten safety and health program for 
employees involved in hazardous waste 
operations. 

Ensure that all federal agencies (including 
DOE) consider environmental impacts in 
the planning and decision-making phases 
of their projects. 

To Be Considered 

Complianm Plan 

This removal action will be conducted in eccordance with the 
provisions of the Project Health end Safety Plan and the FEMP 
site Health and Safety Plan. 

~ 

NEPA compliance is addressed with the Categorical Exclusion 
(CX) No. 358 as was approved on January 15, 1992, by DOE- 
HQ. CX #358 addressed the entire scope of  the Plant 2/3 
UNH Removal Action. Modifications to  the neutralization re- 
start project were submitted in a letter dated March 2, 1994, 
for DOE-FN concurrence that the existing CX would be 
adequate end still cover all aspects of the project. 

All project design activities shall be implemented according to 
the DOE procedures. 
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5.1.1 Air Emissions e 
The UNH tanks, as well as the EIMCO filters and associated feed and filtrate tanks, will be 
operated within the limits of their existing Permits t o  Operate (PTOs). Table 4 provides a list 
of the tanks with their permit numbers and emission limitations. The UNH Neutralization 
Project will not  exceed these emission limitations. The neutralization process will be 
controlled t o  maintain the solution temperature below 140 degrees F to  minimize any NOx 
generation. Dispersion modelling demonstrates that any NOx emissions that may occur will 
be well below the level permitted by OEPA's air toxics policy. Even though not required, a 
NOx scrubber will be installed to  prevent release of NOx t o  the environment and provide 
additional protection t o  workers in the plant. The NOx scrubber is a caustic type scrubber. 
Caustic will be pumped from a tank to  the top of a packed tower. The vapors from Tanks F1- 
25 and F1-26 will enter the packed tower at the bottom and flow upward, contacting and 
being neutralized by the down flowing caustic. The air will then be vented t o  the atmosphere. 

5.1.2 Hazardous Waste Treatment 

Under CERCLA Section 121 (e), a response action conducted entirely on-site is exempt from 
having to  obtain a Federal, State or local permit. This permit exemption allows the removal 
action KO proceed free from delays caused by approval of administrative requirements; 
however, all RCRA substantive requirements must be met for treatment of the UNH. The 
requirements include meeting the design and operating standards for the type of unit in which 
the hazardous waste will be treated. RCRA tank regulations are found at 40 CFR 264.1 90, 
40 CFR 265.190, and OAC 3745-55. 

The operations plan for the removal details how the neutralization project will progress. The 
treatment standards for the removal action will be below regulatory levels for TC constituents 
from 40 CFR 261.24 and OAC 3745-51-24. A pH of 6.5 t o  9.0 from 40 CFR 261.22 and 
limits found in the FEMP NPDES permit will be met. Also, radiological limits per site 
documents for waste water sent to  Plant 8 will be imposed. 

5.2 LEAKS AND SPlLLSlSECONDARY CONTAINMENT 

The nineteen (19) UNH storage tanks associated with the UNH Neutralization Project are 
provided with secondary containment that meets the requirements of 40 CFR 265.1 93 and 
OAC 3745-66-90. Leak detection inspections are conducted by visually inspecting 
containment areas on a daily basis in accordance with the FEMP Hazardous Waste 
Management Unit Inspection criteria and 40 CFR 265 requirements. Spills will be contained 
in accordance with existing spill containment and response procedures. The spill response 
procedures are consistent with OAC 3745-55-96. 
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All aboveground piping not located within the secondary containment areas will be inspected 
on a daily basis in accordance with 40 CFR 265.1 93(f) and OAC 3745-66-93(F). The skid- 
mounted pumps will be placed within the secondary containment areas where feasible; 
otherwise, temporary secondary containment will be provided. 

5.3 CHARACTERIZATION AND STORAGElDlSPOSAL OF FILTER CAKE 

Once the neutralization of each batch of UNH is complete as verified by reaching a final pH 
of 7 or greater, the contents of the neutralization tank will be transferred using the progressive 
cavity pump t o  the filter feed tanks (F43-203 and/or F43-203A) in Plant 8. The neutralized 
slurry will be filtered on one or both existing rotary drum vacuum filters (East and West Eimco 
Filters) located in Plant 8. The slurry will be pumped from either of the t w o  feed tanks. Filter 
cake from the filters will be drummed directly as it is produced at  the filters. The filter cake 
will be drummed in 55-gallon drums. The 55-gallon drums will be sampled and analyzed in 
accordance with Section C, Waste Characteristics, of the FEMP RCRA Part B Permit 
Application to  confirm that no hazardous waste is present. The drums will be staged and 
shipped off-site. 

5.4 WASTE WATER 

Neutralized UNH filtrate will be collected in Tank 25A. Some of the filtrate may be recycled 
t o  Tanks F1-25 and F1-26 for use in the dilution step of the neutralization process or used as 
rinse water t o  clean the UNH Storage Tanks. Filtrate which is not recycled,.after being 
sampled and approved for discharge, will be transferred t o  the Biodenitrification facility via the 
General Sump. If contaminants are detected in the filtrate above the discharge limit, the 
filtrate will be discharged t o  the High Nitrate Tank for further processing through the 
Biodenitrification Facility. 

5.5 SAMPLING PLAN APPROACH 

The batch processing of UNH solution will generate t w o  distinct waste streams: 1) aqueous 
filtrate, and 2) filter cake. In 1993 approximately 20,000 gallons of UNH solution were 
processed generating 26,000 gallons (501 drums) of filter cake. Each drum of the filter cake 
was sampled t o  form 60-drum composite samples which were then analyzed for TCLP metals. 
All TCLP results were 60 times lower than the respective regulatory limits. This initial 
processing validated the bench-scale work that had been completed earlier in the project 
which showed that the process effectively neutralized the wastewaters and precipitated the 
RCRA metals in a form not capable of leaching from the waste matrix of the filter cake. 
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Characterization of the filter cake t o  be generated from the remaining UNH solution will draw 
heavily on the successful work completed t o  date. It is anticipated that the processing will 
require 30 t o  50 individual batches t o  treat the 200,000 gallons of UNH solution. The filter 
cake generated from each batch processed will be sampled and analyzed t o  verify that the 
process continues t o  perform as expected and to  establish a correlation between the feed 
materials, processing conditions, and the final waste product. Because each batch is 
extremely well mixed, only t w o  samples will be required from each batch processed (taking 
t w o  samples allows basic statistics such as mean, variance and confidence interval t o  be 
calculated). 

e 

I f  after the first seven batches a strong correlation can be drawn between the feed materials, 
process conditions, and the analytical results for the final filter cake product, then the 
sampling of the final filter cake may be cut back to  minimize the generation of secondary 
waste streams from sampling and analysis (including mixed waste streams such as acid 
digestates) and t o  minimize project costs. In cases where either the physical or chemical 
attributes of the feed materials fall outside the bounds for the established correlation (Le., 
batches with high chromium or barium feed concentrations), sampling of the resultant filter 
cake will be resumed to  verify that the filter cake remains non-hazardous. 

All sampling and analysis will be completed in accordance with the FEMP Sitewide CERCLA 
Quality Assurance Project Plan (SCQ). Sampling will be conducted following the Prototype 
Sampling and Analysis Plan (SAP) for containerized waste. As required by the Prototype SAP, 
a Project-Specific Sampling and Analysis Plan (PSAP) has been generated for this sampling 
effort specifying the detailed information required for each sampling event (e.g., drum 
numbers, number of samples required, parameters for analysis). Attachment 5 provides a 
copy of the Project-Specific Sampling and Analysis Plan 1794-795. The physical sampling will 
be conducted following FERMCO procedure 20-C-805 "Sampling of Drummed Material for 
Hazard Identification". Analytical results will be summarized and included in the 
characterization file for this waste stream (Material Evaluation Form (MEF) Number 1 186). 
Chapter 9 of EPA's SW-846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods" recommends that with an initial estimate of the mean and variance Equation 8 be 
used to  determine the appropriate number of samples t o  collect under a simple random 
sampling scheme t o  adequately characterize the waste. Given the low mean and small 
variance obtained from the sampling of filter cake from the UNH processed last year, Equation 
8 returns an extremely low number of samples required t o  characterize the remainder of the 
waste stream (less than 1). The approach outlined above utilizes a judgmental sampling 
scheme appropriately tailored t o  the batch-wise processing of the UNH solution and results 
in the collection of more samples than would be dictated by the application of Equation 8. 

The characterization and sampling and analysis approach outlined above is consistent with the 
Section C, Waste Characteristics included as part of the FEMP RCRA Part B Permit 
Application. 

0 
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pope W of 20 
Ohio EPA Pennit No. 

Part I, A.  - P I N U  PPPLUEKT LUSITATXOXS AND MONITORING REQUIR-S 

1. During the period begfnning.on the effective date of this permit and lasting 
uti1 the expiration date, the  permittee is authorized to diecharge in 
accordance with the following limiratlons and monitoring requirements from the 
following outfall: IIOOOOO~OO>. E e S  ?art 11, 0- REQUIREMENTS, for location 
of effluent sampling. 

EFFLUENT CHARACTERISTIC DISCHARGE LfMlTATlONS HCN(TOR1NS REOUIREHEMTS 
Conccntrrt ion Loading. 

Report f ng Specified units kP/day Mess. LeRpk 
Code Unit. Parameter 30 Day Daily SO Day Dally Frequency Typ. 

Dissolved Oxygen 

Residue, Total Wonf i LtcrrbIe 30 

O i I  and Grease, Total 1s 

Nitrogen, Amonis (NH3) 

Nitrogen, Nitrate (NO3) 

Fluoride, Total ( F )  

Chromium, Total ( C r )  

Copper, Total (tu) 23 

Nickel, Total (W1) 

01077 DELETED 

OlZtO p g / l .  

50050 W G D  

80082 me/[ 

Chrmim, Dissolved Hexavalent - 
flow Rate 

-S 20 

Loadings are based on 0.872 MID. 

(5.0 Win) l/Ucek . Grab 

45 99 ' 149 1/Ueek 24 Hr. Camposite 

1s 50 so l/Ucck Grab 

l/Ueck ZC Hr. Composite 

1/Ueak 24 Hr. Conposi:e 

1/Ueek 24 Hr. Composite 

l/Ueek 24 Wr. composite 

VC 0.077 0.310 1Deek 24 Hr. Conposite 

l/Ueek 24 Hr. Conpasite 

l/Ucek Grab 

Daily ' 24 Hr. TotaL 

30 66 99 1/Ucak 24 Hr. Ccaposite 

2. The pH (Reporting Codes 00402 (minimum) and 00401 (mwinUn) 1 shall not be less 
than 6.5 S.U. nor greater than.9.0 S.U. and shall be monitored continuauely and 
the critical values reported. See Part 11, Item E. 

3. Samples taken i n  campliance with monitoring requhments epeciffrd above shall 
be taken at sampling utations described in Part XI, OTHER REQUIREMENTS. 
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Page MM9 of 20 
O h i o  EPA Permit No. 11000004*DD q '  

Part I, A. - F I N A L  EFFLUENT LIMITATIONS Abm XONXTORINd R I Z C L J I R H S  59'04 : 
1. During the period beginning on the effective date of tk1s permit and lasting 

until the expiration date, the pennittee i a  authorized to discharge in  
accordance with the following 1131itatiOc6 and monitoring requirements from the 
following outfall.: 11000004605. See Part 11, OTtrER REQUIREMENTS, Lor location 
of ef f luent  sampling. 

a 
JVLMNT CHARACTERISTIC 

Reportino 
Code untts Parameter 

OISCHAIIGE LlMlTATIOG MONITORING REO?I:REF!ENTS 
Coocent ration Lording. 

30 Day Dally 30 Day Dally Fr#pMncy Type 
Specified Units k g / W  Ucas. s a q t c  

00310 mg/l Blochemica1 Oxygen Demand, 5 Day 30 45 26 YI l/vedc 24 Mr. Composifo 

00530 mg/I Residue, Tota l  Nonfilterable 30 45 26 38 VWeek 24 Hr. Ccnposlte 

00610 m$/l Mftrogen, Amnhia (NH3) l/Wcck 24 Wr. Cmportte 

00620 mg/l Nitrogen, Nitr i te  (NO3) 72.7 145 62 124 W e e k  24 Hr. Composite 

OOPS1 DELETED 

bl(l% pg/l Chrcmiun, Total  (Cr) 12 27 0.0101 0.0226 l/ucek 24 Hr. Composite 

0'1042 cg/1 Copper, Total (Cu) L5 90 0.0387 0.0170 l/Ueek 24 Hr. Compcrite 

01067 &g/I Nickel, Total ( M i )  29 42 0.0251 0.0361 l/Uesk 24 Hr. Composite 

01220 p g / l  Chrmiun, Dissolved Hexavalcnt - t/Week Crsb 

50650 MGD Flou Rate 

Loadings arc based on 0.2252 MCD. 

os i  ly  24 Hr. Total 

2. The pH (Reporting Code 00400) shall be mnitored daily by grab sample. 

3 .  Samples taken i n  compliance w i t h  monitoring requirements specified above shall  
be taken a t  sampling stations described i n  Part XI, OT86R REQUIREKEWrS. 
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P.O. Box 398704 Cincinnoti, Ohio 45239-8704 (513) 738-6200 

January 29, 1993 

U. S. Department of Energy 
Fernald Environmental Management Project 
letter No. C:OP:93-156 

,- 

Mr. James 3. Fiore, Acting Manager 
DOE Field Office, Fernald 
P .  0. Box 398705 
Cincinnati, Ohio 45239-8705 

I .  

Dear Mr. Fiore: 

CONTRACT DE-AC05-020R21972, TEST DATA REPORT (PTA 90-2/3-003, R E V .  1 )  DISPOSITION 
OF REFINERY URANYL NITRATE SOLUTIONS. 

Attached is the lest Data Report for PTA 90-2/3-003, Rev. 1, Disposition of 
Refinery Uranyl Nitrate Solutions, for DOE-Operational Readiness Evaluation (ORE) 
team review. 

This is the Final Test Data report for the first 20,000 gallons of UNH that was 
processed under Removal Action #20. The primary recommendation of the Test Data 
Report i s  to complete all further batches of UNH under a Standard Operating 
Procedure (SOP), All other recommendations will be implemented before seeking 
authorization to proceed. 

FERMCO will complete a Readiness Review (RR)  for the next phase of the UNH 
processing under the SOP and will submit the results to DOE for review by the 
DOE-ORE team. The new Standard Operating Procedures will be forwarded as soon 
as they are completed. ;;.zTg 
N. C. Kaufma 
President // 
NCK:DJD: tln 
Attachnents 

cc : ’*. Carny. bel 1 3. Simak, DOE/FN 
w .  King 
J. long R .  darner, DOE/FN 
9. Paine 
File Record Storage Cop~;10~2; , :~  

3. Thiesing, w/o attachmwl 

‘ i 
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I, p, $1 wst -=Reporfi Issue D a t e :  February 1 ,  1993 

TEST DATA REPORT 

T e s t  P r o c e d u r e  Number: F T A  9 0 - 2 / 3 - 0 0 3 ,  Rev.1 

T e s t  T i t l e :  DISPOSITION OF R E F I N E R Y  
URANYL NITRATE SOLUTIONS 

D a t e ( s )  of T e s t :  3 0  J u n e ,  1992  - 2 0  November, 1992 

T e s t  S e c t i o n s  Covered by t h i s  Report: F ir s t  b a t c h  i n  F 1 - 2 6  

T e s t  Report Prepared'  By: B r u c e  Y .  Ledbetter 
S t a r t u p  E n g i n e e r  

A p p r o v e d  : 

Approved: 

Approved : 
Erfvironment  
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1: 0 INTRODUCTION 

Approximately twenty tanks in. the Refinery area contain 
uranyl nitrate solutions in various concentrations. The 
total quantity amounts to approximately 
solution which contains a nominal 100 metric tons of uranium 
(MTU). The extended storage of this previously designated 
work in process (NIP) material as a liquid is not a 
desirable arrangement. 
valves, flanges, and other fittings could generate adverse 
publicity, be a potential threat to the environment, and 
create additional emergency operations. 
solution were prepared as the initial step of purification, 
but the Refinery will not function again to process uranium 
as in the past. Therefore, it is desirable to convert the 
currently dissolved uranium into a solid form which would be 
much more amenable to extended storage, shipping, etc. 

226,000 gallons of 

The possibility of leakage from 

These tanks of 

The Refinery has not been in service since September, 1988 
and none of the equipment was maintained. 
pressure tested in a System Integrity Test prior to 
commencing the PTA. 
PTA . 

All piping was 

The equipment is to be tested in the 

2 . 0  SUHMARY OF RECOHXE~NDATIONS 

The contents of tank F1-26 were processed per this procedure 
as an initial test to provide assurance that the product 
could be precipitated, pumped, filtered, drumed, and 
sampled. The Health and Safety plan was assessed for the 
proper requirements. 

The processing was judged to be successful in that a l l  of 
these objectives were met. 

The PTA was written to process all of the UNH and the first 
blend was to be used to smooth out the process. After the 
first blend was complete, a partial test report was to be 
issued. 
because it is OUT recommendation to complete the process 
under a SOP rather than continuing on with the PTA. 

This Test Report is being issued as a final, 

The existing Health and Safety plan developed for this PTA 
and changed due to problems encountered under this PTA 
should be kept in effect as a reference document under the 
SOP a 

The following corrective actions implemented by Unusual 
Occurrence Report ORO-WEMCO-FMPC-1992-0075 should be 
incorporated into the SOP and and any further training: 

1) All personnel given Conduct of Operation trzining 
stressing verbatim coropliance to procedures. 
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2 )  Personal NO, monitors to be worn by personnel. 50 04  1 
3) Personnel trained to the Health and Safety Plan 

and lessons learned due to the incident. 

4) None of the tanks, except the holding tanks in the 

5) Lexan covers installed on the manholes of the 

refinery sump, will be heated. 

blend tanks with a small sliding door for level 
measurement. 

6 )  All blends will take place in blend tank F1-25. 
F1-25 has an installed vent fan, F l - 2 6  does not. 

7 )  At least one roof exhaust fan in digestion shall 
be running during any blending operation. 

Allow leeway on the precipitation temperature and 
pH and the blend volumes. 

All changes affecting operating parameters should 
be reviewed and approved by D O E / F N .  

8 )  

9) 

The RCRA sampling plan should be changed to require only 10% 
sampling. 

This process should be used for any UNH produced during 
cleanup f o r  safe shutdown and/or CERCLA/RCRA closure. 

. 

3 . 0  TEST RESULT8 

3 . 1  Summary of T e s t  R e s u l t s  

A. The U N H  blend when diluted to approximately 5 0  g- 
U/1 can be precipitated, pumped, and filtered 
using existing equipment. 

It is not necessary to use lime in tank F1-610 to 
increase the pH of t h e  slurry to above 7.0. 

C. It is not necessary to dilute the Mg(OH), slurry 
prior to use. 

Analytical results show both the filter cake and 
filtrate to be non-RCRA. 

B. 

D. 

3 . 2  Summary of Test  

The Test Log was started on 6 / 3 0 / 9 2  after receiving 
permission from DOE to commence testing. Test 
Exceptiorl’s 1 through 20 were written before testing 
began to cover open work orders on the system. Test 

. 
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, 'L Change Notice(TCN) /1 vas written to add a DOE required 

hold point after the first batch was processed. 

The initial valve lineups commenced on 7 / 6 / 9 2  and 
continued through 7 / 1 0 / 9 2 .  

The original first blend recipe was to consist of the 
f o 1 lowing : 

F l - 2 6  1 6 , 1 1 4  gallons 
F 1 - 2 5  3,000 gallons 
F2-607  3,000 gallons 
D1-2 1,000 gallons 

Since the agitator on tank F2-607  had not yet been 
repaired, 3000 gallons from tank F2-608 were 
substituted. The substitution did not affect the 
isotopic level of the blend since all four NFS tanks 
are isotopically identical. 

After tank F2-608 was heated for several hours, no 
temperature change was seen on the installed 
thermometer. The thermometer read llO°F, but a small 
amount of orange fumes were seen at the vent stack. A 
portable thermometer was inserted through the manhole 
and read 147OF. The NFS tanks contain material with a 
high solids content and it is suspected that solids 
have accumulated at the bottom of the tank and 
insulated the installed temperature probe. 

Approximately 3000 gallons of UNH were pumped from tank 
F 2 - 6 0 8  to blend tank F1-26 at a temperature of 1 4 7 ° F .  
The decision to pump at a temperature outside the 
specified temperature range of 120°-1300F w-as discussed 
with all present and based on: 

a) While pumping out of tank P 2 - 6 0 8 ,  outside air 
would be entering the vent line and fumes would 
not be escaping. 

b) The temperature range of 1 2 0 - 1 3 0 °  P was an 
arbitrary selected range for heatup of the 
material in the tanks to ensure that the 
temperature would not exceed 150° F during the 
precipitation step. Tank F2-608 was not being 
heated up for the precipitation step but being 
heated up to dissolve any UNH not in solution. 

The blend was completed by the addition of 
approximately 2100 gallons from tank D l - 4 .  The blend 
recipe was revised t o  allow tank D1-4 to be pumped to 
below a flange that was leaking. 

. used in future blends. During heating of t-ank D1-4 the 
temperature reached 235*P which was outside the 
procedure specified range of 1 2 0 ° - 1 3 0 e F .  Several 

Tank D1-2 will be 
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factors contributed to this: 

a) A n  operator was not left in the area to 
continuously monitor the heatup. Industrial 
Hygiene limited the operator stay times because of 
the,heat. 
operator went in periodically to take 
temperatures. 

Once a heatup rate was established an 

b) The operator was not instructed to turn of f  the 
steam at any particular temperature. 

c) Once the temperature was in the range, it took 
longer than expected to dress the pumping team in 
PPE and reenter the area to close the steam inlet 
valve. 

UNH was pumped from D1-4 until the level was below the 
leaking flange. 
transferred out of tank Dl-4 into tank F1-26. At the 
end of the transfer the IH technician reported a high 
NO, reading on his Draeger tube, A few minutes later 
an alarm sounded in digestion. One of the operators was 
potentially exposed to high levels of NO, while 
investigating the alarm and not wearing his airline. 

Approxilzately 2100 gallons were 

The test was put on hold until an investigation could 
occur and corrective actions could be implenented 
(Unusual Occurrence Report ORO-WR4CO-FMPC-1992-0075). 

Permission to restart was given on 3 September, 1992. 
The following are corrective actions implemented prior 

restart: 

All personnel were given Conduct of Operation 
training stressing verbatim compliance to 
procedures. 

The Health and Safety Plan was changed to include 
new'personnel NO, monitors to be worn by 
personnel. 

All personnel were trained to the changes in the 
Health and Safety Plan and lessons learned due to 
the incident. 

The procedure was changed, None of the tanks, 
except the h o l d i n g  tanks in the rcfinery sump, 
will be heated. 

Lexan covsrs were installed on the manholes of the 
blend tanks with a small sliding door for level 
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measurement. 

A l l  further blends will take place in blend tank 
F1-25.  F1-25 has an installed vent fan, F l - 2 6  
does not. 

At least one roof exhaust fan in digestion shall 
be running during any blending operation. 

The procedure was changed to.allow leeway on the 
precipitation temperature and pH and the blend 
volumes. 

All Test Change Notices(TCN) affecting operating 
parameters would be reviewed and approved by 
DOE/FN. 

Isotopic sample analysis of the first batch was .977% 
uus . 
Refinery Sump hold tank F l - 6 0 8  was filled with 5000 
gallons of water. 4 9 7 3  gallons of UMI were transferred 
from P1-26 using the level gauge on tank F1-608.  When 
an inspection of the level readings on F1-26 was done, 
it was found that only 3700 gallons were transferred 
out of F1-26. A n  investigation showed that the gauge 
at P l - 6 0 8  had been calibrated for water and was reading 
approximately 20% high for UNH. A metal tape was then 
attached alongside the sightglass of tank F1-608 for 
reading all future levels. 

Precipitation began on 10 September, after the pH probe 
on tank F1-6C9 was replaced, The initial filling and 
precipitation in tanks F 1 - 6 0 9  and Fl-610 took two days. 
The process was placed on standby with the agitators 
running for the weekend. On Monday morning, 14 
September, it was discovered that the steam valves for 
heating up tank F1-608 had leaked over the weekend. 
The temperature in tank F1-608 was 1 6 0 °  F.  
Approximately 700 gallons of water from tank F2E-601 
were added to tank F1-608 to lower the temperature. 
The high temperature in tank F1-608 did not produce any 
visible fuming out of the stack nor did the MDA single 
point NO, monitors alarm. A different set of block 
valves will now be used to control the steam to tank 
F1-608 . 
After again replacing the pH probe for tank F1-609, 
precipitation of the contents of tank F1-608 was 
completed on 15 September. 
ordered with input from the Instrument Mechanics. 7460 .'. 
gallons of slurry were pumped to Plant 8 .  5600 gallans 
were left in tapk F1-609, and enough slurry was left in 
tank F l - 6 1 0  to cover the pH probe. 

v 

A new type of pH probe was 
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On 16 September, the first product was filtered on the 
East Eimco filter, The filter cake produced initially 
was very dry and dusty. 
caught by the packaging station dust collector. 
the Health and Safety Plan, the drumming station 
operators were wearing respirators and no airborne 
contamination was detected, Maintenance built an 
extension to the chute and the filter operators 
adjusted the cut  on the filter to produce a wetter 
cake. 

Some of the dust was not 
Per 

Tank Pl-608 was filled with approximately 10,000 
gallons of filtrate water from Plant 8 and 8030 gallons 
of UNH from tank P l - 2 6 .  After filling, a small leak 
was discovered at a flange on tank F1-608. The leak 
was contained in a diked area near the area sump. The 
flange was tightened and the leakage was washed to the 
sump. The AEDO declared this d loggable event(92- 

On 17 September, during third shift, a Plant 8 operator 
attempted to pump water from tank F2E-601 to Plant 8. 
The valve in the line from the Refinery Sump to Plant 8 
had been closed the previous day after uM.I was pumped 
to Plant 8. The valve in the line to Plant 8 is within 
several feet of a valve in the Refinery Thickener 
Slurry(RTS) line and both are chain operated valves. 
In the dark the operator pulled the wrong chain and 
opened the valve in the RTS line which was an unused 
and untested line. A flange on the line leaked and 
spilled a couple of gallons of low level contaminated 
water on the ground. The AEDO declared this a loggable 
event(92-09376). The filled line was drained to a sump 
and sent to Plant 8 as UNH. 

09375). 

While perfoming the valve lineup prior t o  resuming 
precipitation, it was observed that the diaphragm on 
the Mg(OH), pump had ruptured. 
replaced, but the head refused to s e a l .  The pump was 
replaced. 

A leak was also discovered on the bottom sightglass of 
tank F1-608. The AEDO declared this a loggable 
event(92-09377) since none of the leakage was outside 
of the diked area. 
stop the leak. 

The diaphragm vas 

The sightglass was tightened to 

On 18 September, tank F2E-601, which was being used for 
sump water, was discovered t o  be contaminated with UNH. 
This either resulted from t h e  previous day's filling of 
the unused. line or because the transfer line from F1-26 
to F1-608 was not flushed adequately. Flushing of all 
.lines will' be now done until clear water appears at the 
destination tank. The contaminated water in tank F2E- 
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601 was treated as UNX. 

A blanked flange near the bottom of tank Fl-608 started 
leaking about a pint every 5 minutes. The AEDO 
declared this a loggable event (92-09378). The contents 
of tank Fl-608 were transferred to tank P2E-601, The 
blank was discovered t o  be Monel and therefore 
incompatible with nitric acid. 
blanks of the required size were available, so a Monel 
blank was installed with a full faced teflon gasket. 
The monel will not come into contact with the UNH in 
the tank, 

No stainless steel 

WEMCO management directed that all flanges within the 
UNH systems be evaluated for the correct material. 
After a full inspection of all the systems, no other 
monel flanges were found. 

TCN-25 was written on 5 October, to allow the contents 
of tank 13 in the General Sump to be sent to the High 
Nitrate Tank prior to receiving sample results. This 
was necessary because of the time required to receive 
Ba C Cr results. 

On 20 October, the process water line that supplies 
seal water to the Eimco filter vacuum pumps ruptured. 
Vacuum was lost to both filters. UNH processing was on 
hold for three days for repairs to the process water 
line and placing the filters back on line. 

On 5 November, a bomb threat was called into the FEMP. 
While searching the digestion area, the supervisor 
noticed that a leak on tank D l - 2  had increased from the 
last time he had seen it. This was a previously known 
leak that was being collected in a bucket and was being 
monitored daily by a HWMU inspector. 

It was decided by WEMCO management and concurred with 
by DOE to empty tank D l - 2 .  while performing the valve 
lineups, it was discovered that approximately 2 ft. of 
piping was missing from the discharge side of the D1-2 
pump. The pump had been replaced, but the piping 
hadn‘t been replaced yet. 
piping and the contents of D1-2(3068 gallons) were 
transferred to blend tank F1-25, which contained 20,000 
gallons 
batch. Tank D1-2 was flushed with water to tank F1-25. 

Maintenance replaced the 

This will make up the blend for the second 

On 6 November, the last precipitate from the first 
batch was sent to Plant: 8 ar;d the precipitation tanks 
were flushed out with water,  

On 14. November, the filter r’rom an air sampler above 
tank 2 0 3 8  in Plant 8 was discovered to be coated with 
yellow material. A further investigation of the area 
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showed equipment in the area of tank 203A to also be 
coated with a yellow material, the same color as the 
U N H  slurry. 
FMPC-1992-0127. The dust was caused by blowing down 
the sump water transfer line into tank 2 0 3 A .  
was half full of UNH slurry and there was a coating of 
dried slurry on the inside of the tank. The Plant 8 
procedure will be changed to blow down the transfer 
line to one of the digester tanks. 
top of tank 2 0 3 A  have been covered. 

This event was given the number ORO-WMCO- 

Tank 2 0 3 A  

The open flanges on 

On 20 November, the last of the U N H  slurry was 
f i ltered. 

3 . 3  Comparison of Test Results with Test Requirements 

Under Purpose/Scope in the PTA, Section 1.1 

All uranium solutions now stored in the various tanks 
located in the Refinery area will be converted to a 
solid form and packaged for storage. The contents of 
the tanks will be blended to reduce each corn osite 
blend to an isotopic level less than 1.00% U . 
solutions will also be blended to achieve a nominal 
uniform concentration of < 100 g U/liter prior to 
precipitation and filtration. 
W i l l  be packaged into drums. 

E 5  The 

The product filter cake 

Test Result: 

A.  The contents of  tank F1-26 plus 3 0 6 9  gallons 
out of tank F2-608 and 2 1 0 3  gallons out of 
tank 01-4 were blended to a isotopic level of 
. 9 7 7 %  UD’ and a concentration of 107.1 g 
U/li ter . 

B .  The Blend was diluted at least 1 : l  in the 

C. The filter cake was double drummed in 48/55 

refinery sump hold tank  Fl-608. 

overpacks. 

Under Purpose/Scope - in the PTA, Section 1.2 

Twenty tanks in the Refinery area contain uranyl 
nitrate solutions in various concentrations. The total 
quantity amounts to approximately 226,000 gallons of 
solution, with  a nominal 100 Metric Tons of Uranium 
(MTU). The criterion for this PTA is to develop t h e  
optimum parameters and methods for converting various 
solutions of Uranyl Nitrate into a stable filter cake 
that can be stored ir: drums. The PTA outlines 
parameters for  blending, pH adjustment, precipitation 
methods, and filtering techniques that will be used, 
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Specific parameters will be determined for various 
concentrations as they are blended and precipitated. 
This will be done by first, blending the solutions to a 
uniform mix, adding water to create the optimum 
concentration for neutralization, then precipitating 
the uranium from solution by magnesium hydroxide and 
lime addition, filtering the slurry, and loading into 
drums. The filtrate will be analyzed to verify full 
recovery of uranium from filtration and acceptable 
levels of other contaminants. The drums of filter cake 
product will be sampled and analyzed for final 
inventory control and material classification. 

Test Result: 

A .  The first batch was blended to obtain the 

F1-26 16,114 gallons 128 g/1 .991% Uu5 
F2-608 3,000 gallons 79 g/1 1.000% uu5 
D1-4 2,000 gallons 138 g/1 .955% Uu' 

following results: 

F1-26) 16,114 gallons * 3.785 l/gal = 
60,991.49 1 * 128 g-u/l = I 

7,806,910.72 g-U * .991% uu5 = 
77,366.49 g-U*' 

F2-608) 3,000 gallons 3.785 l/gal = 
11,355.00 1 79 g-u/l = 
8 9 7 , 0 4 5 . 0 0  9-U 1.00% UU5 = 
8,970.45 g-Ua5 

D1-4) 2,000 gallons 3.785 l/gal = 
7,570.00 1 138 g-U/l = 
1,044,660.00 g-U .955% uD5 = 
9,976.5 g-Urn 

Total U = 9,748,615.72 g 
Total Ua5 = 96,313.44 g 
% un5 = .99 

Total liters = 79,916.49 
Total g-U/l = 121.99 

B. The analytical results are as follows: 

107.1 g - U / l  
.977% uzu 

.Ce  The first batch was successfully blended to < : 
12 uu5. 

D. The final dilution in the refinery sump hold 
- tank to approximately 50 g - U / l  was 
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satisfactory. 
was acceptable at this concentration and no 
problems were encountered with pumping to 
Plant 8. 

The thickness of the slurry 

E. Hydrated Lime Slurry Ca(OH)I was used 
initially in tank 610, but it was found that 
continued lime addition was not necessary to 
raise the pH. 
approximately 5.5 in tank 609, it was found 
that the residence time produced by the 
cascading effect into.tank 610 allowed the 
Mg(OH), sufficient time to bring the pH up to 
approximately 7.5. The automatic flow 
control valve for Mq(OH)l addition was found 
to be of insufficient capacity. The 
automatic flow control valve was bypassed and 
with the bypass fully open, pH control was 
easily maintained at 5.5 with the UNH inlet 
valve. 

Khile maintaining a pH of 

F. The initial, too dry cuts on the Eimco filter 
were corrected by taking a deeper cut. In 
addition an extension chute was installed on 
the drumming station to minimize any further 
releases. During the filtering run it was 
noticed that filtering efficiency was very 
erratic from shift to shift. This is due to 
several reasons: 

a) Different experience levels  between the 
operators on each shift. 

b) Shutting the filter down f o r  lunch 
breaks and shift turnover. 

Another problem was encountered with the 
filtering operation. There was excessive in 
leakage on both vacuum pumps seals for the 
Eimco filters. Leakage is designed into the 
seals to maintain the vacuum and to cool the 
pumps but this seal leakage amounted to 
approximately 3000 gallons per day which went 
to tank 25A. 
process water. 
gallons a day of process water that was being 
sent to the high nitrate tank. Maintenance 
installed a new pump and repiped the seal 
water lines to allow seal water t o  be 
provided from either process water or 
recycling t h e  contents of tank 25A to the 
seals. 

Seal water was provided by 
This was an unnecessary 3000 

G. 487 drums . .  were produced accounting for 8 l o t s .  
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A.  

B. 

C .  

of 60 drums, The first two lots were 
analyzed for isotopic concentration and TCLP 
metals, The rest of the lots were analyzed 
only for TCLP metals. A summary of the 
results is attached as Table /2. 

H, MC&A samples were also taken on the same lot 
schedule and a summary of the results is 
attached as Table # 3 *  

Under Purpose/Scope in the PTA, Section 1.3 

The conversion to solid form will be conducted in a 
series of ten or more ltbatchestt, each of which will be 
designed to mix solutions from two or more tanks that 
will satisfy the enrichment criteria of <1.002 Uu5 and 
concentration standards of < 100 g U/l. Before each 
solution is transferred from its storage tank to the 
blending tank, it will be heated to approximately 12S°F 
and mixed to dissolve all settled material. The 
heating will be performed by steam jackets or steam jet 
spargers as determined by the Test Coordinator (TC). 
The TC will determine t h e  sequence of the batches and 
will make adjustments t o  the specific recipes when 
required to maintain acceptable results.. 

Test Result: 

The analytical results of the first batch are as 
follows : 

107.1 g-U/1 
. 9 7 7 9  UU' 

The source tanks will no longer be heated prior to 
blending. . The source tanks will be agitated and 
all settled material will be dissolved with nitric 
acid and flushed when the tank is empty. 

The Test Coordinator w i t h  concurrence from the 
area supervisor adjusted the recipe of batch #l 
for operational concerns to maintain acceptable 
results. All further batches will be adjusted as 
necessary. 

Under Purpose/Scope in the PTA, Section 1.4 

Blending OF solutions will be'done in blend tanks F l - 2 5  
& F1-26, located in the refinery digestion area. The 
contents 'of the blend'tanks will be thoroughly mixed. 
Transfers from the various storage tanks will be made 
in accordance vith the designated piaping routes and the 



blend recipes. Transfers are predetermined by the TC -- 
and shown in Section 1 of the "Batch Information and 59 04  
Record Sheet," (Attachment 1) to achieve the desired 
concentration and isotopic result. 
nitrate solution will be heated and agitated prior to 
transfer. As each storage tank is emptied, it will be 
rinsedlflushed with nitric acid and/or water to assure 
removal of all uranium-containing solution and bottom 
sediment. Nitric Acid is stored in tanks F1-23,  F l - 2 4 ,  
and F3E-220.  Each batch will be held in the blend tank 
until authorization is received from the Test 
Coordinator to proceed (based on analysis results). 

; 
A l l  tanks of uranyl 

Test Result: 

A. The first blend batch was done in tank F1-26.  All 
further blends will take place in tank F1-25 ,  
which has an installed vent fan. 

B. When tank D1-2 was emptied, it was flushed with 
water. There was no sediment in the bottom of D1- 
2 that needed nitric acid to dissolve. 

Under Purpose/Scope - in the PTA. Section 1.5 

Each blend batch will be transferred through the 
designated pipe route to receiving tank F2E-601 or F1- 
608  in the refinery sump. A l l  health and safety 
requirements in SOP 2 - C - 6 0 1  will be followed during 
processing in addition to the Task Specific Health and 
Safety Plan requirements. The precipitation will be 
brought about by the addition of magnesium hydroxide 
slurry purchased in bulk tanker truck guantities. If 
required, Hydrated Lime Slurry Ca(OH), will a l s o  be 
added to optimize full precipitation. Tank 12 in the 
General Sump will receive each tanker truck load of 
Mg(OH),. The as-received slurry will be diluted with 
water as needed for use, 
(MgOH) slurry will be periodically transferred to the 
MgOH makeup tank ( F l - 6 1 7 ) .  The precipitate slurry will 
be transferred to Plant 8 receiving tanks 
F1-203 /F l -203A.  
determined by the TC based on results of prior 
laboratory test results and prior filtration under this 
PTA . 

The magnesium hydroxide 

The optimum concentration Will be 

Test Result: 

A .  Hydrated Lime Slurry Ca(OH), was used initially in 
tank 610 ,  but after the f n i t i a l  addition j.C was 
discovered that the lag time of the slurry going 
through 6 1 0  was sufficient to allow the pH to 
increase to approximately 3 . 5 .  

.e-,: < e , *  I 
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.Q,<? (38 B. It was not necessary to dilute the Mg(OH), slurry 
prior to use. r I. . 

C. The final dilution in the refinery sump hold tank 
to approximately 50 g-U/1 was satisfactory. 
thickness of the slurry was acceptable at this 
concentration and no problems were encountered 
with pumping to Plant 8. 

The 

Under Purpose/Scope in the PTA, Section 1.6 

The slurry from the refinery sump will be received in 
Plant 8 and filtered on the East and/or West Eimco 
filter, according to SOP 8-C-116 "Filtering Refinery 
Thickener Underflow". All health and safety 
requirements in the SOP will be followed in addition to 
the Site Specific Health and Safety Plan specific 
requirements. 
into drums and packaged according to the FEMP L o t  
Marking and Color Coding System. 
performed according to Sampling P l a n  #OOOl dated 
January 17, 1992 (Attachment D). After sampling in 
Plant 8, the drums will be stored on the Plant 1 pad 
until the analysis of the filter cake is complete. 
determined to have RCRA constituents, the drums will be 
subject to all applicable hazardous waste rules and 
regulations. If determined non-RCRA, the drums will be 
transferred to a non-RCRA storage area. 

The wet filter cake will be collected 

Sampling will be 

If 

Test Result: 

A. The filter cake has been determined to be non- 
RCRA(Attachment # 3). 
results is attached as Table # 2 .  The drums are 
being stored on the Plant 8 East pad. 

A summary of the analysis 

Under PurDose/ScoDe in the PTA, Section 1.7 

An organizational chart is included in Attachment C 
designating the lines of authority for this project. 
The operation is to be controlled by the Manager of 
Facilities C Warehousing. Systems Engineering, Project 
Management, and IRS&T personnel will be matrixed to the 
Area Supervisor who will direct the operations. 
Test Coordinator (TC) will be the Project Engineer. 

The 

Test Result: N/A 
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.T 1 Under Reauirements/AcceDtance C r i t e r i a  in the PTA. 5 9 0 4 
U Section 2 . 1  

A l l  UNH batches have been blended to C1.001 UuJ as 
v e r i f i e d  by a n a l y s i s .  

Test Result: 

A .  The a n a l y t i c a l  r e s u l t s  for  the f i r s t  batch are as 
follows: 

107.1 g-U/1 
, 9 7 7 2  uu5 

Under Recpirements/Acceptance C r i t e r i a  in the PTA, Section 
- 2 . 2  

The following t a n k s  have been emptied o f  UNH solutions and 
washed w i t h  n i t r i c  a c i d  and/or water: 

Test Result: 

A. Tank D1-2 w a s  emptied and flushed w i t h  water. 

Summary of Procedure C h a n g e 8  

TCN - 001, Impact Level 2 

Added DOE requested h o l d  point a f t e r  f i r s t  batch. 

TCN - 0 0 2 ,  Impact Level 4 

Changed i n i t i a l  valve  l ineup t o  conform t o  prints.  

TCN - 0 0 3 ,  Impact Level 4 

Deleted a n  inaccessible v a l v e  from c h e c k l i s t .  

TCN - 0 0 4 8  Impact Level 4 

Added sump water v a l v e s  to c h e c k l i s t s .  

TCN - 0058 Impact Level 4 

Added sump water v a l v e s  t o  c h e c k l i s t s .  

TCN - 006, Impact Level 4 

Deleted stuck open, b u t  i s o l a t e d  valve from checklist .  

TCN - 007, Impact Level 4 

Deleted valve from c h e c k l i s t .  Valve removed and blank 
f lanqe .in”$ltailled. 
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TCN - 0 0 8 ,  Impact Level 4 

Added sump water valves to checklists. 

TCN - 009, Impact Level 4 

Added sump water valves to checklists. 

TCN - 010, Impact Level 4 

Added sump water valves to checklists. 

TCN - 011, Impact Level 4 

Reduced tank heating limits and deleted heating tank D1- 
10. 

TCN - 012, Impact Level 4 

Deleted tank heating for blend tanks. 

TCN - 013, Impact Level 4 

Added minimum requirements for  pre-shift briefings. 

TCN - 014, Impact Level 3 

Added requirement for  running at least one roof exhaust 
fan in digestion. 

TCN - 015, Impact Level 3 

Added operation of tank F1-25 vent fan to checklists. 

TCN - 016, Impact Level 3 

Added requirement for blending to be done only in tank F1- 
2 5 .  

TCN - 017, Impact Level 2 

Broadened temperature range for Mg(OH)2 addition. 

TCN - 018, Impact Level 2 

Broadened pH range for Mg(OH), addition. 

TCN - 019, Impact Level 3 . 

Deleted source tank heating. 
;\: ' 
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TCN - 020, Impact Level 2 
Broadened volume transfer allowance. 

5 9 0 4  .,! 

TCN - 021, Impact Level 4 
Corrected typo on checklist. 

TCN - 022, Impact Level 4 
Deleted sump water valves on checklist. 

TCN - 023, Impact Level 4 
Deleted agitation of tanks P2E-601 and F1-608. 

TCN - 024, Impact Level 3 
Deleted automatic flow control to t a n k  F1-609. 

TCN - 025, Impact Level 2 
Allow Plant 8 to send filtrate to General Sump after 
receiving U, pH, and C u  results but before receiving Cr 
and Ba results. 0~. 0 Summary of Test  Exceptions 

TE #1 through #20 - Track open work orders to specific 
checklists. 

TE f21 - Track open sump water valves to checklists 36 & 37. 

6.0 Summary of Radiological Survey Data 

Both P1an.t 2/3 and Plant 8 are "Contamination Areas" requiring 
full anti-contamination clothing for entry. There have been a 
total of 3 personal Contamination events as a result of UNH 
operations. PcM's have been installed at both the Refinery 
Sump and Plant 8 control points, See Attachment #1 for more 
details. 

7.0 Summary of Industrial Hygiene Survey Data 

Personal NO, monitors with data logging capabilities were 
purchased after the NO, overexposure event of 13 July. After 
extensive data taking at the Refinery Sump area the pers'onnel 
respiratory protection requirements were reduced, 
Attachment # 2 for more details. 

See 
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9 . 0  Recommendations 

The oriqinal plan was to perform this PTA until all the U?IH had 
been processeb. 
turned into a SOP. 
enough for a SOP to be sufficient to process the rest of the 
UNH.  
the SOP'S: 

It is ou; recommendation now that this PTA be 
The process and equipment have been tested 

The following recommendations should be incorporated into 

Plant 2 / 3  

1. 

2. 

3 .  

4 .  

5 .  

6 .  

The source tanks should not be heated. During the 
investigation into the NO, over exposure it was found that 
most of the source tanks contain up to 4 N  nitric acid. 

The b l e n d s  should only be made in tank F1-25. 
the only blend tank with an installed vent fan. 

During any blending operation in the digestion area, at 
least one roof exhaust fan should be running. This will 
help dilute any NO, fumes that may escape during outage 
measurements. 

F1-25 is 

U N H  blends should be diluted to approximately 5 0  g-U/l 
prior to precipitation. 

The Plant 2 / 3  procedure should be changed to require 
lining up the transfer line to a digestor when air blowing 
the line. 

Emptied tanks should only be flushed'with cold water. 

Plant 8 

6 .  The Plant 8 filtering SOP should be changed to 
proceduralize the use of recycled filtrate from tank 25A.  

7 .  The second and third shift filter operators should be 
retrained by the first shift operator. 
increase the efficiency of filter operations on the back 
shifts. 

This Will help to 

8 .  The filters should not be shut down for shift changes. 
Greater filter efficiency will be realized if the 
operators relieve on station. 

Complete the installation of the new Eimco filter and I 

filter UNH on both old Eimco filters. 
9 .  

. .. . .  . . . _I. . . .. I _. - . . .  , ... . 
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ANALYSIS SUMMARY - TCLP 

. ..-* h -- 

Blanks indicate sample results not back yet. 

TABLE #2 

1 
.-. 
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ANALYSIS SUMMARY * hlC&A 

= Sample results not back yet. 

TABLE #3 

. .  
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ANALYSIS SUhlhIARY - Tank 25A(FiIlrate) 

TABLE #4 
= Ou! of spec on U 
= Resample of 921 1 1  -029 
' = Resample of 921 11-030( U still out of spec - Refiltered water) 
nks indicate either sample not requested or sample results 'not back yet. 

. .. _. . 
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INTRODUCTION 
5 9 0 4  Y .  

Safety is an attitude and a belief that all injuries and occupational illnesses can be 
prevented. All levels of management and supervision at the FEMP have adopted 
this attitude toward safety and are committed to  provide training and resources for 
a safe environment. The most important person to  be committed to safety is the 
site worker. He/she must also assume responsibility for working safely. 

This Project Specific Health and Safety Plan (PSHSP) is a tool to  convey 
management's safety commitment to employees and t o  inform the workers of the 
known hazards they may encounter while conducting activities in the project area. 

This PSHSP covers the following topics: 

0 

0 
0 Emergency response procedures 

Site training requirements 
0 Medical requirements 

The chemical, physical, radiological, and biological hazards that are 
common to  project activities. 
The methods that will be used to  control the known hazards. 

The requirements, designated protocols and procedures defined or referenced in 
this plan shall be followed by all personnel. This document is applicable to  all FEMP 
employees, visitors, vendors, contractors and subcontractors. 

1 .O DESCRIPTION AND HISTORY 

1.1 FEMP SITE HISTORY 

The Fernald Environmental Management Project (FEMP) is located in southwestern 
Ohio, approximately eighteen miles northwest of  downtown Cincinnati, near the 
communities of  Miamitown and Ross, Ohio. The site covers a total area of 1050 
acres of  which 850 acres are in Crosby Township of Hamilton County and 200 
acres are in Ross and Morgan Townships of Butler County, Ohio. The FEMP is 
owned by the U. S. Department of Energy (DOE) and operated by Fernald 
Environmental Restoration Management Corporation (FERMCO). 

The FEMP was built between 1951 and 1952 and full operation started in 1952. 
The purpose of the facility was t o  establish an in-house integrated production 
complex for processing uranium and i ts compounds from natural uranium ore 
concentrates for use in government defense programs. A wide variety of chemical 

. -, and metaliurgical process steps were utilized to support the production of uranium 
metal products. Production stopped in 1989. Since mid-1991, the site mission 
has 

REV.  

focused on  environmental restoration. 
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’ 1 .Q -.I CHARACTERIZATION 
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Plant 2/3 and Refinery Sump Areas: 

c 

Since the cessation of production operations, approximately 200,000 gallons of 
uranyl nitrate hexahydrate (UNH) solution have been stored in eighteen stainless 
steel storage tanks. UNH is composed of digested uranium metal in nitric acid 
solution. The uranium concentration in these tanks ranges from 2 2  to 318 grams 
U/liter. Three tanks have a U-235 content of 1% or more. This UNH material is 
currently classified as a hazardous waste under 40 CFR 261.22 for i ts corrosivity 
and under 40 CFR 261.24 for i ts  chromium and barium content. 

The total quantity of uranium amounts t o  a nominal 100 metric tons of uranium 
(MTU). The continued long term storage of  this previously designated work in 
process (WIP) material (as a liquid) is not a desirable arrangement due to the 
possibility of leakage from valves, flanges, and other fittings which pose potential 
threats to workers and the environment. Therefore, it is desirable to  convert the 
currently dissolved uranium into a solid form which would be much more amenable 
t o  interim storage, shipment, and ultimately disposal of the materials. 

The tanks holding the uranyl nitrate solutions are fabricated of stainless steel, as 
are also all of the pipes, pumps, valves and fittings through which the solutions 
will be transferred. Most of the tanks are located outdoors, near the Refinery. 
Four of these outside tanks are large circular ( -  2 0  ft. dia. & ht.) and four are large 
horizontal ( - 10  ft. dia.) tanks with ladders and elevated walkways installed t o  
facilitate work on the tanks and adjacent equipment. The two  remaining large 
tanks (blend) and the five smaller tanks are located indoors. Work at these tanks 
will be less influenced by  inclement weather. Some of the tanks hold solutions 
having a free acid content greater than 4 normal. This strong acid, as well as the 
dissolved uranium present, would be of concern in the event of a spill or other 
loss. 

Plant 8: 

Plant 8 (the Recovery Plant) was constructed in the southwest quadrant of  the 
FEMP site in 1952 to  reclaim uranium from process wastes and by-products for 
recycle. Plant 8 is approximately 240 feet by 280 feet, consisting of ground floor 
and a partial second level. The building exterior is constructed of asbestos 
containing transite siding. 
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1 .O CHARACTERIZATION (Continued) 5 9 0 4  1' 
A variety of milling, drying, oxidation, precipitation, dissolution, and filtration 
processes were used to recover uranium (or thorium) from by-product. Operations 
in Plant 8 were originally sized to recover 30 tons of uranium per month, but by 
1954 the plant was recovering more than 37 tons of uranium per month from 
residue materials. The recovery plant was expanded in 1955 to handle the high 
volume of residue generated from on site processes. Most uranium recovery 
operations in Plant 8 were discontinued in 1989. 

The present operations in Plant 8 involve the processing and treatment of waste 
water from site operations and storm water to remove uranium, regulated metals, 
and volatile organics. Bulk materials which are used in the water treatment 
process which may be stored in the vicinity of the project area are hydrated lime 
(calcium hydroxide), sodium hydroxide, and calcined diatomaceous earth (dicalite). 

1.3 SCOPE OF WORK 

Construction will be performed in Plants 2/3 and 8 to support the restart of  UNH 
neutralization and stabilization activities. All new piping has been planned for all 
UNH transfer lines. Planned construction activities are outlined below. 

1.3.1 

1.3.2 

. 

1.3.3 

A new dedicated header ( 3 " ,  304L SS)  will be installed to transfer UN 
solutions from the NFS tanks to both tanks F1-25 and 26. This 
header will be routed in existing racks and will run from the NFS tanks 
to the Digestion side of Bldg. 2/3. 

New hard piping will be installed from Tanks F1-25 and F1-26 using 
existing nozzles to  a location inside the Digestion Area accessible by a 
tanker. The hard line will terminate with a quick disconnect coupling 
for connection to  the tanker. A new metering pump will be installed 
in the line to transfer the MgOH to  Tanks F1-25 and F1-26. A pH 
monitoring and recording system that will control the caustic 
unloading pump. This system optimizes the amount o f  material 
required for neutralization and precipitation. Level sensors, to  be 
installed in the t w o  tanks, will shut o f f  all input pumps on high level. 

Tanks F1-25 and F1-26 will each have a new progressive cavity pump 
installed t o  transfer neutralized UN slurry t o  Plant 8. A new 
recirculation line will be installed f rom each pump discharge back to 
i ts corresponding tank t o  promote be,tter tank mixing and temperature 
control. The recirculation line will be installed so that the solution is 
returned t o  the tank below liquid level. 
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1.3.4 

1.3.5 

1.3.6 

1.3.7 

Full-port plug valves will be installed at key locations along the header: 
1) CD Blend Tank Area; 2) inside the Digestion Tank Area; 3) in the 
east-west rack along 102nd Street a t  the intersection with the north- 
south rack from the Hot Raffinate Building; and 4) in the east-west 
rack along 102nd street (at the intersection with the north-south rack 
to the Refinery Sump Area) to the OK Liquor tanks. All piping will be 
arranged so that all valves and flanged connections are located within 
secondary containment areas, either permanent or temporary. Drain 
valves will be installed on  either side of each block valve. These drain 
valves may also be used for*flushing should the header become 
plugged. 

Further hard piping ( 3 " ,  304L SS) will be installed in the existing rack 
from the Hot Raffinate Building to the intersection with the east-west 
rack along 102nd Street. A short length of hard pipe (3",304L S S )  
will be installed from the OK Liquor Tank Area through the east-west 
rack along 102nd Street to i t s  intersection with the north-south rack 
(which runs to the Refinery Sump Area). These headers will be tied in 
turn into the main transfer header for processing of the Hot Raffinate 
Tanks and the OK Liquor Tank. 

Skid mounted pumps will be used for portability, and will be 
connected in turn to  each tank for processing. Two pump skids will 
be purchased to allow for optimum hook-up and for sparing. The 
pump will be connected to each tank with temporarily installed hard 
piping (3", 304L SS) ,  utilizing braided stainless steel flex hoses for 
final fit-ups. The pump discharge will be connected to  the main 
transfer header at each of  the valved points in turn through 
temporarily installed hard piping, again using braided stainless steel 
flex hoses for final fit-ups. A recirculation line f rom the pump back to 
the source tank may be used in some cases to allow for greater tank 
agitation than that provided by the existing tank agitators. 

Instrumentation for control of the pump skid will be installed on a 
local panel mounted on  the skid. This instrumentation will include a 
pump speed controller for controlling flow, an instantaneous f low 
readout, a f low totalizer, a pump speed readout, pump start and stop 
switches, and pump run lights. Additional instrumentation will be 
installed at  each storage tank. A level transmitter will be used to  
measure the level in the storage tank, and a thermowell probe will be 
installed t o  measure the temperature at three different levels within 
the tank. 
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1.3 SCOPE OF WORK (Continued) 

1.3.8 

1.3.9 

Installation of these instruments will utilize existing nozzles on the 
tanks. This instrumentation may be moved from tank to tank with the 
pump, and readouts from the instrumentation will be installed on the 
pump skid panel. 

New instrumentation will be installed at tanks F 1 -25/26 which will 
include level indication/alarm and temperature indication at three 
different levels within the tank. Al l  new instrumentation will utilize 
existing tank nozzles. Meters will be installed to measure and totalize 
the f low used for dilution and heating. Temperature indication o f  the 
warm process water will be provided. Flow out of F1-25/26 will be 
controlled by adjusting the pump speed, and both instantaneous and 
total f low readouts will be provided. All instrumentation will be 
mounted on a new local panel. 

1.3.10 Existing tanks F1-25/26 will be used for neutralization and 
precipitation of the dilute UN solutions. A new header ( 3 " ,  
304L SS)  will be installed to transfer the slurry to Plant 8 
through the newly installed progressive cavity pump. 

1.3.1 1 New installations in Plant 8 center around the existing filter feed 
tanks, F43-203 and F43-203A. These tanks will be provided 
with new level indication and alarm, and a new progressive 
cavity type pump will be installed to transfer neutralized UN 
slurry to the existing East - West Eimco filters. New piping (3" ,  
304L SS) will be installed f rom the tanks to the filters. The 
existing filters will be provided with new level instrumentation. 
A new level controller will control the f low of slurry t o  the filter 
by  adjusting the speed o f  the transfer pump. 

1.3.12 Eimco filters: The filters have an overflow line in the filter basin 
that directs f low back to the Filter Feed Tanks F43-203 and 
F43-203A. A n e w  level sensor will be installed at a level just  
above the overf low pipe to disable the pump if the overflow line 
develops a plug. 

2.0 WORK AREA AND MANAGEMENT ' 

The Refinery tankage holding the solutions are interconnected, by piping, and also 
connected t o  other equipment. Equipment no t  being used will be isolated by 
tagged /locked valves, blind flanges, pipe removal, etc. t o  prevent transfer of 
material outside the intended work area. 

5 
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2.0 WORK AREA AND MANAGEMENT (Continued) 

Radiological Control and Industrial Hygiene Departments are t o  be notified of any 
changing condition (ie. newly found leaks, spills of any magnitude - indoors or 
outdoors, or changes in work scope) to  assess degree of chemical and radiological 

. hazard, and assure proper personal protective equipment is in use for the leak 
:-: containment and control. 

ES&H- 1 - 1000, Comprehensive Environmental Occupational Safety & Health 
Program Manual, provides the posting and access control requirements to 
radiological, chemical, and hazardous work areas. Task specific FERMCO Work 
Permits will identify the personal protection and job/area specific requirements for 
chemical, radiological, and industrial hazards, and will be posted a t  the radiological 
access control points to the project area. FERMCO Work Permits are to be initiated 
by RSO project supervision for the integration of Radiological Control, Industrial 
Hygiene, and Safety personal protection and contamination control requirements. 
Attached to each FERMCO Work Permit will be a Radiological Work Permit, issued 
by  the Radiological Control Department, and a Chemical/Hazardous Material Permit, 
issued by Industrial Hygiene. These permits serve as addendums to the FERMCO 
Work Permit to document radiological and chemical conditions and hazards 
assoc'iated with each task and work area 

Project area maps are included as Appendix D. 

2.1 WORK AREAS 
- - _-. 

All the specific work areas listed below will have access restrictions and health and 
safety requirements for entry. These will be identified on  a FERMCO Work Permit, 
which will be posted at the affected control point for entry/egress to the respective 
areas. 

2.1.1 NFS Tank Storage Area 

The NFS Tank Storage area is located outdoors and is posted as a 
Contamination Area, within the present radiological Controlled Area. 

2.1.2 Plant 2/3 Digestion Area 

The Digestion Area is within a posted Contamination Area. One central 
control point for personnel entry and exit into Plant 2/3 (and surrounding 
outdoor tank/sump areas) is located at the south door of Extraction. 
"Emergency Exit Onlyr exits have been identified and are posted as such. 
This area has also been identified as an exclusion area due to  potential 
asbestos contamination, resulting from deteriorating transite panels. 
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2.1 WORK AREA (Continued) 5 9 0 4  9 .  
2.1.3 CD Blend Tanks 

These tanks are located outdoors within an open secondary containment, on 
the north side of Digestion, and are within a posted Contamination Area. 
Access to these tanks will be controlled through the Extraction area central 
control point. 

2.1.4 OK Liquor Storage Area 

The OK Liquor Storage tanks are located outdoors at the SE corner of Plant 
2/3, within an open secondary containment, which is within a posted 
Contamination Area. Access t o  these tanks will be controlled through the 
Extraction area central control point. 

2.1.5 General Sump/Refinery Sump 

This area is located outdoors within a posted Contamination Area. A control 
point is located in a trailer, just south of the General Sump Building for 
controlling access and egress from this area. There is only a limited need for 
entering this area during construction activities. 

2.1.6 Raffinate Area 

Access and egress to  the outside Combined Raffinate tank area and the Hot 
Raffinate Building will be controlled through a control point located in the 
NAR Building. This area has also been identified as an exclusion area due to 
potential asbestos contamination, resulting from deteriorating transite panels 
and damaged pipe insulation. 

2.1.7 Plant 8 

Plant 8 is within a posted Contamination Area. The areas of concern inside 
Plant 8, as they relate to the UNH process, are the neutralized UNH feed 
slurry tanks 203 and 203A, the Eimco filters, the final product drumming 
stations located just below the Eimco Filters on  the first floor, the Filtrate 
receiving/hold Tank 25, and associated piping/valve lineup locations. 
Product filter cake will be  precipitated from one or both of the t w o  Eimco 
filters. The two filters are on the second floor (west end), and are within 
close proximity t o  one another, separated by a distance of 3 t o  5 feet, and 
run parallel to  each other. Wastewater will be processed on the large Eimco 
filter during the construction period. 
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2.1 

2.2 

3.0 

,,?. w.3 

$W%RK 'AREA (Continued) 

Exterior surfaces o f  the filled drums will be wiped down and surveyed by a 
Radiological Safety Technician and will be limited to  1000 dpm/lOO cm2 
prior to release from the dumping/drumming station area. 

MANAGEMENT CHAIN, OF COMMAND 

Project Manager 
Construction Manager 
Operations Manager 
Maintenance Manager 
SAR Manager 
Regulatory Manager 
Plant 8 Manager 

GENERAL SAFETY REQUIREMENTS 

Jim Tisaranni 
Richard L. Maurer 
Tim Huey 
Mike Townsend 
Bill Rainey 
Milt Galper 
Tim France 

Safety is everyone's responsibility. Workers are responsible for conducting work in 
a safe manner. l a k i n g  chances or risks concerning safety is not acceptable. 
Workers shall report unsafe conditions t o  their supervisor immediately for 
correction. 

Supervisors are responsible for the safety and health of subordinate personnel. 
Supervision must ensure that all applicable safety, health, and environmental 
practices and policies have been considered when planning work and enforce all 
safety rules and regulations at all times. 

3.1 PERMITS AND POSTINGS 

3.1.1 FERMCO Work Permits 

A FERMCO Work Permit is required for i n y  of the following: 

.Entry into a confined space 
Electrical work not  covered by a FERMCO Safety Performance 
Requirement (SPR) 
Elevated work  not  covered by a FERMCO SPR 
First line breaks 
Trenching, excavations or any floor penetration 
Welding or any work requiring an open flame 
Working with hazardous chemicals or materials which are not 
addressed by a FERMCO Standard Operating Procedure (SOP) 
Work involving asbestos containing materials 

. .  a 
1 
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3.1 PERMITS AND POSTINGS (Continued) 

HAZARD F ERMCO DEPARTMENT 

Asbestos Work Industrial Hygiene 

Chemical/ Hazardous Materials Industrial Hygiene 

Confined Space Evaluation Industrial Hygiene 

Construction Excavation Construction 

1. 5 9 0 4  .I 

ES&H 
MANUAL # 

SPR 5 -2  

SPR 5-1 6 

SPR 5-1 3 

SPR 3-9 

0 Work with radioactive materials 
0 Work in a Controlled Area 
0 Work that requires an outage (for example, road closure, or 

interruption o f  sewer, water, telephone, fire protection system, or 
alarm systems) 
Collection o f  media samples for laboratory analysis 0 

~~ ~ 

Facility Outage Utility Enginkers 

Hazardous Work Safety 

The fol lowing table lists the work hazards regulated under the FERMCO 
Work Permit system. The responsible FERMCO department is t o  be  
contacted for an evaluation of task specific hazards, and will document 
permitt ing requirements on the appropriate form(s1. The originals are t o  be 
posted at the area specific w o r k  site or control point. 

SPR 2-57 
~ ~~ 7 ~ 

Open Flame and Welding Safety 

Radiological Work Radiological Control 

SPR 2-57 

RPR 3-1 d 

REV. 0 RSO: March 29. 1994 



h i  .PsERMITS AND POSTINGS (Continued) 
J, , y'' 7 c1 

Confined Spaces 

- -. 
\ 

X 

3.1.2 Postings 

The fol lowing areas shall be clearly defined and posted according t o  
FERMCO procedures: 

Posted Area I Posted By I 1 FERMCO I ORGANIZATION 
PREFORMING 

TASK 

I Asbestos abatement area I I X I 

I Construction area I I X I 

Radiological X 

A t  the entrance to specified construction work zones the following shall be 
posted: 

0 NFS tank storage posted as a contamination area within a radiological 
controlled area 

0 2/3 Digestion Area, General Sump, and Plant 8 is posted as a 
contamination area 

0 The work area posted as a construction zone 

0 Sign stating "STOP" (You Must Read And Sign The PSHSP Before 
Entering This Project) PSHSP & Requirements Matrix will be 
maintained at the Plant 2/3 office for review 

3.2 SAFETY EQUIPMENT LIST 

3.2.1 The fol lowing is a minimum list of safety equipment which shall be 
available at  the work areas controlled by a PSHSP. Quantities and 
types will be based on anticipated needs. 

Personal protective equipment (PPE) as specified in Sections 7.0 in 
approved cabinets. 
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3.2 SAFETY EQUIPMENT LIST (Continued) 

0 Barricade barrier tape and/or plastic safety fence, safety signs, and 
radiological rope and signs (provided by FERMCO) where necessary 
for controlling radiological work. 

0 Fire extinguisher (appropriate for situation and materials); a minimum 
101b. A-B-C fire extinguisher is required for each work area and for all 
work requiring a Flame and Welding Permit 

3.2.2 Emergency Safety Equipment 

Emergency safety equipment shall be located in the immediate work area. 
The Construction Supervisor shall be responsible for ensuring the emergency 
equipment is accessible and maintained in proper working condition. The 
emergency equipment shall be tested in accordance with the manufacturers 
requirements and FERMCO policies. The locations o f  the emergency safety 
equipment shall be k n o w n  to all employees at  the work site and posted 
whenever possible. 

ANSI approved eyewash / safety showers shall be within 100 feet or within 
10 seconds of  travel t ime f rom any operation that requires an eye wash  to 
be available. 

Fire extinguishers shall be located near any point o f  hazardous (fire) 
operations. 

0 A means t o  communicate any emergency condit ion must be available 
at all t imes during any work activity. This may be any of  the 
following: 

On-site work: - Site telephone or Cellular phone 
’ - 2 - way  radio o n  FEMP channel 

- Site fire alarm station 

Refer t o  section 12.0 for  additional information. 

1 1  
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3.3 HEAT STRESS 

Heat stress may affect personnel performing activit ies with or without protective 
clothing when wo-king in high ambient temperatures. Plenty of water, rest breaks 
and careful attention by  the employee and his supervisor shall be used as control 
measures. Personnel shall become aware of  symptoms o f  heat stress and be able 
t o  recognize these symptoms in oneself and in other workers. Heat stress 
recognition and prevention shall be reviewed at regularly scheduled safety 
meetings. Measures shall be taken to assess and prevent heat stress in 
accordance with ESH- I- 1000, SPR 5-5 (Working in Extreme Temperature Hot and 
Cold). 

When ambient temperatures exceed 8OoF, Industrial Hygiene shall be contacted to  
review and/or add control measures t o  minimize heat  stress. 

When project taskdactivi t ies involve the use of anti-contamination protective 
clothing worn  over top of  FERMCO issued work clothing, control measures shall be 
taken t o  minimize heat stress. Examples of control measures used are use of  ice 
vests, air cooled vests, shaded rest area, potable water  supply, special scheduling 
of  work  hours, and/or work-rest regimens. 

The shaded rest area and potable water supply shall be  established in a location 
approved by  Radiological Control. 

.- - 
3.4 COLD STRESS 

Tasks may be conducted when temperatures could present a potential cold stress 
hazard. Personnel shall become aware o f  symptoms o f  cold stress and be able to  
recognize these symptoms in oneself and in other workers. Cold stress recognition 
and prevention shall be reviewed at regularly scheduled safety meetings. 

During cold weather, special care should be taken t o  dress appropriately for 
anticipated weather conditions. Specific attention will be  given t o  the hands and 
feet and other exposed body parts t o  prevent frostbite. When equivalent chill 
temperature drops below 0' F, Industrial Hygiene shall be contacted t o  review 
and/or add control measures t o  minimize cold stress. 

When  a worker desires to wear a coat (or other 
anti-contamination clothing is required, the cold 
anti-contamination clothing. 

t ype  of cold weather gear), and 
weather gear must be worn under 
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3 .5  MATERIAL SAFETY DATA SHEETS (MSDSs) 

MSDSs for all products or chemicals t o  be used o n  the job shall be provided t o  
FERMCO (Industrial Hygiene; for review prior t o  the product or chemical arriving o n  
site. Since products or chemicals may be disapproved for use by FERMCO, or may  
require special work practices or PPE requirements, early (at least one week in 
advance of  planned use) submittal of MSDSs is recommended. 

During the initial usage of  a product, all restrictions / precautions specified o n  the 
MSDS, or specified by FERMCO, shall be followed. FERMCO Industrial Hygiene 
and Radiological Engineering departments have the authority to  upgrade or 
downgrade the required PPE, i f  monitoring determines that a change is required. 
These changes will be documented on  a FEMP work permit. 

MSDSs for all chemicals used at the site, shall be located on FEMP property. The 
location of the MSDSs shall be posted at the work site along with this Project 
Specific Health and Safety Plan, 

If an MSDS is not  available for a chemical t o  be used, that  chemical shall n o t  be 
used until an MSDS is available. 

All workers w h o  will be working with, or, in the vicinity of,  a hazardous chemical 
shall be trained as required by  the Training Section (section 5.0) of  this plan. 

Refer to  SPR 5-6 (Hazard Communication) in the FERMCO Comprehensive 
Environmental Occupational Safety and Health Program Manual (ESH-1-1000) for 
additional information. 

Quantities o f  hazardous materials / chemicals shall be kept t o  a minimum. 
Chemicals required t o  perform the task shall be brought on-site only in quantit ies 
required t o  perform the work at  hand. Planning shall include using all such 
materials or arranging for removal f rom the FEMP. 

MSDSs for FEMP Site Materials determined to present a hazard for work covered 
by this PSHSP will be included in Appendix E. While not expected to present a 
hazard o n  this project, various materials are stored in Plants 2/3 and 8 .  A list o f  
these materials are included in Appendix E. 

3.6 ILLUMINATION 

Areas accessible t o  employees shall be l ighted t o  not less than the minimum 
illumination intensities listed in the fol lowing table while any work i s  in progress. 

000077 



TABLE 1 
REQUIRED ILLUMINATION 

AREA of  OPERATION 
FOOT CANDLES 

per f t2  

5 General site areas 

3 Excavation and waste areas, accessways, active 
storage areas, loading platforms, refueling, and field 
maintenance areas. 

5 
~~ 

Indoors: Warehouses, corridors, hallways, and 
exitwavs 

10 General shops (e.g., mechanical and electrical 
equipment rooms, active storerooms, locker or 
dressing areas, and indoor toilets and workrooms) 

FERMCO Industrial Hygiene (1H) may be contacted t o  evaluate work areas for the 
required illumination. 

3.7 SANITATION AT TEMPORARY WORKSITES 

A n  adequate supply of potable water shall be provided near the work site. The 
containers used to dispense drinking water shall be capable of  being tightly closed, 
and equipped with a tap. Any container used t o  distribute drinking water shall be 
clearly marked as t o  the  nature of  i ts contents and no t  used for any other purpose. 

Al l  dr inking water locations in a radiological controlled area shall be approved by 
Radiological Control (RC) prior t o  use. For work covered by  this PSHSP, drinking 
water is available in the NAR Control Building. 

Hand washing facilities will be identified for personnel working on this project. 

3.8 STANDARD OPERATING PROCEDURES 

Al l  work conducted shall comply with all applicable OSHA regulations (29 CFR 
1 9 1  0 and 1926)  and FERMCO safety and health procedures. The FERMCO safety 
and health procedures can  be found in the FERMCO ComDrehensive Environmental 
Safetv and Health Proqram Manual (ESH-1-1000) volumes I and 11. 

Compliance with any project  specific work plans or operational procedures is 
required. 



3.9 REQUIRED SAFETY MEETINGS 

All personnel involved in this project shall be given a PSHSP safety briefing prior to  
receiving authorization t o  work within the defined work zones. This PSHSP safety 
briefing shall review this Health and Safety Plan describing all of its requirements, 
noted hazards and required actions by  the workers. A prework/kick of f  safety 
meeting will be conducted b y  the subcontractor construction contracts manager, 
subcontractor site supervisor, subcontractor Health and Safety Officer, or designee 
and will satisfy the requirement for this PSHSP safety briefing. 

As a minimum, safety meetings shall be held weekly and more of ten as needed. 
The safety meetings will be conducted by the site supervisor, subcontractor Health 
and Safety Officer, or designee. Documentation on  the briefings shall be recorded 
on  the FEMP Minutes of  Safety Meeting (Attachment C). Safety meeting 
attendance sheets will be maintained as part of the project. Copies o f  the safety 
meetings shall be forwarded t o  the RSO HSO after each meeting by  the individual 
conducting the meeting. 

The safety meetings shall address any new operations, tasks or procedures that 
are t o  be conducted or changes in work practice that will be implemented due to  
new information. Briefings shall also be given t o  facilitate compliance with 
prescribed safety and health practices when performance deficiencies are identified 
during daily operations or as a result of  safety audits. 

4.0 SITE CONTROL 

4.1 FEMP REQUIREMENTS 

Before entering the work are defined in section 2.0, all personnel shall be oriented 
t o  the PSHS Requirements Matrix. Sign the acknowledgement log (attachment A) 
and initial employee training o n  the hazard communication form. 

Construction zones will be  established based on the hazards identified and the 
location o f  the work activit ies and construction zones will be established by the 
RSO Health and Safety Officer with assistance f rom the FERMCO ES&H 
Department. 

. .. 
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4.2 WORK SITE REQUIREMENTS FOR ENTRY 

All personnel performing work covered by  this Project Specific Health and Safety 
Plan shall be orientated to  the hazards o f  the site and the coritrol measures 
through: 

e 

e 

Attending a safety briefing where the PSHSP is reviewed by the site 
supervisor, HSO or designee 
Signing the acknowledgment form (Attachment C) stating they have 
been informed of the conditions of the plan and will comply with the 
applicable requirements of the plan and have attended a safety 
meeting that discussed the plan. 
Attendance a t  all training required in section 5.0. 0 

For the duration of  the job the acknowledgment form will be maintained and 
available for review at the work site. Upon completion of the project, the form will 
be transferred to  the project manager where it will be maintained on file as a 
permanent record of the personnel who worked on the project. 

4.3 HOW WORK SITES WILL BE DEFINED 

4.3.1 Safety Posting Zones 

Construction I Work Area - a construction/work area is a site physically 
separated from the general public due t o  the hazards associated with the 
activity occurring a t  the site. The site may or may no t  have radiological or 
hazardous waste concerns. Access is restricted to  workers that are properly 
trained per section 5.0 of  the PSHSP. 
posted with signs stating "Construction Area". The signs shall be located 
around the perimeter o f  the defined area and at all entry locations. Signs 
shall be placed approximately every 50 feet around the defined work area. 

Any construction area shall be 

4.3.2 Radiological Areas 

Entrances to, and perimeters of, radiological areas are defined by  yellow and 
magenta rope or, where practical, are defined by physical structures, such 
as fences or buildings. Al l  radiological areas can be  identified by signs 
having the standard radiation symbol, the trifoil, o n  a yellow background. 
Signs state the type of area and general entry requirements. 

... Anyone entering a Controlled Area of the FEMP shall wear a 
Thermoluminescent Dosimeter (TLD) as directed by Radiological Control. 

REV. 0 RSO: March 29. 1994 16 
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4.3 HOW WORK SITES WILL BE DEFINED (Continued) 5904  
Radiological area boundaries may change at  any time based on  changing 
work activit ies and posting requirements. 

At  the FEMP, posting of  radiological areas is based primarily on  
contamination and airborne limits for natural uranium. However, limited 
amounts of  more restrictive radionuclides, most notably thorium, are present 
at the FEMP. Table 2-2 of  DOE/EH-O256T, Radiological Control Manual, 
contains post ing limits for the various radionuclides. 

PCM whole-body Personnel Contamination Monitors are installed at all 
Contamination Area control points associated with UNH project activities, 
wi th the exception o f  the NFS tank area. Whole-body monitoring with a 
portable hand-held frisker will be used at the control point for this location. 

Step-off-pads, used for the purpose of contamination control will be in place 
a t  each entry location t o  the UNH project areas. PPE donningidoffing areas 
are established and will be maintained with the proper amounts and types of  
PPE or anti-contamination garments. 

The fol lowing paragraphs list the types and definitions of radiological areas 
encountered a t  the FEMP. 

Controlled Area - a controlled area is any area, room, or enclosure to  which 
access is controlled to  protect individuals f rom exposure to radiation or 
radioactive materials, or where radioactive materials may be present. 
Surface contamination, radiation, and airborne contaminants are less than 
applicable l imits for further posting. Personnel exposure is no t  expected to 
exceed 100 m r e m  in one year while working in a Controlled Area. The 
fol lowing radiological areas are found within Controlled Areas. Limits 
mentioned are f r o m  Table 2-2 of DOE/EH-O256T. 

Radioactive Material Area - any area, room, or enclosure where radioactive 
material is  used, handled, or stored. 

Fixed Contamination Area - any area, room, or enclosure where fixed 
contamination exists greater than limits, but removable contamination is less 
than the limits. These areas may be outside o f  a Controlled Area. 

Contamination Area - any area, room, or enclosure where removable 
contamination leveh; exceeds applicable limits, but are less than 100 times 
these values. 

a - ,--; 
“ , V  ’ >  - _ .  
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$,, I - 7% 4j3 !' HOW WORK SITES WILL BE DEFINED (Continued) 

High Contamination Area - any area, room, or enclosure where removable 
surface contamination exceeds 100 times the limit. 

Airborne Radioactivity Area - any area, room, or enclosure where airborne 
radioactivi ty exceeds 10% of the applicable Derived Air Concentration (DAC) 
averaged over 8 hours or a peak concentration of  1 DAC. 

Radiation Area - any area, room, or enclosure where radiation exposure rates 
are greater than 5 mrem/hour, but are less than or equal to  100 mrem/hr. 

High Radiation Area - any area, room, or enclosure where radiation exposure 
rates are greater than 100 mrem/hour at 30 centimeters from the radiation 
source or f rom any surface that the radiation penetrates. These areas 
require supplemental dosimetry and stay-time controls by Radiological 
Control. 

All personnel entering any radiological area shall meet the training 
requirements o f  Section 5.0. 

4.4 EXCLUSION ZONES 

A n  exclusion zone is a high hazard site that contains hazardous waste and is 
governed b y  29 CFR 191 0.1 20. Entry is restricted t o  authorized personnel that 
are properly trained per the requirements of Section 5.0 of this PSHSP. These 
zones shall be designated by the use o f  yel low caution tape. The area shall have a 
sign posted to specify the hazard(s) in the exclusion zone. When an exclusion 
zone contains radiological contamination, the zone will be  controlled as a 
radio Io g i c a I " c o n  tr o I I ed " a rea. 

The restricted locations may be expanded at any time. 

Entrance t o  a n  exclusion zone(s) shall be controlled by the supervisor in charge at  
t he  work site. 

4.5 * LEAD REGULATED AREA 

An area which is established to demarcate areas where airborne concentrations of 
lead exceed or can  reasonably be  expected t o  exceed the permissible exposure for 
lead. Lead regulated areas shall be posted with warning signs t o  denote the lead 
hazard. 

AI1 personnel entering any lead regulated area shall meet all of the training 
requirements of Secrion 5.0. 

/ 
I 

L 
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5.0 TRAINING 5 9 0 4  

There are four categories o f  training o n  site. The type of work t o  be conducted 
and the location o f  the work will determine the category of  training the employee 
requires. Most  training requires an annual refresher course. 

5.1 REQUIRED TRAINING FOR SITE ENTRY 

5.1.1 General Employee Training 

This level o f  training will a l low the employee to conduct work in non 
radiological controlled areas and non exclusion (CSHA 191  0.120) zones. 
The employee must  receive the following training: 

0 Four (4) - Hour General Employee Training (GET) 

In addition, the fo l lowing training may be required: 

0 FEMP Respirator Training and Quantitative Fit Test 

5.1.2 Radiologically Controlled Areas (Occasional Site Worker) 24-Hour 
Training. OSHA 1 9 1  0 . 1 2 0  

! 0 

This training is required for work  conducted in radiologically controlled areas. 
The Occasional Site Worker shall not work in areas where exposure t o  
hazards could exceed established exposure limits. The Occasional Site 
Worker shall n o t  wear a respirator or anti-c clothing. 

The Occasional Site Worker shall receive the following training: 

0 

0 

0 

0 

Four (4) - Hour General Employee Training (GET) 
Twelve ( 1  2) - Hour  Site worker training 
Eight (8 ) - Hour Radiation Worker I 
One (1) day  supervised field experience 

5.1.3 Radiological Contamination Areas (General Site Worker) 40-Hour 
Training. OSHA 191 0.120 

Training required t o  conduct w o r k  in radiological contaminated areas and 
exclusion (1  91 0.1 20) zones. 
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R'E'aUIRED TRAINING FOR SITE ENTRY (Continued) 5c1 +.P 

The General Site Worker shall receive 'the fo l lowing training: 

0 

0 

0 

0 

Four (4) - Hour General Employee Training (GET) 
Twelve ( 1  2) - Hour Site worker training 
Twenty four (24) - Hour Radiation Worker I1 
Three (3) days supervised field experience 

5.1.4 Supervisor In Radiologically Controlled Areas 

Training required to  supervise work conducted in radiologically controlled 
areas and exclusion ( 19 10.1 20) zones. 

The supervisor shall receive the following training: 

0 

0 

0 

0 

0 

Four (4) - Hour General Employee Training (GET) 
Twelve ( 1  2) - Hour Site worker training 
Twen ty  four (24) - Hour Radiation Worker II 
Three (3) days supervised field experience 
Eight (8) - Hour Site Supervisor Training 

5.2 REQUIRED TRAINING TO PERFORM WORK IN THE DEFINED WORK ZONES 

5.2.1 Work Zone Specific Training 

Personnel assigned to  specific tasks may/shall have been trained in specific 
subjects as necessary t o  perform the defined work. Examples of additional 
training: asbestos, confined space, energy control, and hands-on fire 
extinguisher (f ire watch) training. 

Personnel required to  enter permit-required confined spaces, act as attendant 
personnel, and act as entry supervisors shall attend Permit Required 
Confined Space: Entrant/Attendant Training (FERMCO Course number 1408 
or equivalent), as required by OSHA 1910.146. 

Personnel required t o  perform work with lead (ie. mechanical removal of lead 
based paint, torch cutting, or welding on lead painted surfaces) which 
results in exposure above the OSHA action level shall attend FERMCO Lead 
Worker Training (FERMCO course number 1438) or equivalent as required b y  
OSHA 1926.62. 

REV. 0 E O :  Harch 29. 1994 

\- 

20 



5.2 

5.3 

REQUIRED TRAINING TO PERFORM WORK IN THE DEFINED WORK ZONES 
(Continued) 

Personnel required t o  perform work with asbestos containing materials and 
personnel supervising asbestos work shall be trained in accordance with the 
asbestos training requirements of the Ohio Department of Health. 

OPERATIONAL TRAINING FOR SPECIAL TYPES OF EQUIPMENT 

Employees operating construction or heavy equipment or any equipment (i.e., 
sampling equipment) that requires training (noted in manufacturers manual or 
other requirements), shall have been trained in t?e operation of that  equipment. 
The employee will have for review required certificates or certif ication cards. 

The Subcontractor Health & Safety Officer shall evaluate the training o f  all 
personnel that are operating heavyhpecialized equipment and forward a letter to 
the FERMCO Construction Manager and RSO HSO, stating who has been verified 
t o  be competent for that identif ied equipment. Documentation of  the employee 
successfully completing the training shall be placed o n  file locally. 

5.4 RECORDS OF TRAINING 

Documentation of  training classes attended from sources other than FEMP shall be 
submitted to  RSO Health and Safety Officer ( to review and approve) for FERMCO 
personnel involved with this project. 

Documentation of training classes attended from sources other than FEMP shall be 
submitted t o  FERMCO Construction Management for subcontract personnel. 

5.5 VISITORS 

A visitor t o  the work site covered by  this PSHSP will be  defined as anyone coming 
t o  the work site with the sole purpose of  observation or viewing the activi ty in 
progress (hands-off inspections). Visitors can not  operate any equipment or 
supervise / oversee any work activity. 

5.5..1 Visitors who have been trained per section 5.1 shall be orientated t o  
the hazards o f  t he  site and the control measuies through: 

0 
0 

Briefing on  this PSHSP (see section 3.9) 
Shall contact t h e  site supervisor for briefing on the current site 
activities and the  associated hazards. 

R E V .  0 RSO: March 29. 1994 
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-.. 5.5 VISITORS (Continued) 

\ 
5.5.2 Visitors entering construction / work areas, radiologically control led 

areas and fixed contamination areas, but not  entering any 
contamination area or exclusion zones shall obtain the fo l lowing prior 
to entry into the work area: 

0 
0 

0 

0 

Briefing on this PSHSP (see section 3.9) 
Escort by a person w h o  has all the required training for the area t o  be 
toured 
Shall watch the general site orientation video 
Shall read and sign the visitor brochure 
Shall wear a Dosimeter badge as required 
Visitors who  need to enter the contamination area (or Radiation or 
Airborne Radioactivity Areas) must receive authorization f rom the 
Manager of Radiological Control. 
Visitors who  need to enter the exclusion zone must receive 
authorization from the RSO Health and Safety Officer. 
Visitors who  need to enter asbestos or lead regulated areas m u s t  
receive authorization from the Manager of Industrial Hygiene. 

5 .6 COMPETENT PERSON 

Subcontractors shall provide t o  the FERMCO Project Manager and the RSO Health 
81 Safety Manager, the names and documentation of all competent persons for 
work  requiring the competent person designation under OSHA 29CFR 1 9 1  0, 1 9 2 6  
and ESH- 1 - 1 0 0 0  SPR 2 -2  (Competent Person Designation). 

6.0 MEDICAL MONITORING AND SURVEILLANCE 

6.1 REQUIRED MEDICAL MONITORING 

In accordance with 29 CFR 1910.120, all personnel assigned t o  a FEMP project 
and performing tasks are required t o  participate in the FEMP medical monitor ing 
program. If examinations conducted by medical personnel other than FEMP 
personnel are planned, the subcontractor mus t  receive prior authorization 
f rom FEMP Medical Services concerning the necessary protocols and providers. 

. . . .  
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6.1 REQUIRED MEDICAL MONITORING (Continued) 

Medical surveillance exams will be conducted based upon the fol lowing frequency 
or as determined appropriate by FEMP Medical Services: 

0 Pre-assignment (baseline) 
0 Annual (wi th in one year of  previous physical) 
0 After incidents, potential exposures, or physician 

recommendation 
0 Exit (termination) 

All personnel who enter contamination or airborne radioactivity areas must 
participate in the bicassay program. The radiation surveillance must  be conducted 
according to the following frequency: 

0 Baseline (site work) 
0 Periodic, Once per month (Class 0 soluble uranium) - Bioassay 

Yearly - In Vivo 
0 Following an incident 
0 Upon an individual's request 
0 Exit (end of  project or termination) 

All individuals required to wear respiratory protection must be medically approved, 
trained and f i t  tested. FERMCO will conduct the medical review, the training, the 
respirator fit test and issue a respirator f i t  test card. 
authorization to  use respiratory protection f rom other organizations provided that 
documentation that meets FERMCO requirements is provided to  the respirator 
program administrator in advance. 

FERMCO will accept 

Personnel required to  perform asbestos work shall participate in a medical 
surveillance program as required by OSHA 29 CFR 1926.58. Documentation of 
this asbestos medical surveillance shall be provided to  FERMCO Medical Services 
prior t o  the start o f  asbestos removal activities. 

Personnel required to perform work with lead containing materials shall participate 
in a medical surveillance program as required by OSHA 29 CFR 1926.62. 
Documentation of this lead medical surveillance shall be provided t o  FERMCO 
Medical Services prior to the start o f  work. 

6.2 REQUIRED MEDICAL RECORDS 

:. .* 8 a The Medical Department shall maintain all medical records as required by FERfb4CO 
policy. 
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7.0 HAZARD CONTROL 

7.1 ENGINEERING CONTROLS 

When feasible, engineering controls will be used t o  control physical, chemical, and 
radiological hazards. Engineering controls isolate the worker from the hazard or 
remove the hazard f rom the work area. These controls are to  be designed into the 
project. 

Engineering controls which will be used during the work covered by this PSHSP 
include: 

a 

a 

a 

Containment o f  radiologically contaminated equipment 
HEPA filtered vacuum cleaners to remove loose contamination f rom 
building surfaces and work clothing 
HEPA filtered vacuum cleaners to  remove airborne particulates f rom 
point o f  dust generation 
Removal of paint/contamination f rom surfaces prior to 
flamehnechanical cut t ing of metal 

7.2 ADMINISTRATIVE CONTROLS 

The fol lowing administrative controls shall be used to  control physical, chemical, 
radiological hazards as appropriate: 

0 

0 FERMCO Work Permits 
a Standard Operating Procedures 
a 

This Project Specific Health and Safety Plan 
FERMCO ESH-1-1000 - FERMCO Comprehensive Environmental 
Occupational Safety and Health Manual 

Lead Abatement Wri t ten Compliance Program 
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7.3 PERSONAL PROTECTIVE EQUIPMENT 

The level of  protective equipment (PPE) to  be worn by field personnel involved with 
task activities will be defined on  an activity basis and will be posted in the work 
area on  a FERMCO Work Permit Form. The selection of PPE shall be based on  the 
potential hazards posed by each individual while performing routine long-term tasks 
or groups of short-term tasks, and will be area specific. All workers within the 
UNH project area shall ensure that PPE is worn correctly and maintained properly 
as per this PSHSP. "Anti-contamination" or "anti-C" clothing is considered a form 
of PPE and the term is explicit in its intent for preventing personal contamination 
events from direct body contact with UNH (or other radioactive and/or hazardous 
materials). For all practical purposes, these terms should be considered 
interchangeable. 

The RSO Health and Safety Officer and Technical Field Support Personnel shall 
perform work area inspections- to  determine if  the PPE is being worn correctly and 
being properly maintained. Should PPE be found to be incorrectly worn, or 
improperly maintained, the worker will be informed, the problem corrected and 
RSO Management informed of the deficiency. The deficiency will be discussed 
with all employees at regularly scheduled safety meetings. Should the situation or 
condition continue, then disciplinary actions will be utilized. 

FERMCO ES&H field personnel (technicians) are given the authority to upgrade PPE 
at  the job by either amending or issuing a new FERMCO Work Permit (with new 
Radiological Work Permit attached). The ES&H field personnel do not have the 
authority to  downgrade PPE requirements without the permission of the HSO, 
Radiological Engineering and Industrial Hygiene. The FERMCO Work Permit will be 
used to  document all changes in PPE requirements that do not  agree with the 
preliminary requirements set forth in this PSHSP. The preliminary requirements 
given here are based on  health and safety assessments of proposed work areas 
and o n  the anticipated work activities that will be performed in each of those 
areas. 

All persons engaged in burning/welding/flame activities or persons assisting those 
doing the work shall wear clothing with fire retardant characteristics as the outer 
layer o f  protection, When only one layer of protection is required, this outer layer 
is all that is required, with exceptions being protection t o  hands and feet. 

If Industrial Hygiene and Radiological Control requirements differ, the more 
restrictive will apply. 

. .  
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- 7 . 3  PERSONPL PROTECTIVE EQUIPMENT (Continued) 

7.3.1 PPE Required For: 

0 Site Mobilization Work - Outdoor Areas of Plants 2/3 & 8 Only 

e Disassembly/Dismantling of Previously Existing, Outdoor, Flushed and 
Rinsed, Process Piping and/or Associated Systems. 

ITEM REQUIRED JUSTIFICATION 

Hard Hat Yes Minimum Requirement 

Process coveralls 
underwear, socks 

Yes Minimum Requirement 
(furnished by FERMCO) 

Safety Glasses whigid side Yes Minimum Requirement 
shields complying with 
ANSI 2-87.1 

Steel Toed Safety Shoes Yes Minimum Requirement 
(furnished by FERMCO) 

Latex rubber shoe covers Yes Minimum Requirement 
(furnished by FERMCO) 

Laboratory Coat Yes Minimum Requirement for 
entering Contamination Areas. 

Cotton glove liners (optional) No (Yes) Minimum Requirement for 
entering Contamination Areas. 

Vinyl or latex surgical gloves Yes Minimum Requirement for 
entering Contamination Areas. 

Tyvek, Mar Mac, or cloth 

Boot Covers are anticipated 

Yes Job Specific Requirement - only 
when dry working conditions * Anti-C coveralls, Hood, 

Water resistant No (Yes) Required for wet or damp 
Anti-contamination 
Coveralls, Hood, Boot Covers 

conditions while working in a 
contaminatim area 

R E V .  0 RSO: March 29. 1994 
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7.3 PERSONAL PROTECTIVE EQUIPMENT (Continued) 

Chemical Resistant No(Yes) Required when FERMCO Work 
Anti-Contamination Permit requires chemical 
Coveralls, Hood, Boot Covers protective clothing 

Full-Face APR w/magenta No(Yes) Task specific, as specified by 
Cartridges FERMCO ES&H 

Hearing Protection No(Yes) Requited when 8 5  DBA 8-hr 
T W A  may be exceeded 

Leather Palm Gloves No(Yes) Required when handling sharp- 
edged objects for physical hand 
protection 

Cool (Ice) vest  No(Yes) Required when heat stress 
control measures are necessary 

Chemical Resistant No(yes) Glove type will be determined 
Outer Gloves based on MSDS requirements 

Safety goggles No(Yes) As needed to prevent contact  
with splash or flying particles - 
.when full face APR not  used 

7.3.2 PPE Required For: 

0 Flame Cutt ing Of Steel And  Structural Steel Demolition (Indoor and 
Outdoor Locations where UNH is present or stored) 

0 Work  which involves disassembly o f  existing pumps, transfer lines, 
valve assemblies, or flanged joints wh ich  has the potential to contain 
UN solutions. 

0 Work which involves disassembly of existing pumps, transfer lines, 
valve assemblies, or flanged joints which has the potential t o  contain 
unknown materials or unknown concentrations o f  materials 

0 Decontamination activities 

REV. 0 RSO: March 29. 1994 
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7 . 3  ‘ PERSONAL PROTECIVE EQUIPMENT (Continued) 

0 Tank rinsing, cleaning, sampling, or any other activity where there is a 
high potential for splashing. These activities will require a Radiological 
Control evaluation (case-by-case) to specify additional PPE 
requirements, a s  is necessary. 

ITEM REQUIRED JUSTIFICATION 

Hard Hat Yes Minimum Requirement 

Process coveralls 
underwear, socks 

Yes Minimum Requirement 
(furnished by FERMCO) 

Safety Glasses whigid Yes Minimum Requirement 
shields complying with 
ANSI 2-87.1 

Steel Toed Safety Shoes 

Latex rubber shoe covers 

Yes 

Yes 

Minimum Requirement 
(furnished by FERMCO) 

Minimum Requirement 
(furnished by FERMCO) 

Cotton inner gloves and Yes Minimum Requirement 
latex or vinyl surgical gloves 

Flame Retardant Coveralls No(Yes) Required for persons engaged in 
(worn a s  outer layer of burning/welding/flame activities 
protection) or persons assisting those 

doing the work (furnished by 
FERMCO). If wet conditions 
are not anticipated, this  outer 
layer of coverall is all that  is 
required. 

Chemical Resistant (Saranex) Yes 
Anti-Contamination 
Coveralls, Hood, 

REV. 0 RSO: March 29. 1994 
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Required for wet or dam,p 
conditions while working in a 
Contamination Area or when 
FERMCO Work Permit requires 
chemical protective clothing 
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7 . 3  PERSONAL PROTECTIVE EQUIPMENT (Continued) 

NOTE: Duo-Flo Full-Face Airline (equipped with air purifying fi l ter) are to  be 
used in Digestion, Extraction, and Hot Raffinate areas. When asbestos and 
potential airborne radioactivity are the only hazards present, the Duo-Flow 
can be used in negative pressure mode. This allows freedom o f  mot ion and 
decreases industrial safety hazards to  the wearer. FERMCO Work Permits 
and this PSHSP (above) will specify the requirements for going o n  air - in the 
areas mentioned above. 

Supplied Air Respirator No(Yes) Required when flame cutting 
painted surfaces 

Note: For welding or burning o n  confirmed or suspected lead painted 
surfaces, OSHA lead in construction standard requirements apply. These 
require either removal of  a 6 inch strip of paint prior t o  we1ding;burning and 
using air-purifying respirators, or else using pressure demand air-supplied 
respirators. 

Hearing Protection No(Yes) Required when 85 DBA 8-hr 
TWA may be exceeded 

Cool (Ice) vest No(Yes) Required when heat stress 
control measures are necessary 

7.3.3 PPE Required For: 

0 Waste container loading 

0 Installation o f  n e w  piping and associated heat trace, insulation, and 
cladding (indoor areas of Plants 2/3 and 8) .  

0 Concrete Demolit ion Work - indoor areas 

ITEM REQUIRED JUSTIFICATION 

Hard Hat  Yes Minimum Requirement 

Process coveralls 
underwear, socks 

Yes Minimum Requirement 
(furnished by FERMCO) 

Safety Glasses whigid Yes Minimum Requirement, 
shields complying 
w /ANSI  2-87.1 face APR w o m  

no t  required when  .full 

REV: 0 RSO: March 29. 1994 a 30 

000093 



* <  \ ' 5  * .'<. 6.1 q! r,, 
7.3 PERSONAL PROTECTIVE EQUIPMENT (Continued) 

Steel Toed Safety Shoes Yes Minimum Requirement 
(furnished by FERMCO) 

Latex rubber shoe covers Yes Minimum Requirement 
(furnished by FERMCO) 

Cotton inner gloves and Yes Minimum Requirement 
latex or vinyl surgical gloves 

Anti-Contamination Coveralls Yes Minimum Requirement - dry 
Hood, Boot Covers (cloth or 
disposable type) 

conditions only 

Water resistant Anti- No(Yes) Required for wet  or damp 
Contamination Coveralls, conditions 
Hood, Boot Covers 

Anti-contamination Coveralls, No(Yes) Required or when specified 
Chemical resistant on FERMCO Work Permit 

Full-Face APR with Yes Minimum Requirement 
magenta cartridges 

Supplied Air Respirator No(Yes) For work around tops of 

Refer to FERMCO Work 

which are open to  the work 
environment, that currently in 
use for UNH or nitric acid 
storage. This is for protection 
against NO, and HN03 which 
have no approved cartridges. 

NOTE: Duo-Flo Full-Face Airline (equipped with air purifying filter) are to  be 
used in Digestion, Extraction, and Hot Raffinate areas. When asbestos and 
potential airborne radioactivity are the only hazards present, the Duo-Flow 

. can be  used in negative pressure mode. This allows freedom of  motion and 
decreases industrial safety hazards to  the wearer. FERMCO Work Permits 
and this PSHSP (above) will specify the requirements for going on air - in the 
areas mentioned above. 
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7.3 PERSONAL PROTECTIVE EQUIPMENT (Continued) 5904  2 
Hearing Protection 

Leather Palm Gloves 

Cool (Ice) vest 

No(Yes) Required during concrete 
cutting/breaking or whenever 
8 5  DBA 8-hr T W A  may be 
exceeded 

No(Yes) Required when  handling sharp- 
edged objects for  physical hand 
protection 

No(Yes) Required when  heat stress 
control measures are necessary 

7.3.4 PPE Required For: 

0 installation o f  n e w  piping and associated heat trace, insulation, and 
cladding (outdoor areas of Plants 2/3 and 8). 

0 Concrete Demolit ion Work (outdoor areas of Plants 2/3 and 8 )  

ITEM REQUIRED JUSTIFICATION 

Hard Hat  Yes Minimum Requirement 

Process coveralls 
underwear, socks 

Yes Minimum Requirement 
(furnished by FERMCO) 

Safety Glasses w/rigid side Yes Minimum Requirement, 
shields complying 
w/ANSI 2-87.1 face APR w o r n  

Steel Toed Safety Shoes Yes Minimum Requirement 

not required w h e n  full 

(furnished by FERMCO) 

Latex rubber shoe covers Yes Minimum Requirement 
(furnished by FERMCO) 

Cot ton inner gloves and Yes Minimum Requirement 
latex or vinyl surgical gloves 
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.b 9.8 ?PERSONAL PROTECTIVE EQUIPMENT (Continued) 

Anti-Contamination Coveralls Yes 
Hood, Boot Covers (cloth, or 
disposable type, ie. Mar-Mac 
or Tyve k)  

Minimum Requirement - dry 0 
conditions only 

Water resistant Anti- No(Yes) Required for wet or damp 
Contamination Coveralls, conditions 
Hood, Boot Covers 

Anti-contamination Coveralls, No(Yes) Required when specified on 
Chemical resistant Saranex FERMCO Work Permit 

Full-Face APR with Yes Minimum Requirement 
magenta cartridges Refer to FERMCO Work Permit 

Hearing Protection No(Yes) Required during concrete 
cutting/breaking or whenever 
85 DBA 8-hr TWA may be 
exceeded 

Leather Palm Gloves No(Yes) Required when handling sharp- 
edg.ed objects for physical han 

protection 0 
Cool (Ice) vest 

Safety goggles 

No(Yes) Required when heat stress 
control measures are necessary 

No(Yes) As needed to prevent contact 
with splash or flying particles 
when full face APR not used. 

8.0 REQUIRED MONITORING AND ACTION LEVELS 

FEMP policy is t o  maintain exposures t o  radiation and chemical vapors and gases 
As Low As Reasonably Achievable (ALARA). To comply with this policy, air and 
surface sampling shall be conducted. The type of  monitoring, monitoring 
equipment, and frequency of monitoring is specified in this PSHSP, by FERMCO 
ES&H and by the RSO Health and Safety Officer. 
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8.0 REQUIRED MONITORING AND ACTION LEVELS (Continued) 

Measurements of radioactive contamination and airborne radioactivity levels will be 
performed to  assign the proper protective equipment. Pre-evaluation of the 
process activities and tasks involved, and the required levels of PPE for these 
activities is provided in the section on PPE. Dose-rates will be measured to assign 
RWP stay-times. Radiological coverage, and resulting measurements will be 
performed by Radiological Safety Technicians, and will be evaluated by 
Radiological Engineering to ensure proper level of area and personal protection 
requirements are maintained. 

8.1 AIR MONITORING 

General: 

Air monitoring will be conducted as appropriate to determine level of protection 
required for tasks in the work area and to ensure compliance with the regulatory 
limits and FERMCO action levels. 

Air sampling determines the amount of contaminant in the air. When the 
concentration of a contaminant reaches a predetermined level (Action level) 
workers shall leave the area and changes in PPE or operations will be implemented. 
Action levels will be established based on the chemical and radiological 
concentration of the materials worked with and the activities being conducted. All 
action levels shall be in accordance with regulatory standards. FERMCO Industrial 
Hygiene and Radiological Control Technicians will provide monitoring support for all 
activities as required by this PSHSP. 

The type and frequency of sampling will be based on the location of the work 
zone, the task being conducted, and the materials being worked with. 

During the performance of  the tasks, personal air sampling may be conducted. 
Workers will occasionally be required to  wear personal air samplers t o  monitor their 
exposure t o  airborne contaminants. This is done to  verify proper selection of PPE 
and compliance with current regulatory standards. 

Perimeter air monitoring equipment will be set up outside of work zones to monitor 
ambient concentration of  contaminants in the air. The type and frequency of 
sampling will be based on  the location of the work zone, the task being conducted 
and the materials being worked with. 

.: Table 2 lists project tasks / operations and general air monitoring requirerrmt:;. 
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8.1 AIR MONITORING (Continued) 

8.1.1 Asbestos Monitoring: 

Asbestos breathing zone and general area monitoring will be conducted by 
Industrial Hygiene within the Exclusion Zone of the Refinery during the 
period of  blending and solution transfer being done in this area for this 
project. 

Where process work is to be done in other areas having asbestos-containing 
siding panels, fixtures, etc.; where such materials are discovered to  be 
damaged or broken in the work area, monitoring for airborne asbestos fibers 
will be conducted. 

Where maintenance work is done on transite or asbestos insulated pipelines, 
Industrial Hygiene will perform breathing zone asbestos sampling, which is 
part of issuing the Asbestos Work Permit. 

8.1 . 2  Dicalite Monitoring: 

Airborne Dicalite dust will be monitored by Industrial Hygiene using a MIE 
RAM-1 forward light scattering dust photometer where this hazard could be 
encountered during construction activities. 

8.1.3 Calcium Hydroxide Monitoring: 

Airborne Calcium Hydroxide dust will be monitored by Industrial Hygiene 
during bag dumping operations using a MIE RAM-1 forward light scattering 
dust photometer, where this hazard could be encountered during 
construction activities. 

8.1.4 Nitric Acid Monitoring: 

Nitric acid will be monitored by Industrial Hygiene in indoor areas where 
nitric acid/UN solutions will be heated t o  100°F-120OF. Monitoring will be 
performed using short-term Draeger tubes t o  ensure the level of respiratory 
protection is sufficient for the concentration of nitric acid measured. 
Additional 8-hour TWA samples may be collected using silica gel tubes. 

The nitric acid/UN solution will not  be heated during the construction 
activity. 

REV. 0 RSO: March 29. 1994 
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8.1 AIR MONITORING (Continued) 

8.1 .5 Nitrogen Dioxide Monitoring: 

Nitrogen dioxide will be monitored by Industrial Hygiene at indoor areas 
where nitric acid/UN solutions will be heated to 1 OOOF-150OF. Monitoring 
will be performed using short-term Draeger tubes, Draeger or Metrosonics 
instruments, or alarming MDA Single Point Monitors with dataloggers. 
Additional 8-hour TWA samples may be collected using silica gel tubes. The 
nitric acid/UN solution will not  be heated during the construction activities. 

Nitrogen dioxide will continuously be monitored by industrial Hygiene during 
any activity where workers may come into contact with UNH solutions. 
Several methods are available to  perform real-time monitoring for nitrogen 
dioxide: 

4 

0 Draeger colorimetric detector tubes may be used to  give a color 
change which indicates the presence of nitrogen dioxide. Drager 
tubes may be used for personnel and general area air monitoring. 

0 The MDA single point monitor is an  automated sampling device which 
uses a color change on an indicating tape to measure the 
concentration of nitrogen dioxide present. The MDA may be used for 
general area air monitoring and has as alarm which can be set a t  0.5 
ppm to  indicate when supplied air respiratory protection is necessary. 

Metrosonics or Drager real-time personal monitors will be worn by 
workers when UNH work is in progress. The alarm on these personal 
monitors will be set at 15 ppm to  indicate when concentrations of 
nitrogen dioxide begin to approach one-half of  IDLH levels and a 
pressure-demand respirator equipped with an emergency escape bottle 
will be necessary. 

8.1.6 Soluble Uranium Monitoring: 

Soluble uranium will be monitored by Industrial Hygiene at specific tasks as 
noted in the Task Analysis table (Section 4.4). Breathing zone PVC filter 
samples will be analyzed by OSHA Method 170 or equivalent. Likewise, the 
bioassay requirements listed above apply for soluble uranium will be used to  
assess potential internal radiation dose to  each individual. 
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f 8.1 AIR MONITORING (Continued) 
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8.1.7 Airborne Radioactivity Monitoring 

Personal Air Sampling for airborne radioactivity will be emphasized for 
monitoring personnel per the guidelines listed below. Personal air sampling 
shall be conducted whenever the FERMCO Work Permit specifies personal 
respiratory protection be worn, or when personnel are expected to perform 
any of the following activities: 

0 the opening or breaching of a closed system containing radioactive 
materials 

0 drum sampling, filling, dumping, or crushing 

0 miscellaneous waste material compaction, crushing, or shredding 

0 decontamination and/or demolition activities 

0 burning, welding, or weld cutting on contaminated surfaces which 
contain levels greater than either of the values (removable or total) 
specified in Table 2-2 of DOE Radiological Control Manual. 

Twenty-f ive percent of  the individuals present in those areas where the 
above work activities are being performed will be equipped with a PAS 
sampling device. 

General Area (GA) and high volume "grab" samples will be collected at  
select locations along the UNH project area to supplement the collected PAS 
air data and monitor ambient and work area airborne concentrations. 
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8.2 RADIOLOGICAL MONITORING 

8.2.1 Radioactive Materials Contamination 

Radiological Control Technicians (RCT) will perform routine contamination 
surveys of the affected work areas to confirm the effectiveness of 
contamination control practices and to ensure proper area posting. 

8.2.2 Radiation 

The RCT will perform radiation surveys of the work area and determine 
maximum allowable stay times for the workers to  remain in the affected 
project areas. This information will be documented and posted on the 
Radiation Work Permit (RWP). Routine radiation surveys will also be 
performed to  ensure proper area posting and compliance with ALARA 
principles. 

8.2.3 Contamination Monitoring 

Prior to  the issuance of the FERMCO Work Permit (and attached RWP), 
Contamination surveys will be performed to evaluate radiological conditions 
in the affected work areas. Based on the radiological conditions of the work 

the FERMCO Work Permit. Direct reading instruments for total 
contamination are utilized a s  well a s  smear techniques for detecting 
removable contamination. 

area(s),  protective clothing and respiratory requirements will be specified 

In addition, RCTs perform routine monitoring of the work area and of newly 
exposed soils, material, and surfaces to ensure radiological conditions have 
not changed and present controls are adequate. The frequency of surveys in 
the individual work areas will depend on the degree of hazard a s  determined 
by Radiological Control. If contamination (above acceptable limits) is found 
and the controls are deemed inadequate, the RCT will issue a verbal s top 
work order and notify the Manager of Radiological Control (or his designee). 
Work shall not resume until proper controls are in place. 

Personnel shall exit radiologically controlled work areas through established 
control points after performing a whole-body contamination survey. These 
control points are established by Radiological Control. Contact a 
Radiological Control Technician if  personal contamination levels exceed. the 
alarm settings on a Personal Contamination Monitor (PCM) or on other type 
of monitoring devize if 8 P’3M is not available a t  t h e  designated control 
point. Do not ieaye the area until reieased by Radiological Control. 
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8.2 RADIOLOGICAL MONITORING (Continued) 

All materials and equipment shall be monitored by a RCT. See section 10 
for Site Decontamination Requirements. 

8.2 .4  Airborne Radioactivity Monitoring 

Routine area and personal air monitoring is performed by RCTs, and areas 
are posted for airborne concentrations per the requirements of this PSHSP 
and the Radiological Protection Requirements (RPRs) in ESH-1- 1000. 
Additional air monitoring requirements may be specified on t h e  Radiological 
Work Permit, a s  determined by Radiological Control. 

8.2.5 Radiological Work Permits 

Radiological "work" includes any physical disturbance (ie. movement of 
drums, excavation, weldingiburning, etc.) ,  or the act of touching, kneeling, 
or sitting, all of which creates a potential for direct contact with radioactive 
surface contamination, or creates a potential for radiation exposure from 
radioactive materials. An RWP will also be required for general "hands off" 
entries into posted Contamination Areas and with minimum requirements for 
entry specified on posted FERMCO Work Permit. 

A RWP is required for each individual work activity, which includes "hands- 
off" inspections and observation a s  mentioned above. The RWP will serve 
a s  an addendum to a posted FERMCO Work Permit and will be written to  be 
specific to  a work area and/or work activities Performed in the work area. 
The RWP is an administrative mechanism used to  establish radiological 
controls, document radiological conditions, and to communicate special 
radiological work requirements for each work activity. All PPE requirements 
for radiological work will be specified on the FERMCO Work Permit. 

The function of an RWP is: 

0 
0 
0 
0 
0 

to  limit exposure to  workers 
to  prevent the spread of contamination 
to provide for augmented monitoring and surveillance 
to inform workers of radiological conditions and entry requirements 
to provide a mechanism for relating worker exposure to individual 
work activities 

"Special" RWP (SRWPL shall be used to controi non-routine operations or in 
work areas with changing radiologicz! conditio!is. SRWPs are used to 
control jobs of short duration. 

44 . . - .  I' . .  
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8.2 RADIOLOGICAL MONITORING (Continued) 

"General" RWP (GRWPsl may be used to  control routine or repetitive 
activities, such as tours and inspections. GRWPs shall not  be approved for 
periods of  longer than 1 year. 

Specification of simple (e.g., shoe covers and gloves) to complex (e.g., t w o  
layers of protective clothing and respiratory protection) PPE will be based on 
specific contaminations, their contamination levels, and on the scope of 
work to  be performed. 

8.2.6 Dosimetry 

Al l  employees working in radiologically controlled areas are required to 
comply with the following: 

e 

e 
e 
e Annual In-Vivo count 

. e  

Urinalysis and In-Vivo monitoring upon arriving on  site initially and 
upon exit or termination 
Wear a TLD while in Controlled Areas, as specified by Dosimetry 
Participate in the routine urinalysis program as specified by Dosimetry 

Other nonroutine monitoring as specified 

For activities associated with the UNH project, Dosimetry is requiring 
monthly urine sample collection from each 'worker. The increased sample 
collection frequency for this project is based on the potential for internal 
exposure t o  Class D soluble uranium. The requirements are as follows: 

e Urine samples will be required prior t o  the start of  the project, weekly, 
and at the end of the project for 
samples are to  be labelled as "50 (Special)". 

identified field personnel. These 

0 All participants will submit a final "completion of  campaign" urine 
sample after the project is finished. 

0 Incident initial (end of shift) and post (start of next shift) urine 
samples will be required o n  occurrence of any incident. 

0 If  any confirmed positive results occur, a 24-hour~ follow-up sample 
will be initiated by Dosimetry for the affected individual. 
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8.2 RADIOLOGICAL MONITORING (Continued) 

Any circumstance which could have resulted in an intake o f  radioactive 
materials by  inhalation, ingestion, or absorption shall be immediately 
reported t o  a supervisor. The supervisor shall immediately report the 
circumstance of possible radioactive materials intake t o  ES&H Radiological 
Control Department for evaluation. When the suspect isotope is uranium, 
the involved employee(s) shall report t o  the Urine Sampling Station at  the 
end o f  their respective shift t o  complete an Incident Investigation Report 
(IIR, f o rm FMPC-ES&H-1458), and submit and incident urine sample. The 
involved employee(s) shall also report t o  the Urine Sampling Station at the 
start o f  their next  shif t  t o  submit a fol low-up urine sample. When the 
suspect ipotdpe is other than uranium the involved employee(s) shall report 
t o  the .Dosimetry Section o f  the Radiological Control Department for further 
determination of actions. 

Any situation which could have resulted in the inhalation, ingestion, or 
absorption of  a hazardous material shall immediately be reported t o  a 
Supervisor or t o  the Assistant Emergency Duty Officer (AEDO), who will 
immediately report the circumstances t o  Medical and Industrial Hygiene. 
The involved personnel shall be directed b y  the Supervisor or AEDO as t o  
when  and where t o  report for medical evaluation, completion o f  an Incident 
Investigation Report (IIR) (Form No. FMPC-ES&H-1458), and submission o f  
bioassay samples (e.g. blood, urine). 

8.3 INSTRUMENTATION 

8.3.1 Industrial Hygiene 

8.3.1.1 MetrosonicdDrager Personal Real-Time Monitor 

Personal air sampling for nitrogen dioxide will be conducted as determined 
by Section 8.1 o f  this PSHSP, FEMP w o r k  permits, the RSO HSO, 
employees, or  IH representative. The Metrosonics/Drager Personal Real- 
Time Moni tor  has an alarm mode which will be used t o  ensure the proper 
level o f  respiratory protection is w o r n  during work covered by this PSHSP. 

Instrument: Drager 1 90 Nitrogen Dioxide Monitor/Data Logger 
or Metrosonics PM-7700 Toxic Gas Monitor 

Hazard Measured: Nitrogen dioxide 
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_- - 8.3 INSTRUMENTATION (Continued) 

Detection Method: Chemical sensor which reacts with nitrogen 
dioxide to indicate concentration of gas present in 
air. 

Application: Detects concentration of gas in ppm and alarms 
when concentrations exceed preset level. 

General care: Recharge or replace battery. Regularly clean and 
maintain .the instrument and accessories. 

, 
' I ,. 

0 ' b  Calibration: Daily 

8.3.1.2 MDA Single Point Monitor 

* 

Air sampling for nitrogen dioxide will be conducted as determined by Section 
8.1 of this PSHSP, FEMP work permits, the RSO HSO, employees, o r  IH 
representative. The MDA Single Point Monitor will be used t o  determine 
when supplied air respiratory protection is to be worn during work covered 
by  this PSHSP. 

Instrument: MDA Single Point Monitor 

Hazard Measured: Nitrogen dioxide . 
f 

Detection Met  hod : Chemcassete detection system 

Application: Detects concentration of gas in pprn and alarms 
when concentrations exceed preset level. 

General care: Regularly clean and maintain the instrument and 
accessories. 

Calibration: At initial start-up of instrument and every fourteen 
days during continuous use. 

REV. 0 RSO: March 29. 1994 
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8.3 INSTRUMENTATION (Continued) 

8.3.1.3 Oxy g en/Com bust i b le G a s/Toxic Substance Monitor 

Air sampling for combustible gases and oxygen deficient atmospheres will be 
conducted as determined by Section 8.0 of  this PSHSP, FEMP work permits, 
the RSO HSM, employees or IH representative. The air sampling instrument 
to be used will be a CGM Multi-gas monitor.* 

Instrument: CGM Multi-gas Monitor or equivalent 

Hazard Measured: Combustible gases, % oxygen, CO, and H,S 

Application: Detects ?6 LEL, YO oxygen, toxic gases in ppm 

General care: Recharge or replace battery. Regularly clean and 
maintain the instrument and accessories. 

Calibration: Daily 

Other industrial hygiene monitoring instruments may be used as 
determined t o  be appropriate. 

8.3.1.4 Drager Tubes 

Air sampling for nitric acid and nitrogen dioxide gases and vapors will be 
conducted as determined by Section 8.0 of this PSHSP, FEMP work permits, 
the RSO HSM, supervisor or IH representative. Direct reading Drager tubes 
will be used. 

Instrument: Direct reading Drager tubes 

Hazard Measured: Various inorganic and organic gases and vapors 

Detection Method: Color change in detection tube determines 
presence of chemical 

General Care: Detection tubes are to  be stored in cool dry area 

Calibration: Pumps used t o  draw air through detector tubes are 
t o  calibrated annually 

Other industrial hygiene monitoring icstruments :nay be .used as 
determined t o  be appropriate. 
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_. 8.3 INSTRUMENTATION (Continued) 

8.3.1.5 Aerosols 

Air sampling for aerosols will be conducted as determined by Section 8.0 of 
this PSHSP, FEMP work permits, the RSO HSM, supervisor, employee or IH 
representative. The air sampling instrument to be used will be a MIE RAM-1 
Rea I-Time Aero so I Monitor 

Instrument: MIE RAM-1 Real-Time Aerosol Monitor 

Hazard Measured: Aerosols 

Detection Method: Light diffraction 

General Care: Recharge or replace battery. Regularly clean and 
maintain the instrument and accessories 

Calibration: Before and after each use 

Other industrial hygiene monitoring instruments may be used as 
determined to be appropriate. 

8.3.1.6 Fibrous Aerosol Monitor 

Air sampling for airborne fibers will be conducted as determined by Section 
8.0 of this PSHSP, FEMP Work Permits, the RSO HSM, supervisor or 1H 
representative. The air sampling instrument to  be used will be a MIE FM- 
7400  Real-Time Fiber Monitor. 

Instrument: MIE FM-7400 Real-Time Fiber Monitor 

Hazard Measured: Airborne fibers (asbestos) 

Detection Method: Light diffraction 

General Care: 

Calibration: 

. .  
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Regularly clean and maintain the instrument and 
accessories 

Perform system self-diagnostic check before each 
use 
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8.3 INSTRUMENTATION (Continued) 

5904  * 

8.3.1.7 Airborne Particulates 

Air samples will be taken by  FERMCO Industrial Hygiene personnel in the 
area where work will be performed. Particulate contaminants which may be 
sampled to include asbestos, silica dust, nuisance dust, uranium, and 
inorganic lead. 

Instrument: Air Sampler 

Hazard Measured: Collects airborne particulate for laboratory 
measurement 

Application: Detects concentrations of specific airborne 
particulate contaminants 

Detection Method: Dependent on  contaminant of  concern 

General Care: Recharge battery 

Calibration: Before and after each use 

8.3.1.8 Noise Monitor 

Noise monitoring will be conducted as determined by this PSHSP, FEMP 
work permit, the RSO HSM, employee or FERMCO Industrial Hygiene 
representative. Direct reading Metrosonic noise dosimeters will be used. 

Instrument: Metrosonic noise dosimeter 

Hazard Measured: Noise level 

General Care: Recharge or replace battery 

Calibration: Before and after use 

0 Other industrial hygiene monitoring instruments may be used as 
determined t o  be appropriate. 

8.3.2 Radioactive Monitoring Instrumentation 
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8 : 3.) tFNSTR U M E N TAT1 0 N ( Con tin u ed ) fy.y 

8.3.2.1 Airborne Radioactivity 

Air samples will be taken by the FEMP Radiological Control personnel in the 
general area where work will be performed, as required by the RCT. 

Instrument: Air Sampler (utilizing PAS, GA, and High Volume 
Grab sampling methods) 

Hazard Measured: Collects airborne particulate for laboratory 
measurement 

Application: Measure of air activity when surface contamination 
is prese'nt and where the potential exist for an 
increase in airborne radioactivity 

Detection Method: Low background proportional counter 

General Care: Daily inspection 

Calibration: Six months, low background proportional counter 
calibrated monthlv 

8.3.2.2 Radioactive Surface Contamination 

Radioactive surface contamination will be identified by FEMP Radiation 
Control personnel as they perform the survey for the required radiation work 
permits. All work area surfaces will be surveyed routinely for contamination, 
and will be surveyed to  evaluate pre-work levels. These survey results will 
be documented and posted on  the work area RWP. 

Instrument: 

Hazard Measured: 

Application: 

Detection Method: 

Alpha Scintillators and Geiger-Muller pancake 
detectors (fixed plus removable contamination, 
field counting of swipes for removable when 
appropriate). Swipe samples will also be collected. 

Alpha, Beta, and Gamma radiation 

Monitors surfaces for radioactive contamination 

Alpha Scintillation and gas ionization field Tomble 
instruments. Gas proportional Icw hac!*$ :md 
counter for anal*,isis of swipe samples. 

00011.6 
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8.3 INSTRUMENTATION (Continued) 5904 ,i 
General Care: Daily source and battery check 

Calibration: Six months 

8.3.2.3 Radiation Dose Rates 

Beta and gamma radiation levels in the workplace will be monitored by FEMP 
Radiation Control personnel. These measurements will be recorded on 
Radiation Work Permits (which will be posted in the work area) and on 
routine surveys which will be maintained the Radiological Control 
department. 

Instrument: Tissue equivalent ionization chamber (RO-3C) 

Hazard Measured: Beta and Gamma radiation 

Application: Monitors radiation dose rates to skin and whole- 
body. 

Detection Method: Ionization in air filled chamber 

General Care: Daily source and battery check 

Calibration: Six months 

Refer t o  Section 8.2.6 Dosimetry methods used. 

9.0 HANDLING DRUMS AND CONTAINERS 

9.1 INSPECTION 

Unknown or damaged drums shall be inspected according t o  FERMCO procedures. 

9.2 STORAGE 

Storage o f  drums shall be done in accordance with FERMCO procedures. 

9.3 TRANSPORTATION 

All l i f t ing and mc,vement of drums shall be mechanically assisted (fork truck, drum 
dolly, trrjisi, etc.;. The workers that use the drum moving equipment shall be 
trained in tne operatior: of ?he equipment. 

... . . . .  . . .:; .> . : 
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9;4 9 MONITORING 

Prior to  moving filled drumskontainers from an area, drumskontainers shall be 
surveyed b.! Radiological Control. I 

Whenever filled drumskontainers are required to be opened, a FERMCO Work 
Permit and RWP is required. The Work Permit/RWP will specify the monitoring 
requirements. 

9.5 LABELING 

All containers of hazardous materials shall be labeled according to SPR 5-6 and the 
FEMP drum labeling requirements. A s  a minimum, the name of  the contents and 
it's hazard shall be clearly labeled on the container. 

10.0 DECONTAMINATION 

10.1 SITE DECONTAMINATION REQUIREMENTS 

Contamination should be avoided where possible by making minimum contact with 
the contaminant. All instances of personnel radiological contamination and 
chemical contamination shall be reported to Radiological Control, Industrial 
Hygiene, RSO Health and Safety Officer, and the Assistant Emergency Duty 
Officer. 

Area decontamination of radiological and some chemical contaminants should be 
done with a combination of HEPA filtered vacuum units,  wet wiping techniques, 
approved detergents or soaps,  and by the use of sealants or fixatives when 
immediate decontamination is not feasible or practical. 

Engineering controls should be developed to reduce the level and types of 
anti-contamination clothing which are required initially for mobilization, demolition, 
and excavation activities. These controls will be designed and implemented a s  is 
practical. 

Examples: 

0 Eliminate or reduce radioactive surface contamination through line 
flushings and decontamination techniques 

0 Use solid barriers or covering to eliminate direct skin contact wherever 
practical . . .  

0 Remove lead based paint p'rior tcl flamehorch cutting of metal 

"i 1 T b q j i j  . ' ,'i .. 
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10.1 SITE DECONTAMINATION REQUIREMENTS (Continued) , 

Equipment for decontamination of  radiological or chemical hazards shall be kept 
available in the area surrounding the work area exclusion zone (or Contamination 
Reduction Zone). Upon leaving the work area exclusion zone, workers will be 
instructed by RCTs and/or IH h o w  to  frisk, in which containers to place disposable 
and launderable equipment, and what to do i f  personal radioactive contamination is 
detected. 

Personal contamination on the skin, or on the inner personai company-issued 
clothing shall require contact with a Radiological Control Technician (RCT) 
immediately. Detection of a count rate above backqround with a field portable 
monitoring instrument ("frisker") should alert personnel of possible contamination. 
The ambient background count rate is not to  exceed 300 counts per minute (CPM) 
in the location of the personnel monitoring. I f  background levels exceed 300 CPM, 
proceed to an area of lower background to perform the personal monitoring of the 
potentially contaminated individual. Surface contaminated skin or clothing is to  be 
limited to  1000 dpm/100 cm2. Ideal background levels in the monitoring area are 
less than 100 CPM. Incidents involving personnel contamination on the skin, 
"clean" company issued clothing, or personal clothing, shall be reported to the 
AEDO (Radio 202, F2)  as soon as is practical. Personnel contaminated through 
direct contact with UNH, process residues, or other agents, which cannot be 
removed by  the doffing of protective clothing, shall be decontaminated by 
Radiological Control Technicians in accordance with ES&H procedure SP-P-35-017, 
I' Pro c ed u r e for Person n e I De c o n t a m i n a ti on I' . 

Equipment must be monitored by a RCT prior to removal from a radiologically 
controlled area. Equipment found t o  be contaminated when exiting a controlled 
point will be taken t o  the FEMP Decontamination Facility for decontamination. 
Transport of  material to  decontamination will be done according to  SP-P-35-027, 
It Radio Io g i c a I Require men t s for the 0 n - Si t e Move men t of  Rad io ac t ive Mat e r i als . 
When personnel exit a lead regulated area, they shall wash their face and hands 
prior t o  breakdlunch, and shall shower at the end of their shift. 

Questions concerning chemical contamination should be directed to  the FERMCO 
Industrial Hygiene. 

In case of  body contact with an acid or caustic stream, nonperrneable (moisture 
resistant) PPE should be doffed with extreme caution t o  prevent cross 
contamination of  the skin when doff ing PPE. Contaminated inner clothing shall be 
removed and the affected body area shall be washed thorwgh ly  ( 1  5 minutes, 
minimum) in a safety shower or eye bubbler. Involved s;erscmrrel shah report 
immediately to  Medical Services or summon aid (phone 651 1,  fire alarm or radio 
202/303 or CONTROL) as needed. Notification shall also be made to  the 
appropriate supervisor as coon as possibie. 

p ; "? .: $') 5" j, , 
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_-- 10.1 SITE DECONTAMINATION REQUIREMENTS (Continued) 

Asbestos contaminated clothing is removed and placed in plastic bags labelled as 
asbestos contaminated. Respirators have their cartridges discarded with other 
la belled asbestos contaminated wastes. The respirator face pieces are bagged 
with asbestos labels so that the Laundry can identify them when washing them. 
For some asbestos jobs where potential for skin contact is high, a mandatory 
shower is specified at lunch and at the end-of-shift on the Asbestos Work Permit. 

11 .O HAZARD ASSESSMENT 

This section addresses the health and safety risks associated with this project. 
Potential risks to  workers may originate from the chemical, physical, radiological, 
biological and safety hazards present at the project site. Tasks to  be performed 
vary in their hazard level depending on the activity to  be performed. 
Chemical/Radionuclide Hazards: (Uranium is the radionuclide of  concern) 

Contaminant: Mode: ExDosure Limit(1): Action Level(2): 

Asbestos(3) Inhalation 0.2 f iberkc 0.1 f iberkc 

Magnesium Skin contact None 
Hydroxide 

None 

Calcium Inhalation/ 5 mg/m3 2.5 mg/m3 ( 8 )  
Hydroxide skin contact 

Uranium Inhalation/ 0.05 mgU/m3 (4) 0.025 mgU/m3 (UNH) 
skin contact 

Barium, Inhalation 0.5 mgBa/m3 0.025 mgBa/m3 (5) 
soluble 

Chromium + 6 Inhalation/ 0.05 mgCr/m3 (5) 
skin contact 

Dicalite Inhalation 0.069 mg/m3 0.03 mg/m3 (6) 

Nitric Acid Inhalation/ 2 ppm TWA 1 ppm acid 
skin contact 2 ppm STEL 

r /  

Nitrogen Inhalation 1 PPm 0.5 ppm (7) 
i io x id e (max.) 
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11 .O HAZARD ASSESSMENT (Continued) 

Notes: 

Limit is based on a daily 8-hr time weighted average (TWA) (5 Rem Annual 
Effective Dose Equivalent @ 2000 hrs/yr). 

Full face air purifying respirator is to  be worn with magenta filter cartridges 
(or other respiratory protection as designated by ES&H). 

No asbestos hazards are present outside the Digestion, Extraction, or Hot  
Raffinate ares unless insulated lines or transite panels are damaged or 
disturbed. 

Limit is OSHA limit for soluble uranium which is more restrictive than 
radiological limit for class D material (Ref: letter, WEMCO:IRS&T(D):91-240). 

Barium and Chromium, by analysis, are present at a maximum of 217 and 
404 ppm (0.02 and 0.04%), respectively. Uranium is present at 0.3 to 
32%. Since chromium and uranium exposure limits are comparable, and 
uranium concentrations are greater by a factor of 10  or more, monitoring for 
soluble uranium will provide assurance that chromium and barium exposure 
limits are not exceeded. 

Dicalite is not an expected hazard for construction activities, but may be 
present in the affected work areas. 

Hooded or full-face continuous f low airline respirator is required. 

Calcium Hydroxide is not an expected hazard for construction activities, but  
may be present in the affected work areas. 

Although the attached Material Safety Data Sheet for UNH lists this material 
as a shock hazard, this is only appropriate for dry UNH crystals, not  the UNH 
solution which is being processed in this project. 

.~ . .  . . 
.. _ _  I 2 .: 'I 
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JOB / TASK 

Excavation, 
Penetration of 
the ground or 
building material 

REQUIRED 
PERM lTTl NG 

Excavation I 
Penetration 
Permit, RWP 

Welding, Open 
Flame 

Disturbance I 
handling of 
asbestos 
containing 
material 

~~ ~ 

Welding Permit 

Asbestos Permit 

Disturbance of 
loose 
Contamination 

Hazardous 
Material 

Confined spaces 

~ ~ ~~~ 

RWP 

Chemical 
Hazardous 
Materials Work 
Permit 

Confined Space 
Evaluation I 
Permit 

Elevated work Hazardous Work 
Permit 

TABLE 3 
HAZARDSBYJOBTASK 

Minimum controls required 

CONTROLS 

SAFETY / FIRE CHEMICAL \ 
RADIO LOGICAL 

Penetrate 
underground 
utilities 

Excavation can 
expose unknown 
hazards 

Evaluation and 
selection of 
appropriate level 
of PPE 

Fire control, 
flammable and or 
corn busti ble 
material 

Based on the 
base metal, 
coatings and the 
welding rod 

Follow permit 
requirements 

Release of 
asbestos fibers 
worker exposure 

Full face APR 
(follow permit 
requirements) 

Uranium allowed 
to become 
airborne 

Follow permit 
requirements 

Emergency 
rescue 
procedures 

Based on the 
chemical in use 

Follow permit 
and MSDS and 
IH requirements 

Emergency 
rescue 
procedures 

Confined space 
will be evaluated 
by field 
personnel 

Follow permit 
requirements 

Biological 
hazards 

Worker exposure 
to bird droppings 
(Histoplasmosis) 

Full-Face APR 
with magenta 
cartridges 

Chemical I 
Hazardous 
Materials Work 
Permit 

Falls Fall protection. 
Follow Permit 
reauirements. 

Heat Stress Cool vests, 
reschedule work 
hours, work-rest 
regimen 

contamination Permit/RWP 
clothing 
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1 1.1 INDUSTRIAL HYGIENE ISSUES 

Asbestos can be found in the building siding (transite) and pipe insulation. 
The transite siding inside the Digestion, Extraction, and Hot Raffinate areas 
is in very poor condition and asbestos contamination is present in these 
areas. Asbestos is a human carcinogen which mainly affects the respiratory 
system. When working in areas where exposure to asbestos is possible, 
proper PPE and respiratory protection will be specified on  the posted 
FERMCO Work Permit. 

11.1.1 Uranyl Nitrate Hexahydrate (UNH) 

The primary chemical hazard associated with this work is uranyl nitrate 
(UNH). UNH is a solution containing uranium compounds dissolved into 
nitric acid. Nitric acid is a strong acid which is capable of causing severe 
irritation to  the skin, eyes, or mucous membranes. Inhalation may result in 
irritation of the upper respiratory tract, pneumonitis, or bronchitis. No 
chronic effects are associated with nitric acid. 

When nitric acid is heated or exposed to  metals, nitrogen dioxide may be 
present in the vapors. Health effects related to inhalation of nitrogen dioxide 
are dependent on the time and level of  exposure. Contact with vapors is 
irritating to  the eyes, nose, throat, and wet  skin. The discomfort or slight 
pain occurring at exposure may go unnoticed. Serious results may not be 
felt until hours or days after exposure, even though heavy damage may have 
occurred. The cyanosis and pulmonary edema resulting from damaged lung 
tissue becomes disabling and can be fatal, especially i f  not promptly treated 
after expo sur e. 

11.1.2 Asbestos 

11.1.3 Concrete Cement 

Uncured concrete is corrosive to  both skin and eyes. Knee-high boots, 
rubber gloves, and appropriate eye protection shall be used during concrete 
placement and finishing. 

11.1.4 Silica 

Airborne silica may be generated by  the demolition / disturbance of concrete 
or sandblasting operations. Silica is moderately toxic as an acute irritant 
dust, prolonged exposure can cause pulmonary fibrosis (s;:tiosis) 
control and approved PPE shall be used as Drotection agair,st this hazard. 

Dust 
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1 1.1 INDUSTRIAL HYGIENE ISSUES (Continued) 

11.1.5 Uranium 

Uranium can be found in most buildings and in the soil and water on-site. 
Uranium is a radioactive material and in its soluble forms is highly toxic. 
Soluble uranium, which is the primary form of uranium that will handled for 
the U N H  project is absorbed through the skin and effects t h e  kidneys. 
Nonsoluble uranium is an inhalation and radioactive hazard. Proper level of 
PPE for this hazard will be prescribed and posted in the affected work areas, 
on a FERMCO Work Permit. 

11.1.6 Histoplasmosis 

Histoplasmosis is a disease caused by a fungus which can become airborne. 
The disease effects the lungs similar to influenza and tuberculosis. The 
disease is usually self-limiting, however, it can have serious consequences in 
some individuals and can result in death without proper treatment. 

The fungus that causes histoplasmosis is found in the soil where birds roost 
and their droppings have collected or in heavy accumulations of such  
droppings. Should work be conducted in locations favorable for 
histoplasmosis, Industrial Hygiene shall be contacted for required PPE and a 
Chemical Hazardous Materials Permit. 

11.1.7 Inorganic Lead 

Paints containing lead compounds haQe been used in many locations in the 
project area. Inorganic lead is harmful if it is ingested, or when dust or 
vapors containing lead are inhaled. 

11.1.8 Noise 

Operations being performed may present a potential noise hazard. Excessive 
noise can occur during the operation of drilling equipment, pneumatic tools, 
generators, and other machinery. RSO HSO will request FERMCO I.H. to  
evaluate suspect  hazardous noise operations. 

11.1.9 Confined Spaces 

A confined space is an area not designed for continuous human occupancy, 
is h r g e  enough for a person to  bodily enter and has limited means for entry 
and exit. All such operations which involve entry and work in a confined 
space  are required to be evaluated by FERMCO Industrial Hygiene prior t o  
entry to  determine if a Confined Space Entry Permit i; required for t h e  work 
task. See ESH-1-1000, SPR 5-1 3 (Confined Space Entry). 

REV. 0 RSO: March 29 1994 
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1 1 . 1  INDUSTRIAL HYGIENE ISSUES (Continued) 5904  2.1 
As part of the evaluation, all confined spaces  will be monitored, a s  a 
minimum, for Oxygen, Carbon Monoxide, Hydrogen Sulfide and Explosive 
atmosphere. I f  a hazardous atmosphere or safety hazard exists within the 
space,  the space will be classified a s  a permit-required confined space and a 
Confined Space Entry Permit shall be required. 

1 1 . 2  RADIOLOGICAL SAFETY ISSUES 

The information that follows gives a general overview of radiological 
conditions and hazards that are present a t  the FEMP, and gives some 
historical background. All Radiological Control requirements and hazards 
associated with UNH construction activities have been previously identified 
in this document and will be further clarified within necessary supporting 
documents (ie. FERMCO Work Permits, RWPs, Construction Matrices, e tc . )  

The FEMP was  a uranium processing facility since the early 1 9 5 0 s .  Uranium 
and uranium-bearing materials are stored or have been processed in almost 
all parts of the FEMP Production Area, Waste Storage Area, and Laboratory 
Building. Uranium bearing materials have been found buried or dumped a t  
several locations inside and outside the former process area, and the 
potential for contamination should be considered prior to  penetrating or 
disturbing any existing surface or soils on the FEMP property. Radioactive 
contamination is present on all work surfaces in either removable or fixed 
(non-transferable) forms and is a result of past  contamination control 
practices, which were inadequate. Uranium is the primary radionuclide of 
concern in most areas within the FEMP site boundary. 

Thorium has  been processed and is stored at the FEMP. Radium and 
elevated levels of radon and thoron gases  can also be found. However, 
surface contamination levels for radium and thorium (above DOE guidelines) 
is limited to  only a few areas of the site. Likewise, radon and thoron 
daughter concentrations do not exceed DOE guidelines for occupational 
exposure. For questions concerning the locations of areas posted and 
controlled for thorium or radium contamination, or radon or thoron, contact 
Radiological Engineering at  X-8493. 

Radiation exposure hazards a t  the  FEMP requiring t h e  most attention for 
control are the potential absorption, inhalation, or ingestion of uranium and 
thorium, and their respective daughters. External exposure rates are 
elevated in some areas of :he FEMP, but are only significant in and around 
the thorium storage areas. In 1991 , a bentonite protective layer was placed 
over radium bearing residues which are currently stored in K-65 Silos 1 and 
2, and this action resulted in a significant decrease in radiation readings on 
the tops of these silos. 

5 . '  . . f : : t ) : ?  
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>\. &++A &7 7 > * -1 "1 1.'2 RADIOLOGICAL SAFETY ISSUES (Continued) . 

Worker training, contamination control practices, and personal protective 
equipment are utilized to control inhalation and ingestion of radioactive 
particles. ALARA principles are used to control worker exposure to  radiation 
fields in Thorium storage areas and other Radiation or High Radiation Areas. 
A t  the FEMP the policies and objectives for controlling personnel exposure to 
ionizing radiation are implemented through the issuance of Radiation Work 
Permits. 

11.3 INDUSTRIAL SAFETY ISSUES 

Listed within this section are some of the anticipated or potential hazards or 
concerns that may be encountered. During the completion of the tasks 
additional concerns or hazards may be recognized. 

11.3.1 Lifting 

Lifting is the most common task associated with low back pain. Many of  
the injuries do not result from single incident, but develop over a period of 
time. This type of injury may result from repetitive lifting. Personnel should 
know their l i ft ing limits and the object to  be lifted should be limited by  
factors such as; the route and distance to  be traveled, the amount of t ime 
required and the center of gravity necessary to handle the load safely. 

A worker shall not  l i f t  more than 50 Ibs without assistance from another 
person or mechanical help. 

11.3.2 Overhead Electrical Lines 

Before any activity is to  take place, all overhead obstructions must be 
identified by the supervisor in charge. Where possible the activity site 
should be moved away from the overhead lines. If site cannot be moved, 
then the overhead lines should be  moved, de-energized, or,guarded as t o  
protect against contact. Electric lines of  50kV or below the minimum safe 
clearance shall be ten ( 1  0) feet when operating. Equipment in transit with 
boom lowered the safe clearance shall be 6 feet. For electrical power lines 
over 50kV, add one (1 )  inch for every 1 kV over 50kV or twice the length of  
the power line insulator, but never less than ten (10) feet. 
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11.3 INDUSTRIAL SAFETY ISSUES (Continued) :. r 

11.3.3 Slips, Trips, And Falls 

All personnel should always walk where firm footing is assured, taking short 
steps in slippery places. Carrying anything bulky that will obstruct vision 
will be avoided. Personnel will be cognizant of  falling, slipping and tripping 
hazards, such as cluttered traffic areas, unguarded openings and manholes, 
unsteady or snow-and ice-covered platforms, loose materials underfoot, 
tools hidden in the grass, and slippery, wet, oily or worn  walkways. 
Climbing over equipment to get other items and falling of f /down steep 
slopes can cause serious and sometimes fatal accidents. 

All work paths and work areas shall be kept clear of slip and trip hazards. I f  
workers must work in or near areas where these hazards exist and the 
hazard cannot be removed, then’proper barricades and signs shall be used t o  
route personnel away from the hazards. Some common slip and trip hazards 
are; mud, trash, electrical cordslairlines lying in walkways, and improperly 
stored equipment. 

The supervisor in charge shall ensure that all personnel are afforded a clear 
walkway at all times. Exits and Exit paths shall be maintained clear at all 
times. Poor housekeeping shall not be tolerated. 

11.3.4 Power Tools 

Proper eye and face protection shall be provided and worn while using all 
hand and power tools. All tools will be inspected before using. Defective 
tools will not  be used. Only tools designed for the application in mind will 
be used. Tools with mushroomed heads, sloppy connections or broken 
handles will no t  be used. The proper strength tool will be used as specified 
for each job. The use of  handle extensions or cheater bars is prohibited. 

Tools and machines will be disconnected from their power source before 
making adjustments or attachment changes. Guards or safety devices will 
not  be removed. All fuel-powered tools will be shut o f f  before refueling. 
Ensure that  blade guards are in place and working properly. Air-powered 
tools must have safety clips or retainers on all hose connections. 
Manufacturer’s safe operating pressures will not  be exceeded for any 
fittings. All portable power equipment shall be protected by ground fault 
circuit interrupters (GFCI). See €SH- 7- 7000, SPR 2-23 (Ground Fault Circuit 
Interrupters). 

The supervisor in charge shall inspect all toois on the job site. Tools found 
to  be defective shall be tagged and remmed from service. 
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11.3.5 Electrical Power 

Ground fault circuit interrupters (GFCls) are required on all 15 and 20 
ampere, 120 volt  circuits at all work sites. The GFCI shall be placed at the 
source of the electrical service to  protect both the cord and the devices 
connected. 

All flexible cords (extension cords) shall be approved (UL listed) cord sets 
and be of  a type rated for hard usage and damp locations. Only purchased 
cord assemblies will be permitted, field made cord-sets are not permitted. 
All cords shall run overhead to  avoid damage from being on the ground. 

All temporary wiring and lighting shall conform to  the requirements of the 
latest edition of  the National Electrical Code, except Article 305-4(b) which 
shall NOT apply. Note: All temporary lighting shall be securely mounted to 
the ceiling or other high point 7 feet or more from the floor. 

No work shall be permitted within 10 feet of any live exposed electrical 
device, unless a written work plan is approved by the RSO Health and 
Safety Officer or the personnel involved are electrically qualified for such 
work. This level of training shall be documented according to  section 5.3. 

11.3.6 Lock And Tag 

Contractor personnel working at the FEMP shall follow and be fully trained 
to the FEMP Energy Control Plan. Before commencing work on any 
energized system or circuit, a lockout is to be completed in accordance with 
the FEMP Energy Control Procedures. See SSOP-0719 FERMCO 

< Lockout/Tagout (Hazardous Energy & Material Control) Procedure. 

11.3.7 Heavy Equipment 

The number of personnel working around heavy equipment shall be 
minimized at  all times. All mobile equipment shall be supplied with an 
electronic back-up alarm. All operators will be qualified to operate their 
machine. Equipment will be inspected at the beginning of each shift b y  the 
equipment operator, prior to  use, and the inspection results will be recorded 
on  a daily check sheet t o  ensure that all safety equipment and devices are 
fully operational. See ESH- 1- 1000 SPR 2-36, 2-38 and 2-39. 
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1 1.3 INDUSTRIAL SAFETY ISSUES (Continued) 5904  '.l 

Certain tasks may require the use o f  drill rigs. In order for the equipment t o  
operate in a safe manner, the equipment must be maintained and in good 
operating condition including back-up alarms, as required by FEMP site 
procedures. In addition, the operator must  be properly trained in the use of  
the equipment. See 5.3 for additional information. 

11.3.8 Material Handling Equipment 

Al l  equipment used for hoisting and rigging operations will be tested, 
inspected, and tagged with current annual test dates. Al l  operators will be 
qualified t o  operate the equipment. Equipment will be inspected beginning of  
each shif t  by  the equipment operator, prior t o  use, t o  ensure it is in proper 
operating condition and all safety equipment is in place and functional. The 
inspection results will be recorded o n  a daily check sheet. 

All material handling equipment, mobile personnel l i fts (both powered & 
manual) and specialized hand operated powered equipment shall have the  
factory approved operator/safety manual for use by the operator. This 
manual shall either be with the equipment at the time o f  use or shall be on 
file, available for reference w h e n  requested. All material handling equipment 
shall only be used as the manufacturer intended and with the loading l imits 
defined b y  the manufacturer. Safety requirements within the manual shall 
be followed. 

Al l  r igging operations shall be performed b y  persons that  are qualified to 
safely execute such work.  The supervisor in charge shall evaluate the 
training o f  all personnel involved in rigging operations and provide a letter t o  
the FERMCO Construction Manager and RSO HSM, stating w h o  has been 
verified t o  be competent rigger. See ESH- I- 1000 SPR 2-36, 2-38, 2-39, 2- 
43, 2-44, 2-45, 2-46, 2-47, 2-48, 2-49, 2-50 and 2-51 (Material Handling & 
Rigging). 

A n y  CRITICAL LIFT shall have a approved LIFT PLAN prior t o  the,start o f  the 
' lift. This plan shall be  wr i t ten by the subcontractor or FERMCO supervisor 
preforming the work and approved by FERMCO RSO Management and RSO 
Health & Safety Officer. See t h e  "Hoist and Rigging Manual," DOEIID- 
10500-sect ion 12.0, for  additional information o n  the Critical L i f t  
Requirements. 

-. * = . _  I 
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11.3.9 Fall Protection 

A positive means of fall protection is required for any fall of six (6) feet or 
more. Thi.s can be accomplished using appropriate barricades, full body 
harnesses, lanyards, etc. All work tasks shall have 100% fall protection. 
See ESH- 1 - 1000 SPR 2- 1 7 (Fall Protection) for additional information. 

NOTE: Safety Belts Are Not Permitted. 

Before entry onto any roof, approval from the RSO Health and Safety Officer 
and the FERMCO Facility Owner must be obtained. 

1 1.3.10 Hidden And Underground Utilities 

If the project work scope involves penetrating/excavation into the 
surrounding earth, roof, floors, and walls of the facility a FERMCO permit is 
required. Due to serious injury potential from contacting or breaching 
existing utilities, a FERMCO Excavation/Penetration Permit with a complete 
mapping/drawings of all utilities and other potential hazards is required prior 
to  start of  excavation. The Construction manager and the Supervisor In 
Charge listed on the permit form shall ensure that any hazard is clearly 
marked and communicated to the workers involved. Extreme care will be 
taken when working in the proximity of these utilities. Construction 
Management shall ensure that all penetration/excavation work is executed 
safely 

11.4 FIRE PROTECTION ISSUES 

The potential for fires and explosions may occur during tasks. Explosions and fires 
can result in intense heat, open flames, smoke inhalation, flying objects and release 
of toxic chemicals. Such releases can threaten both personnel on site and the 
nearby public. To protect against explosions and fires, the environment will be 
monitored for explosive atmospheres and flammable vapors; all potential ignition 
sources will be kept away from areas where explosive or flammable environments 
may occur; and work  practices that will minimize the agitation or release of  
chemicals will be  used. 
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1 1.4 FIRE PROTECTION ISSUES (Continued) 

Storage, use or transfer of flammable and/or combustible liquids shall be in 
accordance with NFPA 30, Flammable and combustible Code, or approved by 
FERMCO Fire Protection. Flammable or combustible liquids with a flash point o f  
140" F. or less (i.e., gasoline, diesel fuel, solvents, etc.) shall be handled in 
Factory Mutual  Approved safety cans wi th  operable flame arrester and self-closing 
lid(s). All safety cans shall be properly marked with the name of the liquid 
contents. A label identifying the hazard of the material shall be affixed to the 
container. 

.A l l  areas where flammable liquids are stored or paints are mixed shall have "NO 
SMOKING" signs posted and smoking shall not  be permitted in the posted areas. 

Liquified Petroleum Gas (i.e., propane, butane, etc.) shall not  be stored inside any 
FEMP building. 

Combustible scrap and debris shall be removed a t  regular intervals during the 
course of  construction. Disposal shall be in accordance with established FERMCO 
requirements. 
The storage o f  combustible materials shall be kept a t  least 50 feet from any 
building or structure. 

Temporary heating equipment and appliances shall be Listed by  UL or FM Approved 
and installed in accordance with the manufacturers' instructions and the FERMCO 
site standards. 

Only flame resistant tarpaulins or approved materials o f  equal fire retardant 
characteristics shall be used for temporary enclosures. Subcontractors shall 
provide documented verif ication of  fire retardancy to  the RSO Health & Safety 
Officer upon request. 

- 
Any  task(s1 wh ich  may involve the impairment o f  a sprinkler system or a fire alarm 
system requires an Outage Permit issued by the Fire and Safety Inspectors and 
signed of f  by Fire Protection. The demolit ion o f  a structure involving these 
systems may require deactivation of  all or part o f  a system. Fire Protection and 
the Fire and Safety inspectors MUST be notif ied so the proper system preparations 
can be made. 

r . : .  9 { a i , ; !  
I *. I  
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11.4 FIRE PROTECTION ISSUES (Continued) 

11.4.1 Welding 

Welding and cutt ing operations are referred to as "hot work".  Prior to  
conducting "hot work" ,  an  Open f lame and Welding Permit shall be issued 
by FEMP site personnel. The purpose of the FERMCO Open Flame and 
Welding Permit is t o  establish guidelines by which the use of any flame or 
spark producing equipment, including gasoline and electric powered 
equipment, may be safely used in field project work. All welding and cutt ing 
shall be performed in accordance with Chapter 3 "Control of Open Flames 
and Welding" o f  the Fire Protection Requirements in ESH- 1- 1000, SPR 4-1 9 
(Control o f  Open Flames and Welding). 

11.5 NUCLEAR SAFETY ISSUES 

Nuclear safety concerns are expected to  be present in some of  the RSO current 
and planned activities. As part of the safety analysis process, nuclear safety items 
are reviewed. If nuclear safety controls are required, they will be documented in a 
Criticality Safety Assessment (CSA). A CSA is completed by the Nuclear 
Criticality section of the Safety Analysis and Risk Assessment (SARA) group. Also 
the PSHSP will define the location and limitation i f  nuclear controls are required. 

11.6 NATURAL OCCURRENCE ISSUES [WEATHER] 

Outside work shall be stopped i f  lightning, heavy or persistent rain, or other 
adverse weather conditions are in the area. This includes any weather conditions 
whose impact is judged to  be detrimental by RSO Health and Safety Officer, field 
supervision, or project management. 

Personnel w h o  are in remote locations shall maintain radio contact with FERMCO 
CONTROL to  monitor for adverse weather conditions. The personnel shall follow 
any instruct ions given on the  radio net. 

Refer t o  section 12.4.6 for addition information 

12.0 EMERGENCY / CONTINGENCY PLANS 

Personnel shall fo l low the emergency procedure for the facility in which the work is 
being performed. (SOP 2-C-9 1 6 "Refinery Emergencies") 

All personnel shall be iairi'iliar with the locations of telephones (651 1 )  and fire 
alarm pull boxes within the work area to  summon emergency assistance and the 
use o f  two-way  radios (303-F&S/202-AEDO). The AEDO shall instruct Radiological 
Control and Industrial Hygiene Technicians t o  perform immediate area surveys to  
assess potential environmental release, and to  restrict access to  the affected area. 

6 '  
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12.1 REPORTING 

12.1.1 Emergency Numbers 

NAME FEMP TELEPHONE NUMBER 

Ambulance 
Hospital 
Fire 
Security 
Emergency Response 
RSO Health & Safety Officer 
Industrial Hygiene 
Radiological Control 
Fire and Safety Inspectors 
Assistant Emergency- 

Duty Manager (AEDO) 
Accountability Center 

738-651 1 
738-651 1 
738-651 1 
73%-6511 
738-651 1 
738-6405 
73%-6207 
738-6289/6889 
738-6235 
738-6295/643 1 
202/CONTROL 

738-6202 

Radio 

CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 

357 
355 
303 

* Call numbers listed are for FERMCO frequency 2. 

12.1.2 Site Notification Procedures 

All on-site (FEMP) emergencies shall be reported to  the FERMCO 
"Communication Center" to ensure rapid response. Some means to report an 
emergency shall be available at all work locations whenever personnel are 
working. This may be accomplished by  one of the following methods: 

e Phone 738-651 1 
e 
a Radio to "Control" 

Activate a local site fire alarm station 

Any injury, no matter how minor, shall be reported immediately to  FEMP 
Medical for evaluation or treatment. The injured employee shall be 
accompanied to medical by the supervisor in charge or designee. The AEDO 
and the FERMCO RSO Health & Safety Officer shall be notified as soon as 
possible after the injurylaccident has occurred. An effective means of 
communication shall be available at all times. 

Employees working on-site will be notified of emergency or abnormal 
conditions by the plant wide alarm system and radio announcements. This 
announceyent follows the scundirig of the site alarm horn signal, 3-3. 
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r- 12.1 REPORTING (Continued) 
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12:1.3 What  To Report 

The fol lowing would be examples of  emergencies that would just i fy calling 
and report ing an emergency: 

0 Serious Injury 
0 Injury Complicated by Contamination 
0 Chemical/Radiation Release 
0 Chemical Splash (Eye and Skin) 
0 A n y  Fire 
0 Major Property Damage 

When an emergency or abnormal condition is observed, personnel shall 
contact  the Communications Center at extension 6 5 1  1 or via radio 
(CONTROL) for on-site emergencies. For any off-si te emergencies, 9 1  1 is the 
proper phone number. Stay on the phone line until the dispatcher hangs up. 

The fol lowing information must  be given t o  the Communications Center 
operator: 

0 Name 
0 Badge number 
0 
0 Nature o f  t he  emergency 
0 
0 
0 

Location where emergency has occurred 

Number o f  personnel with injuries 
Unusual conditions (odors, symptoms, vapors, smoke) 
Current status o f  the emergency 

12.1.3.1 Additional Reporting Requirements 

0 Property damage 
0 Unusual occurrence(s) 

12.2 EVACUATION ROUTES / ACCOUNTABILITY 

12.2.1 Rally Point Accountabil ity 

Should a situation require an emergency evacuation of the work area, all 
equipment should be turned o f f  (if possible) and left  in place. On-site 
personnel should immediately proceed t o  the nearest established rally point 
as identif ied o n  the map  found in Appendix B. 
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1 2.2 EVA C U A TI 0 N R 0 UT E S/ A C C 0 U N T A BI L I TY ( Continued 1 5904 4 

12.2.2 In Place Accountabil ity 

When in place accountabil ity is required, the employee shall contact his or 
her supervisor and report their current position. The supervisor in charge 
shall report the names of  any unaccounted personnel to  the Accountabil ity 
Center within 1 0  minutes. 

12.3 AVAILABLE EMERGENCY EQUIPMENT 

1 2.3.1 Site Equipment (FEMP) 

The FEMP Medical Facility is staffed and equipped to handle most  types o f  
medical emergencies that would occur during a task. The medical facility is 
staffed with Emergency Medical Technicians (EMT) and is equipped with an 
ambulance to transport the injured person to  the nearest off-site hospital 
should extended or specialized treatment be necessary. 

The FEMP Medical Facility is located a t  the east end of the first floor of the 
OS&H Building (Building 53). The location of  the FEMP Medical Facility can 
be seen in Appendix C. 

12.3.2 Plant Equipment 

The FEMP facility has the following safety/emergency systems: 

0 Manual fire alarms 
0 Radiation Detection Alarm (RDA) 
0 Evacuation system 
0 Fire sprinkler system 
0 Plant alarm system 

12.4 EMERGENCY RESPONSE 

The FEMP Emergency Services will handle all on-site emergencies. Any request for 
emergency help should be requested by telephone (738-16511 or on  any FEMP 
radio frequency by calling "CONTROL". 

12.4.1 Medical Emergencies 

The FEMP G d i c a l  department and emergency site ambulance shall serve as 
the first-aid person, as they can respond within 3-4 minutes t o  FEMP site 
emergencies. The subcontractor may also have a trained first-aid person a t  

- the worksite. 

- I  
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'7 <> I-&?.# ?EMERGENCY RESPONSE (Continued) 

12.4.2 Fire Emergencies 

Al l  work sites shall maintain effective communication to  summon fire 
fighting assistance. Access to the work area shall be maintained at  all t imes 
t o  permit fire trucks and fire fighting crews to safely approach the fire 
emergency. 

Only trained personnel shall attempt t o  operate any fire f ighting equipment 
and only when the fire is clearly within the capability of the  fire fighting 
equipment. Fire fighting efforts should only be executed i f  it is safe t o  do  so 
and all the hazards of  the materials involved are known. 

The FEMP Emergency Response Team (ERT) will also respond t o  all on-site 
fire emergencies. For any fire emergency at FEMP, call (738-1651 1. 

12.4.3 Explosion Emergency 

When an Explosion has occurred the fol lowing actions are to  be taken: 

e 

e 
e 
e 
e 

e 
e 
0 

Activate nearest fire alarm if  possible. Note: Noti fy other employees 
by alternate method if fire alarm is no t  available 
Evacuate building or work area 
Proceed t o  an appointed rally point 
If qualified, render first aid to  any injured personnel 
Instruct all persons in transit to  avoid the work area and surrounding 
area 
Contact CONTROL by radio or phone (6511) 
Call for medical assistance i f  necessary 
Report t o  supervisor for accountabil ity 

12.4.4 Chemical Emergency 

12.4.4.1 Splash& 

Flush the  effected area with clean water for 15 minutes. Report t o  FERMCO 
Medical Services. 

1 2.4.,.4,2 Personal Contamination 
2 L,. 

When contaminated with a corrosive or caustic material, f lush the  affected 
area with clean water tor 15 minutes. Report t o  FERMCO Medical Services. 

// 

i 
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12.4 EMERGENCY RESPONSE (Continued) 

When contaminated with other materials,  contac t  Industrial Hygiene and 
remain a t  t h e  work location until a representative of Industrial Hygiene 
arrives. 

12.4.5 Radiological Emergencies 

12.4.5.1 Releases 

Th’e release area shall be  evacuated .  The  supervisor in charge,  Assistant 
Emergency Duty Officer, Radiological Control Technicians, and RSO HSO 
shall be  notified of the  release. 

12.4.5.2 Personal Contamination 

Radiation Control shall be  contac ted  and  all affected personnel shall remain 
a t  t he  monitoring location until a representative of Radiation Control arrives. 

12.4.6 Weather  Limitations / Adverse  Conditions 

Any outs ide work will be  suspended  if warnings for high winds,  lightning or 
tornados a re  sounded.  Any operat ions utilizing c ranes ,  drill rigs or personnel 
working on elevated steel type  work will b e  suspended  if wind velocity 
reaches  30 MPH. 

1 2.4.7 Accident Investigations 

Any injury or accident shall require t h e  supervisor to  complete  an  accident 
report. This report shall b e  completed within 24 hours of t h e  event  and 
forwarded to the  FERMCO Worker’s Compensation Coordinator a t  site 
mailstop 3 1.  Should a serious accidenthnjury occur, t he  involved area 
should no t  b e  disturbed until approved by  the  RSO Health & Safety Officer. 

13.0 CHANGES / AMENDMENTS TO HEALTH AND SAFETY PLAN 

This Project Specific Health & Safe ty  Plan is based  on information available a t  t h e  
time of preparation. It is important t h a t  personnel  protective measu res  b e  routinely 
reassessed by  supervision, project managemen t  and the  RSO Health & Safety 
Officer. In addition, unexpected condi t ions/events  may arise which require 
reassessment  of t h e  health & safe ty  issues .  Upgrading or downgrading of 
precautions,  personal protective equipment ,  ets. identified in this plan must  b e  
approved by  t h e  RSO Health and  Safe ty  Officer, or designee.  Amendments  to this  
plan a re  not  required for such  c h a n g e s  in activity; however,  formal documentat ion 
of t h e  change  m u s t  b e  made.  
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13.0 CHANGES / AMENDMENTS TO HEALTH AND SAFETY PLAN (Continued) 

Unplanned operations and/or changes in work scope shall require a review and may 
require an amendment to the Project Specific Health & Safety Plan. All 
amendments must be approved by the RSO Director, RSO Health and Safety 
Manager. 

13.1 CONTROL OF HEALTH & SAFETY PLAN 

For the purpose of ensuring that all personnel are informed of any changes in the 
scope of  this Health & Safety Plan, CONTROLLED copies of  this document shall be 
maintained. Only essential personnel shall maintain controlled copies of  this 
document. The following is the list of personnel with the controlled copies of this 
PSHSP: 

RSO Health and Safety Officer 
Radiological Engineering 
Industrial Hygiene 
Medical Services 
OS&H Compliance 
Project Manager 
Operations Manager 
Construction Manager 
Facility Manager 

RE'/. 0 RSO: March 29. 1994 73 

Richard E. Maurer 
Kevin Tschaenn 
Don Fleming 
Dr. Doran Christensen 
Daryl Mills 
Jim Tisaranni 
Tim Huey 
Richard L. Maurer 
Brenda Perkins 
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APPENDIX A 
SAFETY PERFORMANCE REQUIREMENTS (SPRs) 

REFERENCED IN THE PROJECT SPECIFIC 
HEALTH AND SAFETY PLAN 



fL OS&EEXECUTION sm 2-2 
Revision 0.2 
P a y  1 of 5 

COMPETENT PERSON DESIGNATION 

1.0 

2.0 

3.0 

GENERAL 

This policy provides guidance to e m r c  that a designated Competent Penon is assigned to either perfom 
or supervise work that has been manbsed by 8 specific regulatory rgaxy  s u n d u d  involving huudoru 
conditions that could endanger the safety and health of theauelvu, other FERh4CO empioy#s. 
subcontnctors, or visiton. A Competeat Person has: 

A. Capability of identifying existing or pdictabie  h& in the surroundings, or working conditiow 
which arc unsmltary, h d o u s .  or  dangmua to employees. 

B. Authoritation to take prompt c o m t i v e  m a s u m  to c o r n  or eliminate existing or p d i t x h b l e  
huuds or  working conditions which are unsanitary, hmrdous, or dangerow to employees. 

C. Specific t d g  in. md koowledge of, the reqUinmeau of the .ppliuble s t r n d u d  perUining to the 
work being performed. 

The Competent Penon shdl be designated by managemeat to perform these functions and has authority 
to stop woric. dlocare resources or muerids, and comct MY deficiencies in the progreuing work. 
Designated. Qualified. and Competent Pemn designation documeau ue attached. 

RESPONSIBILITIES 

A. The Competent Person ensures compliance with regarb to q u i d  operatiom. inspections. t 
repain. mschinery and equipment msintuunce, and the Way Perfomaoce Requiremenu, 
include, but are not limited to the following: 

Hoisting and lifting equipment 
Electrical assured grounding 
Exuvo t ion 
Scaffolds 
Concrctc and miwnry 
Contined space and vessel entry 
r\sbeSto¶ 
Welding 

REQUIREMENTS 

A. 

0 
0 
0 
0 
0 

Tbe Compettnt P e m n  shall have an immediate knowledge of the subject. either by years of 
experieoct in the designated field. or  specialized training in the: 

Job or activity being performed 
Curreoc operuions 
T&ology aod control 
Potential haranis 
Safety and health standards 
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Revision 02 
Page 2 of 5 FERMCO 

COMPETENT PERSON DESIGNATION 

4.0 ATI'ACHMENTS 

AtUchmcatA: D e s i ~ P m o n D o c u m a ~ t  
AWachmeat B: Qualified Penoa Document 
Attrchmeat C: Compereat Pmon Docummt 
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SPR 2-2 
Revision 02 

FEW Page 3 

COMPETENT PERSON DESIGNATION 

Attncbmeat A 
Page 1 of 1 

DESIGNATED PERSON DOCUMENT 

SUBPARTS DESIGNATED PERSON SUBIARTS DEaONAIP)PRXm 
c 

, 
: i  
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1910 
.66 

1910 . lo3 

1910 
.lo9 
1910 
-120 
1910 
.254 

SPR 2-2 
Revision 0 2  
Page 4 of 5 m c c  

1910 
.Ul 
1910 
.U2 
1910 
.333 

1910 
.334 
1910 .us 

COMPETENT PERSON DESIGNATION 

1910 
.303 

I910 
.304 

1910 
.305 . . . _  

. - .  

2 c. 

I QUALIFIED PERSON DOCUMENT 

1¶ 
. 1  
I Y  
.I 
I¶ 

, .l 

Project 

CoAtrrctor/Sukontrrctor 

Senlor Supeni tor  Safety Program Coordlnrtor A n r / S h t f t  Supeni tor  Arrr/Shfft -tat Person 

1910 1910 
.265 399 Mf 

IO 

loo 

0 

0 - e  

YS 
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1910 
.179 
1910 
.180 

FEMP Page 5 

COMPETENT PERSON DESIGNATION 

1910 
.66 
1910 
.lo9 

Anrchmmt C 
h g e  1 of I 

1910 
.181 
1910 . bo2 

COMPFENT PERSON DOCUMENT 

1910 
.I34 
1910 
.183 

Project 

1910 
.I10 

1910 
. 4 2 2  
1910 
,423 

1910 
.427 

1910 
.lo48 

Contrrctor/Sukontrrctor Arrr/Shtft D l k  

1910 
.26a 

1910 
.28 
1910 
.68 

I 

Sentor Supenisor Safety Pmgru Coordtnrtor Anr/Shtft Supervisor Arrr/Shtft Coqrtent Panon 
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FALL PREVENTION 

1.0 

2.0 

3.0 

GENERAL 

A. This policy describes a thnostep, systematic approach that must be used to protect people from falls 
wbea they ut working .t heights. 'Ibe progrun explains how to eliminltr. f d  huub. preveat falls, 
and elimirulr. or reduce injury if a fall doer OCCUT. It dso lists some of the most common fall 
h.zub. and provides rccommead.tions md guidelines for selecting fall-urest systcrm. 

Fall pmeatioa can be achieved through eliminuiag f d  buudr, miaimiZing fJ1 exposure. md 
controlling falls. Elimiaatiag fall huards with engineering controls is the most duimble of these 
three. If fall hrnrds m o t  be entirely eliminltrrl, potential f d r  must be controlled by using fall- 
Ursa systems. 

B. 

C. Consult IM befon purehasing MY fall-urtst syltemr. AU componeau of fall-urut system must 
meet the appropriate govrmmenul reguluioaa a d  masauus sund.rdr. 

RESPONSIBILITIES 

All perronnel at FEh4P or other FERMCO locuiom must avoid my situation or conditioa that may cause 
a f d  type injury. 

REQUIREMENTS 

3.1 

A. 

B. 

C. 

3 3  

FERMCO's Mtep Approach to Fall Reredon 

Ettninnte Fall Hazards - Aswrr urrfully the wokpkce md the work itself in the artiest stages 
of project work, during the planning sugu of rll work and during the .cad work performance phue  
for m y  fall huud potential. Tho objective is to elimirurr. d fall huub. Ask 'Who. whu. When. 
Where. Why, How. d How Mucb' quatiom about each possible exposure to a fd .  

.Minimi= F d  Exposun - If fall h u u b  cannot be completely eliminated during he fint step, try 
to preveat falls by improving the workplace. 

UW the Roper FPil-Arrat Equipment - Tbo use of fall protection equipment should be employeed 
ONLY aftet determining that pocmtial falls cannot be eliminated by chraging work proccdur~  or 
the wokplree. Cuafully mscaa the workpl&x sad VO& p- to rclsct the molt rppropriare 
equipment. a d  how to insull md usc it corrsctly. 

In special casea a specific writtea fall protection pim m y  be required. The nad for this type of 
wri- plm will be ideatified in contracts or can & called out by the appointed H d t h  md Safety 
Officer assigned to the project. Formu of the p h i  will be mururlly a g d  upon by the contractor 
opedons penonnel and tho H d t h  md WeXy Officer. 

.:.. . . 
.l . . . .  . :  . 
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FALL PREVENTION 

33 Training Employas 

Rior to perfodng my work that could invove my potearid fall hmrb, such u elevusd work ai- 

Attadmeat A: SIfetY Hunerr Inspection Report (Form 70-8-1) 

. "  . 
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FALL PREVENTION 

ATTACHMENT A 
F n g e i o f l  

S A F E R  HARNESS INSPECXION REPORT 
MIS 

ENVIRONMENTAL SAFZIY AND HEALTH MANUAL ESH-I-IW . .  * 2- * 000146 



EL o s & H ~ m O p i  SPB 2-23 
t C  -;: Revision 0.1 

F&&& $e> 

GROUND FAULT CIRCUIT INTERRUPTERS (GFCI) 

1.0 

2.0 

3.0 

GENERAL 

ms policy provides guidelines for using ground fault circuit intenupten (GFCI) in I20 volt. IS- m d  20- 
amp, single-phtse circuits. 

RESPONSIBILRIES 

2.1 Facility Owner 

Tests hard-wid GFCIs once ach quarter and documaru. 
. -..- . -. 

2 2  Employsa 

Testr portsble GFCIs uch time the GFCI is plugged into a differrat outlet. Testing includes both 
1; v i 4  check for deteriorating d s  and pushing the test buttam, m d  ennviDg the power at rhe outlet 
is turned off. 

REQUIREMENTS 

3.1 

A. 

B. 

C. 

0 
0 
0 
0 '  
0 

D. 

E. 

Application 

Note: Only 'Class A' UL tuted GFCIs may be used for pMsoMel protection. 

AI electrid equipment used outdoon must k GFCI prwcted. 

poruble geaeruon must be GFCI protected. 
temporuily used if it is protected from moisture (including dew). Electrical outleu on 

A poruble GFCI 

Laboratories must have GFCI protection on all 120-volt outiets in anas where thm is m y  exposure 
to wet. damp, or conductive surfaces. 

120-~0lt outlets (suxessible to penomel) must be GFCI protected with a hard-wid GFCI if they are 
(but not limited to) any of the following: 

Within 6 feet of a sink 
Outdoon 
Not put of the permanent building wiring and used for consvuction w o k  
Lawedin.resvoom 
In a conductive i d o n  (e.g. mom with concrete floors or exposed d pipes 

Ihe test buttoo must be lcceYible to the user. The slme GFCI m w  not supply both receptncles 
outlets and lighting. Whenever an extension cord is used with 1 portable GFCI. the GFCI must 
protect the extauion cord m d  should be locued indoon or in a dry I d o n .  

GFCI protection is requid for ail 120-volt p o d l e  equipment used inside a vessel or in wet arcas. 
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GROUND FAULT CIRCUIT 1NTERRWlTR.S (GFCI) 

4.0 

5.0 

3.2 

A. 

B. 

C. 

D. 

E. 

F. 

Types of G R I s  

Receptade-typc GFCIs protect only the reaptrcle and equipment plugged directly iata the 
rsceptAcle. 

Fccd-Lhrough type CFCLS protect quipmeat plugged into the raxpucle and all other nccpucla 
coanaxal e i e c m d y  downmcpm. Doaastreun cuxpuclu should be idcatifid u prorstbd by a 
GFCI. 

P a d  Circuit-BrtPka type CFCt protect aa eatire circuit. 'They M installed in the cimrit-bniket 
panel. Protected receptacles should 6e identified u p r o d  by GFCI. 

Cotbconnedcd type CFCIs coauin s e v d  receptacles, acb pmtscted by a GFCI. 

ldine GFCIs ue molded into extcrrsioa cords. 

Rug-h GFCls caa be inserred into n o d  rrcepucles, and they protect dl equipmeat plugged into 
the device. 

Note: A GFCI will not protect penom in coatact with a circuit other thrn the one being used. 

ATTACHMENTS 

None. 

REFERENCES. 

UL-943, Grwod-Fault Circuit Intnnrptm 
NFPA-70. Nuionri Ektr ic  code 
29 CFR 1910 Subput S. Electrical 
29 CFR 1926 Subput K. Electrical 
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EQUIPMENT PREOPERATIONAL AND PERIODIC I N S P E ~ O N S  

1 .o 

2.0 

3.0 

GENERAL 

This policy provides guidance for inspecting and recordq the condition of construction equipment when 
it arrives at the site, and subsequent periodic inspections. 

RESPONS I B ILlTIES 

FFiRMCO Personnel engage in the reception and inspection of am equipment and the periodic 
inspection of equipment to comply with the requirements of this policy. 

REQUIREMENTS ' -  

3.1 

A. 

B. 

32 

A. 

6. 

Incoming E quip men t 

The inspection repon is used to verify the coaditioa of inmating construction equipment and to 
venfy that it is free of mechanical defeas and/or safety defiaenau Equipment should be 
received in good condition. and not requiring service, repair, or safety &vias. The lessor (vendor 
or m e r )  must be notified if equipment is received in h than good condition. If the condition 
of the equipment warrants such action. it will be rejected and returned to the h. The leYor 
will be nolified before such action and, if possible, will be +a the oppOmrnity to make any 
necessary repairs at his/her own expenst. The equipment or maiatenaacc supcrvisor and 
Occupational Safety and Health p e r s ~ ~ c l  must be part of this deckion-amking procu~ .  A 
photocopy of the inspection report will be mailed to the Iwsor, noting any discrcpanau 

The purchasing agent will no@ both the equipment or maintenance supervisor and Occupatio 
Safety and Health one day before the arrival of any equipment at the job site. These forms are 
as follows: Form -93-1, which is used to inspect both hydraulic and cable-orieated crane; Form 
A393-2, which is wed to inspect tracton. excavators and f o r m ,  Form A393-3, which is used to 
inspect trudrs; and Form A393. which is used to inspect any type equipment not mentioned 
previously such as air compressors, welding machines,  et^ 

Ib 

Safety Iaspectioas, Incoming Equipmeat and Periodic Inspealons 

Concurrent with the inspection of incoming quipmen& a safety inspection and an &peaion of 
required safety devices will be conducted on each p ica  of quipment. The results will be 
recorded on Safety Device Requirements for Coastruction Equipment Chart, and the Definition 
of Safety Requirements for Consvuctioa Equipmeat. Any defiaenacs ohKrvcd in the p i t a  of 
equipment being inspeaed must be noted oa Form Sfo-2-9, Safety Inspection Cheddist for 
Construction Equipment. The defiaency must be fully explained Within the Remarks section of 
the form, and the repairs made or corrccrin action taken must be noted oa Form S70-2-9. 

After the inspeaioa of incoming equipment. a monthly safety inspeuion will be conducted with 
the results noted on Form S70-2-9. Any defiaeoaes observed will be noted and explained within 
the Remarks section. and any repairs made or corn& action taken should be noted on 
F o ~  S70-2-9. 

..:: , ' . .  
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EQUIPMENT PREOPERATIONAL AND PERIODIC INSPEmONS 

C. 

33 

A. 

0. 

C. 

D. 

E. 

On an annual basis, cranes shall be taken out of service, inspected by a qualified person, and the 
results of the inspeaion recorded on the Annual Crane h p e a i o n  Reporr, Form 70-9-1. Copies 
of this annual inspeaion should be permanentiy maintained in the equipment maintenance file and 
in the cab of the crane. Any deficiencies obsemd shall be noted on Form 70-9-1 and explained 
within the Comments section. Repairs shall be made or corrective aa-on taken before placing the 
crane back into service. 

Note: It is important to note that repairs, such as welding on crane booms, must be in accordance 
with the manufacturer's requiremenu and may require the manufacturers' approval Such repairs 
can and often do require a apprbvkd'welding procedure from the manufaaurer and repairs 
performed only by a certitcd welder. 

DefSnition of Safety Device Requirements for Construction Equipment 

The following is in accordance with the current OS?IA, ANSI. Society of Automobile Engineers 
( S A E ) ,  and ERh4CO Environmental Safety and H d t b  Procedural Requirements. 

Fut Earngwsher 

An accusible lire effinguisher not less than 5 BC shall be available at all operator stations or cabs 
of equipment. See OSHA Section 1926550 (a) (14) (i). 

Horn 

AU equipment shall be equipped with a horn, distinguishable from the surrounding noise level 
which shall be operated as needed. The horn shall be maintained in an operative condition. See 
OSHA Section 1926.602 (a) (9) (i). 

Reverse Alarm 

All trucks and bidirectional equipment shall be equipped with a reverse siqal alarm audible above 
the surroundinq noise level. The alarm shall operate when the eqrupment direaion control 
placed in the reverse position. See OSHA Section 1926.602 (a) (9) (a). 

Rollover Protectin Structures 

Tbe design objective shall be to minimize the likelihood of a complete overturn and thereby 
minimize the possibility of the operator be@ crushed as a result of a rollover or upset. See 
OSHA Sedon 1926.1000. 

Seat Belts 

Seat belts that meet the requirements of the Sociery of Automobile Engineen. J386-1%9, Scat 
Belts for Construction Equipment shall be provided. See OSHA Section 1926.602 (a) (2) (i). 

I .  '- c. . 5 :  1 
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- 

4.0 

F. 

G. 

H. 

I. 

J. 

K 

L 

Overhead Protection 

All high-life Rider Industrial Trucks shall be equipped with overhead guards that meet the design 
and struaural requiremenu as defined in paragraph 421 of “Safety Standards for Powered 
Industrial Trudrs’ ANSI BS6.1-1969 and OSHA Section 1926.602 (c) (1) (v). 

Boom Angle Indicator 

All cranes shall be equipped with a boom angle indicator. ANSI B305-1%8, Sections 5 -1.9.1 
Friction Crane, Power Crane, and Shovel Association Mobile Hydraulic Crane Standards No. 2 

Capaaty Chart 

All cranes shall have a rated load capacity conspicuously posted ANSI B305 - 1968, Section 5 - 
1.13, Friction Crane, and Shovel Association Mobile Hydraulic Crane Standards No. 2. See 
OSHA Section 1926550 (a) (2). 

.-. . - 

Dump Body Support 

Trucks with dump bodies shall be equipped with positin means of support permanently attached, 
and dump bodies shall be capable of being locked in position to prevent accidental IoweMg of the 
body while maintenance or inspection work is being done. See OSHA Section 1926.601 (b) (10). 

Cab Shields or Canopy 

A cab shield or canopy shall be adequate to protea the operator from shdting or falling materials. 
Sec OSHA Section 1926.601 (b) (6). 

Annual Crane/Hoisting Inspeaion 

Thoro& annual inspections of cranes and hoisting machinery shall be made by a competent and 
howledgeable person familiar with the machine or by a government or private agency recopzed 
by the US. Department of Labor. The original copy of the inspeaion shall be kept in the 
Equipment History Fde, with a current copy maintained in the crane or piece of equipment. See 
OSHA S d o n  1926550 (a) (6). 

Load Limits - Boom and Basket 

Boom and basket load limit speafied by the manufacturer shall not be exceeded. See 1926556 
(b) (2) (vi). 

A’ITACHMENTS 

Attachment A: Safety Devices Required for Construction Equipment 
Attachment 6: Inspeaion Report - General Line Equipment Form A393 (Rev. a) 
Attachment C: Inspection Report - Crane, Form pJ93-1 (Rev. 2-85) 
Attachment D: Inspection Report - Tractors, Loaders, Excavators, Fork Lifs Form A393-2 (Rev. 7-81) 
Attachment E: Inspeaion Report - Trucks, Form A393-3 (Rev. 9-81) 
Attachment F Monthly Safety Inspeaion Cheddist for Construction. Form S70-2-9 (Rev 

Equipment c, ‘, 2 ‘ 4  f J  i 
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29 CFR 1926550 
29 CFR 1926556 
29 CFR 1926.601 - .602 
29 CFR 1!326.1OOO 
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- Safety Devices Required for Construction Equipment 
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B .- I I I 1 11 
ATTACHMENT D 

Page I of 1 

Inspection Report - Tracton, Lo&, E x u v u ~ r s .  Fork Lift 

. .  . .  
TO BE SUPPLIED 

. -- . 

ENVIRONMENTAL SAFETY AND HEALTH MANUAL ESH-1-JOOO 



5904  SPR 2-36 
Revision 0.1 
Page 10 of 11 FERMCO 

EQUIPMENT PREOPERATIONAL AND PERIODIC INSPECIlONS 

ATTACHMENT E 
Pap 1 of 1 
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Monthly Safety Inspaction Checklist for Constmction, Form S70-2-9 (Rev. 1-90) Equipment 

MOMlWLY SAFETY INSPECTION CHECKLIST FOR CONSTRUCTION EQUIPWENT 

mQlLcTIR orn 1 
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EQUIPMENT OPERATOR TRAINING 

1 .o 

2.0 

3.0 

GENERAL 

A. 

B. 

C. 

0 
0 
0 
0 
0 

Th& policy provides guidance for the trainhg of equipment operators and for review of the 
fundamend prinaples and operations- governing the equipment 

These guidelines in this policy were developed to provide assistance for projea p e n o ~ c l  in 
developing and administering programs in safety for the training and retraining of equipment 
operators. In addition to outlining the information necessary for review and approval by 
Occupational Safety and Health (OS&H), they indude suggestions for designing training plans. 
These guidelines are an attempt to outline a program that project personnel may use in preparing 
a training plan for approval by OS&H. 

Each operator will s u c c e s f d y  complete the FERMCO training or retraining program concerning 
the safe operation of k / h w  wed machine prior to the assignment. This training program 
may consist of both classroom insmaion and on-the-job experience until satisfactory knowledge 
has been acquired. Training or retraininq programs are required of the foUowing groups: 

New operators 
Newly employed experienced operators 
Operators asigned to equipment on which they had no prcviorrs experience 
Refresher training of operators 
Hazard training for equipment operators 

RESPONSIBILITIES 

FERMCO pvsonncl engages in developing and administering safety programs for the training and 
retraining of equipment operators to comply with the requirements of this policy. 

REQUIREMENTS 

The following Training Procedure Steps are recommended for cross-trahbq and upgrade training: 

3.1 Equipment Operator Rrparstory Talaing 

A. Machine terminology 

6. Safe operating proceduru 

C. Prwperat iod and post-operational maintenance checks 

D. The following basic operating principles: 

0 Macb.int controls and fundons 
0 Machine components and attachments 
0 Operation and funaion of components and attachments 

‘9 I.? 
I 

I 

000159 
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EQUIPMENT OPERATOR TRAINING 

E. 

0 
0 
0 
0 

F. I 
32 

A. 

B. I 
33 

A. 

B. 

C. 

D. 

Review of the followiag: 

Manufacturer’s operator manual 
Occupational Safety and Health Act Regulations 
American National Standards Institute (ANSI B30J) 
DOE/site regulations 

It is recommended that the trainee be given a measurable verbal interview or examination on eac 
piecc of equipment or category. The trainee will not progtss to the nub step until they reach 
level of competence that Satisfies the training instructor. 

Prrctical Demonstration 
. .  . -  

The trainee shall be assigned to an expcrienctd operator who will provide practical maneweh 
demonsuauons. At this point the trainee a d y  performs basic operations of the equipmer 
under the close supervision of the experienced operator. The trainee will be given demonstratioc 
and the opportunity to praaicc opera@ on each piece of equipment dcsigated within the ski 
level category. 

The immediate supervisor shall observc the trainee’s performance during practice operation c 
equipment and shall conduct a field performance evaluation to document the trainee’s ability t 
perform tasks safely and competently. 

On-theJob Perlomaace Evaluation 

After completing Steps 1 and f the trainee will be iyued a Trainee License. This will allow th 
individual to operate designated equipment and perform produdin work still under clos 
supervision of the experienced operator. Productive work assignments wiU be developed t 
minimiZe safety hazards to personnel and to reduce the risk of damage to property and quipmeni 

Productive work assigments for on-the-job trainiaq and opportunity to praaicc opera- on cac 
piece of equipment will be the performance of simple tasks with the machine in a minimu 
exposure location to people and property and with no critical operations performed. Pradc; 
maneuvering to gain experience on a crane, for example, wiil include such operations as follow! 

Swhghg, boosxi@ up and down and traveling in an open area such as a laydown yard 

Making small lifts in a minimum hazard area. These operations would not indude lifts in c 
UOUnd:  

Plant process areas 
Pro- piping or encrsjzcd electrical lines 
When vaveLng with a load 
Dud crane iifts ~- . + . *  

Personnel lifU or Lifts in heady traveled areas 

I . ,  
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EQUIPMENT OPERATOR TRAINING 

E. 

3.4 

A. 

E. 

0 

0 

C. 

D. 

E 

F. 

0 
0 
0 

The trainee will perform productive work with designated equipment as assigned by his/her 
immediate supervisor. The immediate supcrviso;. shall conduct a Field Performance Evaluation 
by observing the trainee's performance of productive work and documenting the trainee's ability 
to perform required tasks safely and competently. Upon satisfactory completion of the Field 
Performance Evaluation on each piece of equipment, the trainee will be eligrble for licensing per 
FERMCO procedures. 

Thin@ Guidelines 

Instructional methods that correspond to the obj& of the course should be chosen. Where 
the objeains-statc that students s60dd demonstrate recall of information, appropriate methods 
should include lecture, discussion, film, videotape or &&/tape presentation, and the use of self- 
teaching materials. Where the objectives state that the student will discriminate between objeds 
or conditions or operate equipment, methods that include student practice should be chosen. For 
example, tr- for students assigned to such positions as mobile equipment operator must 
indude either supervised practice during non-production or supervLed operation during 
production. 

On-the-job training, defined as training during which the student actually performs job tasks on 
the projeg iS an acceptable method of instruction under the following conditioru: 

Iwuc to r s  shall follow a written outline in which each task is broken down into its component 
operations. The students are required to demonstrate safe performance of each job duty before 
proceeding to the nud. 

All safety and health standards are observed For example, the instructor may not ride beside a 
student operator on a p i ca  of mobile equipment that has no m a d  seat 

Methods that promote maximum effectiveness in achieving the stated o b j e h  shall be used. A 
suffiaent supply of materials tools, and equipment shall be provided, and each student must have 
adequate practice time in their use. Students should not be required to share materials desiped 
for individual use such as programmed instruction workbooks, nor should more than one student 
at a time work at a simulator position. 

Lecture. film, and videotape or slide/tape presentations should require student respoDse sucb as 
oral reply to questions presented by an instructor, compietioa of written tests (used as trw 
aids), or directed note taking. If a student will be expected to perform procedures demonsvated 
to himlhcr, repeated demonstrations shall be available. Where sucb demonstrations are prtscnted 
on film, tape or tape and slides. students should be able to rwkw such presentations as many 
times as ncccsary. 

Subject descriptions shall refer to those given in this section for each course title, and the training 
should be appropriate to the specific project. For example, the trainiq will include hazards that 
are common causes of acadents on the site. 

In developing courses, the following should be included: 

Hazards that have resulted in accidents at the site 
Subjects that are less familiar to the operators 
Changes in kw? tec&ology, or safety prmdures that haw -d during the year . . .  

. .  . . .. . 
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G. 

0 
-- 0 

0 
0 
0 

H. 

I. 

0 
0 
0 
e 
e 
e 

J. 

TO develop a complete and effiaent program for new task trainiaqt it is necessary to know: 

All jobs that arc being performed 
What tasks each of the jobs entails. 
The skills, knowledge, and abilities nectssary to perform the tasks. 
h y  hazatds that may be assodated with the tasks. 
Training may be required to perform the tasks in a safe and effiacnt manner. 

Many of the tasks can be listed from recall or from looking at job descriptions. Developing a 
complete list of tasks should indude talking with individuals now working on the job or watch@ 
them actually do the job. Taking tb thesupcrvisors; consulting established operating procedures, 
and reviewing or developing Job Safety Anatysis (JSA) will help complete the iist of tasks- 

The ncA step will be to prepare an outline of the training procedures to be followed A course 
outline should indude the foUo- 

Subject title 
Title of the person conductkg the training 
Mate* needed to teach the course 
What the instructor will do 
What the student will do 
The procedures used to evaluate student performance 

For assistance in development of approved trainjag programs and icvon plaps, the Tr 
Department should be contacted 

4.0 AITACHMENTS 

None. 

5.0 REFERENCES 

SPR 2-3. Safety Task Assignment 
SPR 2-4, Job Safety Analysis 
29 CFR 1926.21 

I 
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MOTORIZED EQUIPMENT 

1.0 

2.0 

3.0 

CENERAt 

This poiicy provides guidance for the protection of personnel engaged in motorized equipment 
operations or who work in the area of such operations. 

RESPONSIBILITIES 

Motorized equipment operator, or personnel (including subcontractors) who work in the area of such 
operations, complies with the requirements of this poiicy. 

REQUIREMENTS . 

3.1 

32 

A. 

B. 

C. 

0 

0 

0 

33 

D d l n i t i O D  

Motorized equipment is defined as self-propelled equipment not designed and licensed for 
transportation on the public roads or highways; such equipment indudcs, but is not limited to, 
material handliaq equipment (such as, fork iifu, loaders, or backhoes). 

Opvator Licrnring and Training 

The operator's knowledge of operating and safety procedures and requirements of rhis equipment 
may be veriGed by written examination, by a manipulative test, and by obscnation of &/her 
performance during the first month of operation. A qualified penon, such as a supuintendenc 
will conduct the manipulative test to determine the applicant's operating ability. A manipulative 
test will be conducted on each type of model of equipment to be operated Training will be 
provided to each opcrator in compliance with SPR 2-38, Equipment Operator fraininp 

The Equipment Operator License Record must be completed and retained on fde for the duration 
of the projed. Also, the opcrator who is issued an Equipment Operator's License must retain this 
card on his/her person at all times while on the project site. This license is to bc reviewed and 
updated monthly and is valid for the applicable project only. 

Candidates for a motorized equipment pennit must meet the following minimum rcquhnents: 

The candidate must be mentally alert and physically capable of driving motorized equipment safely. 

The candidate must display a responsible attitude. 

The candidate must be familiar with the motorized equipment to be operated or be able to adapt 
quickly with proper training. 

Inspecti00 

Preoperatiooal inspection of motorized equipment will be conducted in compliance With SPR 2-36, 
and the Inspection Repon-Tractors, Loader, Scrapers. which is to be completed and retained in 
maintenance records. Monthly inspections will be conducted thereafter in compliance with SPR 
2-36 and the Safety Inspection Checklist for Construction Equipment, Form 70-2-9, completed and 
retained in maintenance records. 

ENVIRONMENTAL SAFETY AND HEAL7H MANUAL E5H-1-1ooO 
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MOTORIZED EQUIPMENT 

4.0 

5.0 

3.4 

A. 

0 
0 
0 
0 
0 

' 0  
0 

B. 

C. 

, 33 

A. 

Rollover Protective Stmcturrs ( R O B )  

All of the following types of material-handling equipment manufactured after June 30,1969, MU 
be equipped with rollover protective SVUQ~~CS: 

Rubber-tired, self-propelled scrapers 
Rubbcr-tired, front-end loaders 

Wheel-type agricultural and industrial tractors 
Crawler tractors 
Crawler-type loaden 
Motor graders with or without attachments used in construction work 

Rubber-tired doten 

The rollover protective suuctures will meet the federal minimum requirements for performance. 

iuI equipment equipped with rollover proteaivt svucturts will also be equipped with a seat belt 
to be worn by the operator while the machine is in operation. Forklift trucks with rollover 
protection wiil be equipped with seat belts which are to be worn by the employee while o p e r a a  
the forklik 

Audible Alprms 

All machines with a reverse gear shall be equipped with an alarm that sounds when ma 
in revctse gear. 

ATI'ACHMENTS 

None. 

REFERENCES 

29 CFR 1910.178 
29 CFR 1026.602 
SPR 2-38, Equipment Operator Training 
SPR 2-36. Equipment Preoperational and Periodic Inspcaions 

? / 5 ' * . / .  . . 
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FORKLIFI' OPERATIONS 

1 .o 

2.0 

3.0 

GENERAL 

This policy provides minimum requirements for the inspecrion, operation, and operator qualifications 
of forklifts. This.policy does not include manual pallet jacks. 

RES PONS I BlLlTIES 

A QualifSed Inspector inspects and documents inspections of all forklifts prior to their use on site and 
at least daily (29CFR 1910.178) thereafter. 

REQUIREMENTS 

3.1 

A. 

B. 

32 

0 
0 
0 
0 
0 

0 
0 

0 
0 
0 

0 

0 

33 

0 
0 

0 
0 

Operator Qualincations 

The operator must be qualitied based on demonstrated competency and experience. 

Only trained, qualifed. and a u t h o k d  operators may operate forklifu on the site. 

Operation 

Use the following guidelines when operating forklifts 

Operate forklifts accordiq to the manufacturer's insuuctions. 
Forklifts may cany only the operator. 
Do not modify or alter a forklift without prior written authorization from the manufacturer. 
Do nbt use forldifts to elevate or iift ~ C ~ ~ O M C L  
Whenever the operator is out of the scat, place the lift carriage in its lowest position. set the 
brake, turn off the engine, and if the forklift is on an incline, chock the wheels. 
Obsem all applicable traffic regulations. 
Forklifu routinely operated on roadways with automobile traffic must be equipped with turn 
s i g n a h  and brake lights. 
Forklifts operated on public roadways must meet the requirements of the local govembg body. 
Loaded forklifts operated on grades exceeding five percent must be driven with the load up grade. 
During refueling, stop the e q n e ,  have a fire effinguisher a d a b l e ,  and make sure the operator 
is off the f o r m  
Flammable and explosive classifications must be considered before using a forklift in any operating 
area 
Slings or other similar devices shall not be used to support loads directly from the forks 

Forklift Attachments 

Follow these guidelines when using attachments: 

If attachments are needed. use manufacturer-supplied attachments whenever possible. 
Use only attachments that are engineered, designed, and manufactured for the s p e d k  forklift on 
which they are installed. 
Use attachments only for their designed and intended purposes. 
Us&wpfact)uer-supplied fork effcnsions whenever possible. Any exception must be approved 
by &c'OS&A Organkition. 
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FORKLIFT OPERATIONS 

3.4 Environmental Considerations 

I 

Hydraulic lines must be maintained to prevent leakage. if a leak or a failure of a hydraulic system 
occu~r the spd must be cleaned up accordq  to site, local, state. governmental regulations and 
SSOP-0067, Seaion 7. 

4.0 ATTACHMENTS 

None. 

5.0 REFERENCES' 

DOE Hoktina and Rinaina Manual 'Forklift Trucks" Number 5.0 
ANSI/ASME 856.l.856.6 

29 CFR 1910.178 
ANSI/UL 5% 583 

1. '! 1' 3 , -  
I .  
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4.0 

3.1 

32 

A. 

B. 

33 

3.4 
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FERMCO Page 1 of 2 - 
AERIAL LIFI'S, VEHICLE-MOUNTED ELEVATING AND ROTATION WORK 
PLATFORMS, POWER PLATFORMS 

GENERAL 

This policy provides guidance for the proteaion of personnel engaged in operating and using aerial liFts, 
vehide-mounted work platforms, or powered platforms. 

RESPONSIBILITIES 

An aviai lift, vehicle mounted work platform, or p m d  platform opvator complies with the 
requirements of this policy. 

REQU'IREMEN'I% 
-. 

Inspection 

Inspection of the lift or platform will be made in accordance with and at intervals spedied in SPR 
2-36, Equipment Preoperational Inspeaion. 

Opvatioo 

No employee will be permitted to use or operate lifu or platfonns unless he/she has been 
instructed and trained by a competent penon in the use and operation of such equipment 
Equipment will be operated in the vicinity of electrical distribution or cramnksion tineS only in 
accordance with SPR 2-48, Mobile Craw. 

Equipment will not be moved when the boom is elevated in a working position wit6 employees 
io the basket or on an elevated platform. Manufacturer's specrfcations and limitations will be 
observed Operators must use safety harnesses with lanyard w e d  to the platform. Operators 
must work while standmg on the platform floor, never on thc top rail, mid-raii or toc-board; they 
may not climb out of the platform to an elevated work location other than ground level Rigging 
shall not be allowed from the platform or boom. Employees who tamper with controls and/or 
bypass safety devices, such as deadman switches, etc, are subject to disciplinary auion. 

Operator Licensing and Training 

The operator's knowledge of opera% and safety procedures and requirements for this equipment 
must be vcdied by a manipulative tcst and by observation of hislher ~ C ~ ~ O ~ M C C  during the f i t  
month of operation. A qualified person, designated at the site by managemenk will conduct the 
manipulative test to determine an appiifant's operating abfity. A rnanipdak t u t  will be 
conducted on each type and model of equipment to be o p e d  Training wili be provided to 
each operator in compliance with SPR 2-38, Equipment Operator Training. 

Rt Wcatioos 

For additional guidance on the inspeaion. testing, operation, and maintenance of lifts and 
platforms, hduding electrical testing and bursting safety factors, see ANSI A921969, hnerican 
National Standards institute Standard. 

A'ITACHMENTS 

None. 
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PLATFORMS, POWER PLATFORMS 

REFERENCES I 

. .  
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29 CFR 1926552 through 1926556 
29 CFR 1910.66 through 1910.68 
ANSIA92-  1969 
SPR 2-36 
SPR 2-48 
SPR 2-38 
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RIGGING PRACTICES/INSPECIIONS 

1 .o 

2.0 

3.0 .. . 

GENERAL 

This policy provides guidance for the protection of personnel engaged in rigging operations. 

RESPONSI BIL(TIFs 

FERMCO and Subcontractor Personnel engaged in rigging operations, comply with the requirements 
of this policy. 

REQUIREMENTS 

3.1 

A. 

8. 

C. 

D. 

E. 

F. 

. .. . .. , . e '., ... . . . .  

Rigging opvationr 

When temporary rigging such as wire rope kbing, come-alongr, chain falls, etc, are used for 
support during all erection sequences of machinu. piping, platforms, wallrways, and steel members 
the rigging shall not be removed until all levrling and alignment is complete and the item is 
secured in its permanent location. At that time rigghg may be removed. 

Rigging equipment wiU be inspeaed before each use and as nectssary during its use to ensure that 
it is safe. Rigging equipmeat shal not be used if deformed, cracked, worn, kinked, d e 4  CUL 

shows evidence of heat damage, or having broken or damaged paru All rigging equipment 
induding, but no1 limited to, slings (wire and nyioo), chain-falls, comc-aioqs, spnaden, lifting 
beams. et& shall be inspected on a quarterly basis by a qualified persoo. Records shall be 
maintained using the Rigging Equipment Inspection Report (Attachment A). The inspection shall 
be performed by a qunlificd and trained person and the r;geing equipment color coded in 
accordaaa with the SPR 2-22, for Assured Equipment Grounding Conductor Pragram, suggested 
color cycle for each quarter. Defective rigging equipment will be remused from service 
immediately and be repaired or destroyed 

Rigging equipment. indudhq shackles and hooks, will not be loaded in ex- of its manufacturer's 
recommended safe workkg load or as specified by federal regulation (see the Code of Federal 
Regulations, Title 29, Part 1% Section 14162i51, Tables H-1 &rough H-20). Speclai custom 
designed grabs, h o o k  clamps, etc, shall be marked to indicate safe working loads and shall be 
proof-tested prior to w to L25 percent of their rated loads. 

ANSI standard hand signals shall be used to direct operations. Riggins equipmeat shall only be 
used Within its rated capacity or spcaIitd lift angie. Rigging equipment shall be labeled with the 
rated load, manufacturers name, serial number, and we& of equipment over 100 Ibs. Rigging 
equipment shall be stored in designated areas and ptoteaed against weather, incompatible 
chemicals, hgb temperatures, sharp objects, and comers Hands fingers, and other body parts 
shal be kept from betwccn equipment and the load. 

Rigging equipment shall only be w d  by trained authorized personnel in accordance with 
established procedures, Pre-Lift Plans, or Safety and Health Plans. Loads shall be balanced before 
being lifted; avoid sudden acceleration, deajeratioq or swinging. Loads shall not be permitted 
to come in contact with any obstruction or lifted over pcnonnd Rigging equipment shall not be 
used for side pulls or sliding a load unlw authorized by a qualified engineer. 

Job or shop hooks formed from bolts, rods, rebar, etc, will not be used 
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RIGGING PRAmCES/INSPECIlONS 

33 

A. 

B. 

C. 

33 

A. 

B. 

C. 

Drams and Sheaves 

The s k  of drums and sheaves will vary according to the size and flexibility of the rope. The 
sheaves will be of the proper size so as not to pinch the rope. The grooves of drums and sheaves 
should be kept smooth and free of bum or defects. Sheaves, drums, and rollers should be 
properly aIigned; m d q m e n t  causa uccessive wear to the rope and, over a period of time, may 
weat off an entire flange of sheaves. Ovtrwinding and cross-winding should be avoided; either will 
abrade and distort the rope. 

Chcck the groove diameter of all shea- with a "groove gauge' only. Using wire rope in an 
o v m k d  shcaverausu the rope to become tlattened or distort& using undersized sheave causes 
the rope to become flattened or distorted; using undersized grooves will pinch and tear the rope. 

Check the sheaves and blocks for worn bearing; allowing the sheaves to wobble on the pius will 
cause the rope to rub and wear the sides of the sheaves throat 

wlr+ Rope 

Reek of wire rope shall not be dropped. To keep the wire rope dean and dry during storage, it 
should be coated with a protectin coating that seals out air and moisture. Whether in storage or 
in use, all wire rope should be kept well lubricated. Wuc rope should not be stored where it will 
be exposed to acid fumes or other corrosive agenu 

To avoid kinks, the reel of wire rope must be mounted on jacks or a turntable so rhu it 
revoln as rope is pulled off. (If a loop forms in a slack rope, a kink will develop if the rope is 
drawn @it, and the wire will be weakcned at this point. ) During instahtion, the rope should 
turn the same direction off the red and onto the drum to avoid reverse bends. During breaLing 
iS the new rope should be run without a load. The first load should be gradually i n d  to 
preset the wire. 

1 

Wue rope shall not be used if there are six (6) randomly distributed broken wires in one rope lay, 
three (3) broken wires in ooe strand in one (1) rope lay, or if the rope shows signs of cxccsiw 
war,  kinlrs. corrosion, or orhu defea Wue r o w  that bave splices should not have less than 
three (3) tucks. 'ZT bolt wire rope dips will be applied so that the 'u' d o n  is in contact with 
the 'dead cab of the rope. 

4.0 A'ITACHMENTS 

Attachment A: Rigging Equipment Inspeaion Report, Form 70-29 

5.0 REFERENCES 

29 CFR 19262S1 
29 CFR 1910.184 
ANSI B 30.0, 1, 5, 10, 11, 12 16, 20 
DOE Hoisting and Riging Manual 
SPR 2-22 
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CRANE OPERATOR QUALIFICATION 
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1 .o 

2.0 

3.0 

GENERAL 

This poiicy provides guidance for ensuring, prior to assignment that all crane operators are properly 
qualified for crane operations and to provide guidance for s t a n d a r w  the cedication methods. 

RESPONS 1 BILITIES 

C m e  Operator 

A. 

E. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K 

L. 

Understands all  safety rules and regulations pertaining to operacing the different types of cranes, 
including 'cherry pickers". and.boom.kucks=. 

Understands hand signals associated with a a n c  operations. 

Understands. reading, and interprehg load charts. 

Understands basic en@eering principles of equipment such as levers, gears, shafts. chain drivers. 
e tc  

Has a complete knowledge of basic machine operation, including equipment capabilities and lever 
and pedai functions. 

Understands the operation of the crane and being able to 'walk" (move) the crane. 

Understands rigging techniques. 

Is able to estimate load size and weights. 

Understands the proper methods of maintenance. care. and inspection of cables and Lines. 

Understands the vocabulary used in crane operations. 

Has a thorough knowledge of the machine's maintenance and lubrication requirements. 

Understands methods of time and equipment reponing. 

REQUIREMENTS 

3.1 Operator Qualification &requisites: 

A. 

E. 

A minimum of 6 months of experience in o h  or equivalent work experience on cranes. 

lMechaniCa aptitude and ability, as well as the desire to operate construction equipment. 

C. Successfully pass a substance abuse test. 

00o'~'i 2 
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F. 

G. 

H. 

I. 

J. 

K 

32 

A. 

B. 

c. 

D. 

Good physical conditio& having passed an annual physical examination performed by a medical 
dodor. The examination includes. but is not limited to, eye eramination (depth perception and 
peripheral vision), blood pressure, and past health history which must be indicated on the 
Employee Physical Examination Form (Attachment A). An EKG, chest x-ray,and/or audiomehc 
test will be performed only at the doctor's discretion. 

Vion of at least #)/30 Snellen in one eye and 20/50 in the other, with or without corrective 
lenses. 

Ability to dkhguuh colors, regardlev of position, if color difiercntiation is required for operation. 

Adequate hearing (with or without hearing aid) for the spedfic operation. 

Sufiiacat strength, endurance, agility, cootdinarion, and speed of reaction to meet the demands 
of equipment operation. 

. -  - 

Evidence of medical problems. physical defects, or emotional instability which couid render a 
hazard to the operator or others, or which, in the opioioa of thc examiner, could interfere with 
the operator's performance. In such case where there is evidence, spcaalited dinid or m d d  
judgments and tesu may be required. 

Evidence that an operator is subject to seizures or loss of physical convoL Sptaalited m e d i d  
t u U  may be required to determine thcsc conditions. 

Operators and operator trainees should have normal depth peraption, GeJd of Vision. readon 
the, manual dmerity, coordinarioa, and no tendeaaes toward dinintss or cimilnr undesirable 
charaaerbtia. 

Prerequisites for the Following Health Conditions: 

Note: If it is determined during the physical examination that the following health conditions exist. 
a detailed note derived from the physical shall accompany the completed examination fonn stating 
severity of condition and ability to perform duties. 

Diabetes - Assuriag the operator's diabetes is well coowlled and the operator is ha- no 
hypogiycemic episodes. Alsa stating if the operator has a peripheral neuropathy inw% the 
hands or feet when he/she did not have the proper feeling affecting the operatds ability to 
operate the crane properly. 

Egikpsy - A Dote from a neurologist attesting to the fact thaI the operator's d e s  ar t  well 
cootrolled on medication and the operator has been seizure-free for the past U months. 

Hurt - A note from a cardiologist anestiag to the fact that the operator's hcart condition is stable 
and that the operator is not prone to dizzy spells or fain- 

Syncope (fainting spells) - The cause must be determined and treated and there must have been 
no recurrenct within the past six (6) months. 

.+ II . 4 ,  , . . < I C \  
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33 

3.4 

A. 

B. 

Annual physical examinations 

The site nurse s h d  perform some of the annual physical examinations, such as blood pressure, 
eye examination (depth perception and peripheral vision if trained and qualified), etc If any 
discrepancy or abnormality is found the operator must be referred to the site physician. On 
completion of the physical examination, a physician's opinion letter wiU be forwarded back to 
Human Resources and department supervision (classifications showing hitations if any). 

Opvator Licensing 

A successfuIIy compfeted FERMCO crane operator's training or retraining program referenced. 
in SPR 2-38, Equipment Operator Training, is required. A refresher course is required annually 
thereafter. 

The crane operator applicant must comply with all operator licensing requirements as outlined in 
SPR 2-47, Crane Operator Licensing Program. 

4.0 

5.0 

ATTACHMENTS 

Attachment A: Empioyee Physical Examination. Form 70-1-2 (Rev. 4-87) 
Attachment B: Instructions for Performing and Record& Physical Examinations 

REFERENCES 

DOE Hoistinn and Riczina Manual, Operator Training and OuaLifications, Number 2.0 

SPR 2-38. Equipment Operator Trainiap 
SPR 2-47, Crane Operator Licensing Program 

' 29 CFR 1910.179 
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Employee Physical Examination, Form 70-1-2 (Rev. 4-87) 
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CRANE OPERATOR QUALIFICATION 

ATTACHMENT B 

Instructions lor Performing and Recording Physical Examinations 
Page 1 of 1 

Qu&cdons for OpcfaKln 

1. 

2. 

3. 

4. 

Opauorr and opentor auncu shall mcu the 
followmg p h y a u l  qurlfimons: 

- visioa u lust 20130 SmUen m one eye r9d 20150 
In the ocha wthout corr#Iovc lenser; - dnlity to disanguuh colm, rrgrdlaM .of 
poacloa d color Qfimnouron IS replysd for 
V - w O :  
.Qquc h m g ,  ~ t h  Or wBout h m g  a d .  
for for the spoclfic opcraaon: 

- 

Evideacc of phynul  dcfscu or cmoaorvi msubdity 
whch could render a hrutd to the opnuor or 
othen. or whch m the opunon of the exannner 
could lntcrfen wth the operuor’s perfornuace. nuy 
be sufficiun C.LUC for dqd&caaon .  In such 
wo. spenrlized c h u l  or d c d  judgemmro and 
trg m y  be r c q u d .  

Evidurcethrt an operrtor u subJect to ~ ~ z u r a  or 
IOU of p h y a u l  co~trol  dull be sufficiem feLIOn for 
diquh6mon. Specl.Lzed m d u l  ttro may be 
requucd to dacrmrm t h e  COII~IRON. 

Opemton .od opcmor tnmeu should have normal 
dqxh perccpraon. field of man. rumon tame. 
d dextcnty. coordmuron. d no tendencies to 
diznaess or nmrkr undesvrble charmensacr. 

- Hurt: A note from a c u d i o l o g h  -g to the 
fact dut B e  opcruor’r h u n  condition IS &le 
md dut the operuor IS not prone to dizzy spells 
Of frinting. 

or- or systems which m y  be affected by 
workplace mumala or phynul  .gems d B e  
phyaiul exemon r c q u d  m perfonmng the pb. 

Eurrrples: 

- Liva fuXROn cut would be pcrfonncd on a 
p ” 0 n  exposed to more thrn 90dBA 8hr. W A  

- Lung funcaon  tu^ FEV, a d  WC. would k 
pafomd on perrons expod  to nrong mung 
such u hydrogen chloride. ozone. sulfur oudu. 
rue~gen ouda. =Id ud chlorine. 
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CRANE OPERATOR LICENSING PROGRAM 

1.0 

t 

2 .o 

3.0 

GENERAL 

Persons who operate cranes on this site must q u q  for a FERMCO crane operator's license. These 
licensing requirements apply to persons who operate any crane (boom truck. indusulal hydraulic 
friction, tower, or overhead bridge); hoist operator (with a lift capacity greater than ten (10) tons); or 
any operator of a Lfung device that Lifts a person in a manbasket. (See note for subcontracted 
operators.) 

RESPONSIBILITIES 

2.1 

0 

0 

0 

0 

2 2  

A. 

B. 

C. 

23 

2.4 

- .  
Operator in 'fraining-. . 

Receives a license by completing the following 

Successfully passing an operator's ski l l  test (for each piece of equipment to be opcrated); 

Successfully passing a 30-day performance evaluation: 

Successfully passing a physical examination: and 

Successhrlly passing the substance abuse test with a negative result. 

Licensed Operator 

Administers all crane operator's ski l l  tesu (except hisjhcr own) to operate a crane. 

Coordinates the 30-day performance evaluation with the licenser's immediate supervisor. 

Licenses a crane operator based upon the resulrs of the ski l l  test, performance evaluation, medical 
examination, and negative result of a substance abuse test. 

IS&H Section 

Requests the physician to administer the substance abuse program for crane operators. 

Physician 

Arranges for substance abuse testing to be conducted on all potential licensees prior to their ski l ls  
test by the licenser. and immediately after a crane accident. 

REQUIREMENTS 

A. FERMCO Licenses are renewed on a yearly basis. 

. .. 
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A. 

B. 

32 

A. 

B. 

0 
0 
0 
0 
0 

C. 

D. 

E. 

lhe project manager will select a Crane Operator Licenser who meets the following minimum 
requirements: 

5 yeas of proven utperiencc in operating hydraulic and fiction cranes 
6 months of continuous service with FERMCO 
Ability to read and write 
Has maintained, on a continuous bask, a good safety record and performance 
Recommendation from area superintendent 
Must be supervisor level or above 

Crane Accidents - 

Tuts performed as the result of a crane accident will aL0 be handled as site procedures and 
policies dictate. 

In the event of a crane accident the operator involved (licensed or not) will be sent immediately 
to the physician who wdl administer the test as he/she would for hiring or recertification and the 
results would be handled in the same manner. It is the policy that this apply to leased crane 
operators and subcontractor operators also. 

The applicable equipment operator's skiu test will be given to measure the employee's general 
operational skills under varying site conditions for a spealic model of cane. The sirill test will 
cover the responsibilities for inspcuion and preventive maintenance and the operational 
characteristics and limitations of that rypc of crane. 

The following equipment operator skilk test forms shall be used to measure the Operator's skills: 

Drum Hoist 
Crane-H ydraulic 
Crane-Friction 
Cranes-Tower 
Crane-Bridge/Owrhead 

At hb/her discretion, the licenser may discontinue the test if the operator shows an obvious lack 
of opcrathg skill; is in W f a c t o r y  physical condition: or shows undue nervousness. If the test 
is discontinued licenser will note justification of this on the test form. 

A chcddist of tasks will be used to evaluate the skill of the operator. The licenser will be required 
to maintain copies of all passed and faiied skill tests. 

After taking the tes t  the operator will enter a 3O-day performance evaluation period Performanct 
Evaluation-Equipment Operator, (Attachment A), will be used to record the performance 
evaluation period rating. Upon succtssful completion of both the skills test and the observation 
period, an Equipment Operator's Liccw, (Attachment B), will be issued to the employee by the 
Licenser. The license will List the model of crane the employee is authorized to operate on the site 
and any restrictions placcd on such operation. 

... ..- I ., v , . ,  
1 . -  
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G. 

33 

A. 

B. 

C. 

3.4 

A. 

B. 

33 

A. 

B. 

0 
0 
0 

C. 

0 
0 

( ? : ) * e  . b e 4 . .  

~0 

Potential licensees who fail the skill test will not be eligible for retesting until they have received 
further training. Potential licensees f a h q  the skill test will not be hired as crane operators. They 
may be placed in other positions or they may be terminated. 

Potential licensees who fail the substance abuse policy with a positive test result will be terminated 
and not eligible for rehire for 6 months. 

Recordkeeping 

An Equipment Operator License Record, (Attachment C), wiil be maintained by the site's licenser 
for each licensed operator.. This record lists. the cranes that an operator is licensed to operate. 

The original copy of the form is to be retained in the operator's file by the licenser. Copies of this 
form and d forms involved ate to be forwarded to the site Human Resource Department, and 
the OS&H Department. 

The Equipment Operator License Record is to be reviewed for renewal annually, from the date 
of issue, for all cranes licensed for the operator. Ali skills tests (passed or failed) taken by 
operators (whether hired or not) must be forwarded to the OS&H Deparunent for retention. 

Renewal 

For license renewal, l icewd operators will be required to pass a skills test every U months for 
each model of crane operated If the licensed operator bas operated any type of crane for U 
months without a break in service with FERMCO as a crane operator, a performance evaluation 
period will not be required. 

I t  is the joint responsibility of the licenser. the OS&H Organization. and the operator to initiate 
the renewal procedures within 10 days of the operator's license expiration date. To renew licenses 
the licenser must complete both the Equipment Operator's License, and the Equipment Operator 
License Record. 

Revoking the License 

A license may be revoked by the Licenser with the approval of the area superintendent at any time. 

Licenses for all manes will be revoked for a period of 6 months for such reasons as the following 

Inability to succtssfully pass the physical exam for crane licenses 
Poor performance 
Safety violations involving hazardous equipment operations 

Licenses for alI cranes will be revoked for a period of not less than 6 months and the operator be 
subject to termination for such reasons as the f o l l o w  

d accident due to operator ne&gence 
Operating under the iniluence of drugs or alcohol 
Falsification of licensing records 
Positive results of a substance abuse test 

0001'79 
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D. 

E. 

These ruiu are not to be considered as Limiting or restrictive in nature. 

Upon completion of this period of revocation, an operator must satisfy onginal licensing 
requirements (the ski i ls  tests, the 3O-day performance evaluation and substance abuse test) prior 
to being reinstated. 

4.0 

F. 

3 6  

A. 

B. 

C. 

D. 

3.7 

Thc reason for revocation of an operator's License must be noted on the Equipment Operator 
License Rccord. Written supporting justification of this action will be kept in the operator's 
p c r s ~ ~ e l  me. A copy of this form will be forwarded to the OS&H Department The licenser 
is responsible for retrieving the Equipment Operator's License, if the equipment license has been 
rcvoktd. _ .  - L. ... .. . 

Sospendlag the Liansc 

A license may be suspended by the licenser with the approval of the director of the department, 
at any time. 

Au licenses will automatically be suspended when the operator's physical Uraminatioo becomes 
delinquent (one year from date of examination) or if the operator fait to pay  the physid 
examination. Upon successfully pasing the physical examination, the valid licenses will be 
reinstated 

All Licenses will automatidy be suspended and an operator denied p e d o n  to operate any 
crane aftcr an accident has occurred After a thorough and complete invdgauon of the acciden 
the licenses will be revoked or reinstated based on the accident fads. The operator will be g k ~ y  
a subscancc abuse tw within 24 hours. 

 he reason for suspension of an operator's licew must be noted on the Eqthpmcnt Operator 
Licew Record. Written supporting justification for tbis action will be kept in the operator's 
personnel file. A copy of this form will be forwarded to the OS&H Department. The licenser 
is respoassible for retrieving the Equipment Operatof's License, if all equipment ticcws has been 
suspended. 

sukootracted opemtorr 

The area manager wi l l  assure that all subcontracted o p t o n  will have to pran (with satisfactory 
donunentation) their crane operation abilities and expcriena and pass a substana a b w  test with 
a negative result prior to working on that project. Thia criteria must be met annually (for long- 
term contracts) or every 6 months if the crane utilization is short term and at irregular intervals. 
(An indemnification from the subcontractor and a release of lien horn the employee is required.) 

ATTACHMEHIS 

Attachment A: Performance Evaluation-Equipment Operator 
Attachment B: Equipment Operator's License 
Attachment C: Equipment, Operator License Record 
Attachment D: Crane Operator Liccnst Record 
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5.0 REFERENCES 

None. 
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CRANE OPERATOR LICENSING PROGRAM 

NAME us. -.MIDDLE) SOCIAL SECURITY NUMBER C m  
AND 
#)SITION 

PROJECT PROJECT NAME BADGE NUMBER 
NUMBER *. 

FOR OFFICE USE ONLY 
O V E W  RATING 

GENERAL: 
1. Demwanttr Mf- ~WUWIUS. 

SPECIFY CRAFT: 
2. Qurlityofworl. 
3. Quaaaly ofwork. 
4. Rudraduwapruor'rmrauri. 
5. Ideaafy -fay cquqmea on spta.6~ pece of cqu~~mcar. 
6. Rd.aduaedlapamtychrrrrformrchrag.  

CIRCLE APPROPWATI! PERFORMANCE RATING 
LOW HIGH 

1 2 3 4 S 

1 2 3 4 S 
1 2 3 4 S 

NIO 1 2 3 4 S 
NIO 1 2 3 4 S 
NIO 1 2 3 4 S 

1s. pdonn gt.nad claaup of rmckln. 
16. O v d  evrkuroo. I 

NIO 1 2 3 4 S 
NIO 1 2 3 4 S 
N 10 1 2 3 4 5 
N/O I 2 3 4 5 
NIO I 2 3 4 5 
NIO 1 2 3 4 S 
NIO 1 2 3 4 S 
NIO 1 2 3 4 S 
NIO 1 2 3 4 S 

1 2 3 4 S 

PREPARED BY- krparwr, SIGNATURE 

REVIEWED BY SIGNATURE 
2 1  . I - < t : .  i 

DATE 
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MOBILE CRANES 

1.0 

2.0 

3.0 

GENERAL 

This policy provides guidance for the protection of p e n 0 ~ ~ 1  operating mobile cranes or workmg in the 
area.of operation. 

RESPONSIBILITIES 

21 Operator 

A. Performs a daily inspection. - , - _ -  
B. Documents the inspedon findings prior to use on each shift. 

REQUIREMENTS 

A. Ea& mobile crane will be inspected by a competent person for mechanical defeas upon its arrival 
before its use on the projw and monthly thereafter. The Safety Inspection Checkiist for 
Consmaion Equipment, Form Sfo-2-9, will be completed and retained in the maintenance 
records 

B. It is recommended that the equipment be load-tested oaly in accordance with the maaufauurer's 
speatications and Limitations and American Nationai Standard Institute (ANSI) 8305-1982, 
Mobile and tocomorivc Cranes. 

No modillcations or J t d o n s  that affect the capacity or safe operation of the equipment will C 
ma& by the project or any individual without &e m&ufauurc& written appro& 

3.1 Opemtor TrOipinS and Licensing 

A. AU mobile crane operators must be instructed in or given the opportunity to read and understand 
the manufaaurer's operations manual for assigned make and model machine, applicable OSHA 
and ANSI standards, Safety Perfonnana Requiremenu (SPR), and any additional applicable 
irrfonn?rioo concerning tbe operation of the ayigDcd machine per SPR 2-38 Equipment Operator 
TEhiIlg. 

B. .A mobile uane operator must be licensed to operate the spedic make and model crane assigned 
pa SPR 2-47, Crane Operator Lictnsing Program. 

31: s- Oprrrtions 

A 
. r  

A d k  areas within the swing radius of the rotating supe~tntcturt counterwcqht of a crane 
will be barricaded to prevent employees from being struck or crushed by the counterwclght. 

8. The hand signals to be w d  are thost prescribed by the ANSI standard applic-ble to each crane. 
Only 1 individual wiil a53~me the fhgging duties aad no orher pcnon shall flag during the Ut or 
electronic headset signabq, With the exfepuon of a person giving an emergency stop si@. I 

C. A copy of the manufacturer's operator's manual for each make and model machine must be in 
cab of the crane and the manufacturer's specifications and Limitations noted in it will be 

,& . b . ' . . ' >  
. ,  
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D. 

E. 

F. 

G. 

H. 

I. 

33 

A. 

0 
0 

B. 

C. 

3.4 

A. 
I 

B. 

In the operations and use of any hydraulic crane when both an auxiliary and main hoist h e  are 
reeved. an anti-two blocking warning system is required on both auxiliary and main hoist lines. 

Attachments used with cranes will not exceed the capacity racing or scope recommended by the 
crane manufacturer. 

No person will ride the headache ball, the hook, or the load being handled by the crane. W 
operations involving the use of suspended ~ C ~ S O M C I  baskets or platforms shall comply with OSHA 
regulations, SPR 2-50, and ANSI A1028-1983. The crane shall be equipped with an anti-two 
b lockq  device. 

Equipment will not be lubricated while in use unless it is designed for safe lubrication application 
during use. 

- .  . .  

Only 1 load will be hoisted at a time. Two or more separately rigged loads (ix., skip pan and 
steel beam, etc), will never be hoisted in one lift even if the combined loads are within the rated 
capacity. 

No one shall ride on the machine other than the operator. 

Electrical Hatards 

A crane will not be operated under any circumstana wherein any part of the crane or load will 
come within 10 feet of energized electrical distribution Lines rated 50 KV or below unless: 

The lines have been &-energized and are grounded at the point of work. 
Insulating barriers that are not pan of the equipment have been erected. 

For Lines rated over 50 KV, the minimum clearance between lines and any part of the machine 
or load will be 10 feet plus 0.4 inches for each’kilovolt over 50 KV or twice the le@ of the line 
insulator. 

AU Lints wdl be considered energized unlwr the penon or utility ownq rhe Lines indicate in 
Writing that they are not energized and that the lines are grounded at the point of operation. 

Tmveling with a Load (Pick and Carry) 

Travckng with a load (pick and carry) is not recommended as a means of transportiq loads from 
one locauon to another on the project and should be used only with authorized approval as a last 
reson. The use of farm wagons, forklifts. boom trucks, and flatbed trucks should be used to 
transport t huc  loads rather than ‘pick and carry‘ operations. 

Traveirag with suspended loads enrails many variables; i.e, the type of terrain, boom length, 
momerltum in starting and stopping, e t c  Therefore, it is impossible to formulate a srngle standard 
proccuure with any assurance of safety. Thus when traveling with a load, the operator must 
evaluate the preMliing conditions and determine the applicable safety precautions. 
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C. 

0 

0 

0 

0 

0 

0 
0 

0 

0 
0 

0 

0 
0 

0 

3 5  

A. 

E. 

C. 

D. 

E. 

F. 

G. 

0 
0 
0 
0 
0 

The following precautions would fall into a general category. 

Do not exceed rated "on rubber" capacity chart. 
Pasition the boom parallel to the direaion of uavel. 
Engage the swing (house) lock. 
Maintain as shon a boom length and as low a boom angle as possible. 
Secure load off to d e r .  
Provide tag or restraint lines to snub load swing 
Load should be carried close to ground. 
Do not start and trawl until outriggers are fully stowed (reuaaed). 
Terrain m w  be-smooth, firm, and level. 
Maintain travel speed suitable to terraia 
Avoid sudden starting and stopping. 
A h q s  usc flagmen, both front and rear, to givc directions and watch for- hazards. 
Flagman should watch for power lints and other overhead obstructions 
No person shall ride on the machine. 

Wire Rope 

Wue rope with one or more of the following defects will be removed or replaad immediately. 

If one wire rope of a set (pcndent lines, multi-leg slings, ete) requires replacement, the entire set 
of ropes d be replaced 

In standing ropes, more than 2 broken wires in one lay in areas beyond end connections or 
than 1 broken wire at an end connection. 

, . -. 

In running ropes, 6 randody distributed broken wires in one lay or 3 broken wires i0 one strand 
in one lay. 

Wear of one-third of the o+ diameter of the outside individual wires caused by abrasion. 
scrubbing, flattentng, or peeling. , 

Khking, crushing, bud- or any other damage resulting in distortion of the rope structure. 

Evidence of heat damage from any cause. 

Rdudopf iom nominal diameter of more than: 

1/64 inch for diameters up to an including 5/16 inch 
1/32 inch for diameters from 3/8 inch up to and including 1/2 inch 
3/64 inch for diameters 9/16 inch to and including 3/4 inch 
1/16 inch for diameters from 7/8 inch up to an including 1-1/8 inches 
3/32 inch for diameters from 1-1/4 inches up to an including l-ljZ inches 
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3.6 N o a m  and Postings 

Rated load capacities. recommended operating speeds. speaal hazard w e  operating notes. 
and speaal instructions will be posted on all equipment and will be visible to the operator while 
he\she is at the control station. Illustrations of the hand s@s used in corneaion with the 
operation of equipment will be posted at the project site. 

4.0 

5.0 

A'ITACHMENTS 

Attachment A: Monthly Safety Inspection Checklist for Construction Equipment, Form S-70-2-9 

REFERENCES 
- . - -. 

ANSI B305 - 1982 
ANSI A1028 - 1983 
ANSI 830.2 - 1983 
ANSI B30.6 - 1984 
Power Cranes and Shovel Association Standards # l  & #2 
DOE Hoistina and Riagba Manu4 Mobile Cranes. #4 
DOE Hoktina and Ri&a Manual, Overhead & Gantry Cranes, #3 
29 CFR 1926550 
SPR 2-U, Barricades 
SPR 2-34 Equipment Operator Training 
SPR 2-44, Acrid Lifu, Vehicle Mounted Elevating and Rotation work Platforms Power Platforms 
SPR 2-%, StkMnded Workbasket 

c ... 

' 1  

- 
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MONTHLY SAFEIY INSPECTION CHECKLIST FOR CONSTRUCTION EQUIPMEKT 

000190 ENVIRONMENTAL S M E W  AND HEALTH MANUAL ESH-1-10 



IL O S & H ~ O N  

CRANE LIFI' PROCEDURE 

1.0 

2.0 

3 .O 

4.0 

GENERAL 

This policy provides gudance for control of lifts with cranes that are considered to be critical lifts. Lifu 
that fall into this category are those lifts that: 

0 

0 

0 

Exceed 75% of the crane's rated capacity for the crane configuration 

Require two or more cranes to make the Lift 

Are located such that the load. crane boom, or rigging could fall on electrical lines, transformers, 
pipe racks or pipe bri*ts, vesseis, or operating uniu containing flammable, explosive, or 
hazardous gases-or Liquids etc. a 

Are specially engineered and desiged to handle a specific load that requires the use of lifting 
equipment; such as, but not limited to, nngers, towers, poles, cableways, e t c  

0 

RJSPONSI BILITIES 

2.1 The Supervisor 

Completes the Crane Lift Permit prior to the criucal lift. 

2 2  Designated Project Personnel , 

A. Reviews and signs-off on the iift permit in the order iisted on the permit after the pennit has been 
completed by the supervisor. 

Places a copy of the permit in the cab of the lift-crane with the original permit filed in the site 
OS&H office. 

, 

B. 

REQUIREMENTS 

When calculating the total load to be lifted, indudiq all applicable 'component weights,' if it is 
determined the lift equals or exceeds 95% of the mane configuration capacity for the greatest radius the 
load vnll a h e v e  during pick. swing, or set. this lift shall not be made. If by chanpg  the crane 
codupation within the manufacturer's specifcations a greater gross capacity may be gained. the 
configuration shall be changed to keep the lift less that the 95% capacity. If not. a larger capaaty crane 
shall be obtained and used. 

3.1 . loterprrtatloo 

Crane codiguration as used in tbis policy refers to sucb variables of the crane as boom length, 
boom angle, counterweight, outriggers extended and set/tracks extended or retracted and 
attachments Cjib, headache ball. load block. hftiq devices. etc). Au above items affect the gross 
capacity of the crane and shall be taken into consideration prior to lift. 

33 Other Haards 

For any electr id  chemical or other hazard(s) involved or associated with the operations. the box 
marked 'Other Hazards' on the Crane Lift Permit shall be checked, explained. and approved. 

* . . E . .  

.ATTACHMENTS 

Attachment A: Crane Lilt Permit, Form 3-1-16 
,.. . i 9 $,':&.! 
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CRANE LIF'F PROCEDURE 

5.0 REFERENCES I 
29 CFR 1926550 
29 CFR 1910.179 

.. . -..... ~ . . - .  -. . . . . . - -' 
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1 .o 

2.0 

3.0 

GENERAL 

This policy establishes the methods to be used when employees are required to work from a workbasket 
suspended from a crane. 

RESPONS I BILlTIES 

FERMCO and Subcontractor Personnel comply with the requirements of this policy. 

REQUIREMENTS 

A. 

B. 

3.1 

A. 

B. 

C. 

32 

A. 

B. 

.- .- - 
Alternate methods and safety requirements as outlined in Attachment A shall be investigated 
before using the work basket as a method. This method shall be used only when other means of 
a- to the work are extremely hazardous or is not possible because of structural design or work 
site conditions. In no case is a work basket to be used as an elevator. 

Work baskets shall be designed by a qualified engineer who is competent in svuaural duigii. The 
basket will be constructed for the specific purpose of hoisting personnel by means of a crane. The 
use of the work basket will require approval by the supervisor, equipment supervisor, project or 
consmaion m-er, and the OS&H Manqer. 

Dab Guidelines 

Lrfting bridles on the work basket shall be designed to minimize tripping of the basket due 
movement of employees occupying the basket. The basket shall be at least 4 feet square, 
room should be provided which allows employees to stand upnght in the platform, and be of wid 
construction with a safety factor of &. 

clh 
A 42-inch high guardrail for perimeter protection of personnel within the work basket shall:be 
maintained. It shall be either solid construction or expanded metal ha- openqs of no greater 
than I/2 inch, with a gate that swings inward only and equipped with a positive 10- 
mechanism. The work basket weight, maximum number of employees. and the load capaacy.of 
the basket must be posted permanently on the basket door. The work basket shall be easily 
identifiable by color or marlung. Personnel work baskets are not to be used to hoist materials or 
tools without empioyee(s). 

A grabrail shail be provided inside the personnel basket. Overhead protectioa shall also be 
provided when employees are exposed to fallinp objects. AU weidiq shall be performed-by a 
welder qualified for the weld grades, types, and material specified in the design. All exposed 
rough edges shall be ground smooth. 

Rfppinp Machines 

Load block or ball hooks shall be a type that can be closed and locked. thereby eliminating the 
throat opening. As an alternate, a shackle with a screw pin, nut, and retaining pin may be used. 

When a wire rope Lftrng bridle is used to connect the work basket to the load Line. the bridle leg 
shal l  be connected to a slngle ring or s h a d e .  Lifting bridles and associated hardware use 
attachrng the work basket to the hoist line shall not be used for any other service. 

ENVIRONMENTAL SATFly AND HEALTH MANUAL ESH-I-IO00 000194 
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SUSPENDED WORKBASKET/PLATFORM 

C. 

D. 

E. 

33 

. A .  

B. 

C. 

D. 

E. 

F. 

All eyes in wire rope stings shall be fabricated with thimbles. WKC rope, shackles, rings, and other 
rigging hardware shall have a minimum safety factor off& 

A safety wire rope sling shall be afiixtd from the uppermost part of the Lifting bridle to a point 
a h  the ball or the dead-end load line of the load block or to the load block. 

Tag lines shall be used where prac t id  

Crane Wp and Operation 

The crane shall.bc uniformly kvel prithip OOL perant af the i m l  grade and located on firm fa Crane outriggers, if provided, shall be used according to manufacturer's spca6cahons 
when hoisting employees. Crane travd is prohibited while the work basket is suspended. The 
txane operator shall remain at the controls at all times, with the engine nmaing, when the work 
basket is suspended 

The total welght of the loaded work basket and related rigging shall not exceed 25 percent of the 
r a d  capacity for the radius and c o m t i o n  of the crane. The minimum load hoist Wire rope 
safety factor shall be e. h p t  where rotation resistance ropes are used, the line rhould be 
capable of supporting without failure at Iwt 10 timu rhc maximum intended load, I i f t i q  and 
loanring speeds shall not exceed 100 fee< per minute. The load-line hoist drum shail have 
cmtrolled (powcr) load lowe- capability; fret  fall is prohibited 

Teltscoping booms shall be marked or quipped with a device to clearly indicate to the operator, 
at all timts, the boom's mended length. 

A positive acting device shall be used which p r m n t s  contau between the load block or ovcrhad 
ball and the boom tip (anti--blocking device), or a system shall be used which deactivates the 
hoisting action before damage ocws in the event of a -blocking situation (two- block damage 
prevention feanuc). 

Load and boom hoist drum brakes. swing brakcs. and lockicy devices such as dogs and p a d s  as 
equipped, hall be engaged when the oocupied work basket is in a W n a r y  working pasition. 
If the work is not landed, it shall be secured to the s ~ ~ u r e  befort employee exit or enter the 
basket. 

cfurts haw Live booms (booms in which lowcxing is controlled by a brake without aid from 
otbu devices which slow the lowering speeds) are prohibited. 

3A -bspccUw and Testing 

A 
-r -_  

crane to be used and the work basket shall be insptaed by a competent penon at the 
beginniag of each shift and before hoisting employe# in the wxk basket after the crane has been 
used for any material handling operating in which greater than 50 percent of the rated capaaty 
was lifted. 

8. A trial LiA with the work basket unoccupied shal be ma& for each near work location and at the 
and safety devices [undo- 

properly. A fdJ+e. oF,rational test lift at 200 perm of the intended load of tbc work basket 
ShJl also be ma& at eakhhew setup location before hoisting employees for the hrst time. 

of each shift to ensure that ail system 

'. . 
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SUSPENDED WORKBASKET/PLATFORM 

C. 

D. 

E. 

35 

A. 

B. 

C. 

D. 

3.6 

A. 

B. 

A visual inspection of the crane, work basket and base support shall be conducted immediately 
after the test lift to determine whether the testing had any adverse effect upon any component or 
structure. A copy of the Monthly Safety Inspection Checklist for Construction Equipment shall 
be completed for the crane and attached to the Suspended Personnel Work Basket Authorizatios 
(Attachment B). 

Any defects found during such inspections which may create a safety hazard shall be corrected 
before further use of the work basket. 

Employees shall keep all parts of their bodies inside the work basket during raisin& lowerkg,, and 
positioning.. 

Safe Work Practices 

Hoisrioq of employees shall be discontinued upon indication of any dangerous weather conditions 
or other impending danger. 

The work basket shall be hoisted a few inches and inspected to assure that it is secure and 
properly balanced before employees are allowed to occupy the work basket. 

Employees being hoisted shall be in continuous sqht of and in communication with the crane 
operator or signal person. If at any time, the operator CaPIlot see hand signals or hear radio- 
related si& the employee shall stop all operations untii the employee can receive 

Employees occupying the work basket shall wear a full body harness with a lanyard 
attached to a structural member within the work basket. 

&lift Meeting 

A meet@ attended by the operator, s@ person(s) to be Lifted, and the person responsible for 
the task to be performed shall be held to review this procedure and the work procedures Lo be 
followed. 

This meeting shall be held before the be- of p c ~ ~ e l  hok- operations at each new work 
locatioo and thereafter for any employees newly a s s b e d  to the operation. 

4.0 

5.0 

!i 4': j 
- .. 

A'ITACHM ENTS 

Attachment A: Suspended Workbasket or Platform Checklist 
Attachment B: Suspended Penonnel Workbasket Authorization 

REFERENCES 

29 CFR 1926550 
29 CFR 1910.179 
ANSI B30J 

I 
090196 
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SUSPENDED WORKBASKET/PLATFORM 

ATTACHMENT A 
Page 1 of 3 

Suspended Work Basket or Platform Cheddist 

A. Description and type of work to be performed (givc details conarning duties, location, and surrounding 
ohtruaions). 

. : .. ..  . -. . .  .. . . - 

B. LESS HAZARDOUS ALTERNATIVES 

Nde: hswcrs shall be based on hazardous exposure to employees performing the work (time and mt 
of operation shall not be a determining faaor in the method used). 

Note: State reason(s) after each of the following why method may not be used to perfom work 
operation. 

I. Ladder and/or stairways (steps, utcnsios 'A'-Frame) 

2 Scaffolds (buck, tubular, two-point suspended) 

3. Auial lifts (power platforms, vehicle mountcdeleva~ and rotating work platforms--scissor Lifu 
JUS, h@ lift boom truck) 

4. Person4 boist (etevaton spider lift) 

5. Other mechanical methods (dam-shell, magne& drag, ete )  

Note: if one of the above is feasible, that method must be used to perform the work. If not, continue 
completing this ~hi&isi.;. ;. 1 
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SUSPENDED WORKBASKET/PLATFORV 

C. 

D. 

ATTACHMENT A 
Page 2 of 3 

-Suspended Work Basket or Platform Checklist 

CRANE REQUIREMENTS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 
9. 

10. 

11. 

a. 

u. 

Boom angle indicator 

Boom exmasion indicator 

Anti-two block device or damage prevention features 

Line speed governed (100 ft/min) 

Wue rope, lifting bridle. and associated hardware: 
safety factor of 5 

Brakes, pawls. or dogs in good condition 

Controlled (power) load lowemy (no free fall) 

Controlled (power) boom (not live) 

Uniformly level (1 percent of level gade) 

F m  foocing/suppon (mats needed) 

Outrigers extended and set 

(a) Crane's goss capacity 

(b) net capacity (after all Deductions) 

(c) 25 percent of net capacity 

Inspected (mane & support) per ANSI B30.5 & APS 7-3 

EASIUT REQUIREMENTS 

1. 

2. 

Designed by a qualified engineer 

welded by a qualified welder 

3. 

4. 

Suspension system to minimize tipping 

Safety factor of 5 of basket des ig  

5. Perimeter guarding 000198 a 
" . i '  i s )  
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SUSPENDED WORKBASKET/PLATFORM 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

u. 

14. 

ATTACHMENT A 
Page3of3 

Suspended Work Basket or Platform Checkkt 

Inward swing gate 

Grabraik entire perimeter 

Overhead proteaion 

Smooth interior sudaccs .. 

Capacity and welght indicators 

Platforms identitication m a r k q s  

Radios needed for lift 

Number of workers permitted for work - 4 maximum 
(250 Ibs./pcrson) 

Total welght of basket rigging, workers and materials 

_ . .  .... 1. 

WARNING: If item D-14 is greater than C-qc),  DO NOT MAKE LUT. 

E. TESTING AND INSPECnONS 

1. Work basket 

2 Per work shift. 

3. Trial cull at all work locations 

4. T a t  lift (200% of basket capacity) at each 
mane setup 

5. 

6. CnncliftaftertestliFt 

Crane level after test Lift 

F. PRE-LFl" MEETING 

1. Operator's responsibilities and duties reviewed 

2. 

3. 

Signal person's responsibilities and duties r e v i d  

Penon(s) to be lifted, responsibilities and &ties 
reviewed 

Supe&ion a w e  of responsibilities and duties reviewed 4. 

! ; ' , i : ; j  ) 
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IMMEDIATE FOREMAN 

EQUIPMENT SUPERINTENDENT 

FERMCO 

SUSPENDED WORKBASKXT/PLATFORM 

PROJECT/CONSTRUCTION MANAGER 

SAFETY MANAGER 

ATTACHMENT B 
Page 1 of 1 

Suspended Personnel Work Basket Authorization 

I as project manager do approve the use of a suspended work 

basket at - . .  - OD- .. The usc of the basket wili be 

in accordance with OSHA replations concerning Hoisting Personnel Basket/Platform from 
a 1- 

Cranes and Derricks. 

1 I 

000200 
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MATERIAL AND PERSONNEL HOISTS 

1 .o 

2.0 

3.0 

GENERAL 

This policy provides  dance for protection of employees using personnel and matend hoists. 

RES PONS I BILITIES 

Hoist Operator 

Obtains a physician’s cedicate of fitness before startiap the job and at least annually thereafter. A. - - -- - .  

B. Forwards the physician’s recommendation to the OS&H Deparunent or Human Resources or both 
for filmg. 

REQUIREMENTS 

3.1 

A. 

B. 

32 

A. 

B. 

33 

A. 

Inspeaion 

All hoists must be visually inspected by a quaiified inspector before daily use, with written 
documentation being made at 30-day intervals using the Safety Inspection Checklist for 
Construction Equipment (see SPR 243, Mobile Cranes) and with tests provided in accordance 
with manufacturer’s speafications and with applicable ANSI requirements. All inspections will be 
made by a qualified employee who \rill be nodied and instructed by supervision in the nature and 
exeat of such inspections. All reporu will be kept in the project safety file. and all unsatisfactory 
conditions will be reported to supenision and corrected before use of material and personnel 
hoists. 

All hoists will be inspected and tested at not more than 3-month intervals. Records of such 
inspections and tests will be in the project safety fie. 

opuation 

Rated load capacities. recommended operating speeds. special hazard waning, operating rules. 
signal systems, and operating instructions will be conspicuously posted at the operator’s station for 
the hoist or on the car frame or crosshead. Overhead protection of 2-inch planking, 3/4-inch 
plywood or the equivalent will be provided on the top of every hoist. 

No hoist will be placed in service until it has been inspected and tested by a competent craftsman 
under compctent supervision with a signed and dated written report of such inspection and test. 

Opemtor Training 

The operator’s knowledge of operatiq and safety proedurcs and requirements for this equipment 
must be verified by a written examination, a manipulative tesk and by observation of his/her 
performance during the first month of operation. A qualified person (such as a superintendent) 
will conduct the manipulative test to determine an applicant’s opera- ability. A manipulative 
p t , . v h  be‘xonducted on each type and model of equipment to be operated. Training wzll be 
piovided to each operator in compliance with SPR 2-38, Equipment Operator Training. 

000201 
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MATERIAL AND PERSONNEL HOISTS 

B. 

3.4 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

0 
0 
0 

33 

A. 

B. 

0 
0 
0 

The Equipment Operator Cediration Record must be completed and retained on tile for then 
duration of the project. 

Wlrt Rope 

Wire rope with one or more of the following defects will be removed or replaad immediately. 
If one wire rope of a set requires replacement, the entire set of ropes wiu be r e p l a d  

C o m i o n  - Any development of slight corrosion should be noted and watched closely. Severe 
corrosion is cause for replacement 

Broke0 wiires - One or more d e y  breaks, six randomly distributed broken wires in one rope lay, 
or three broken wires in one strand in one rope lay is cause for replacement 

. . a .-- - . - 

End attachmenu - Development of broken wires in the vicinity of attachment is cause for 
replacement. If this condition is localized in an operating rope and the section in question can be 
eliminated by making a new attachment, this may be done rather than replating the c n k  rope. 

Abrasion - Abrasioo, scrubbin& flattenin& or peeliog causing the loss of more than one-third of 
the onginal diameter of the outside wires is c a w  for replacement. 

Kinking - Sever khking, crushing, birdcaging, or ocher damage resulting in the distortion of the 
rope structure is caw for replaamcnt. 

Hat  - Evidence of heat damage resulting from contact with a torch or any damage caused b 
contact with elearical wires is caw for replacement. 

Reduction of rope diameter - Reduction from the normal rope diameter of more than the 
following is c a w  for replacement: 

3/64 inch for diameters up to and including 3/4 inch 
1/16 inch for diameters from 7/8 to 1-1/8 inches 
3/32 io& for diameters from 1-1/4 to 1-1/2 inches 

No person will ride on material hoists at any time except for the purpose of iospsctiq or 
maintaining the hoist. A sign stating “No Riders Allowed‘ will be posted on the car frames or 
crodlead 

AU entrances to material hoistways will be protected by gates or bars, which will: 

Guard the full width of the landing entrance 
Be painted with diagonal contrasting colors 
Be equipped with a latchrng device 

000202 
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MATERIAL AND PERSONNEL HOISTS 
U 

C. 

0 
0 
0 

D. 

3.6 

A. 

B. 

C. 

D. 

E. 

Bar protectors wiil be at least: 

2 x 4-inch lumber or an equivalent 
42 inches above the floor 
2 feet from the hoistway line 

Inspection, testing, coastruction. operation. and maintenance of material hoists urlil be in 
accordance with the requirements of American National Standards Institute standards, ANSI 105- 
1%9. 

P C ~ O M C I  hoisway doors will be at least 6 feet and 6 inches high. Solid doors, where used will 
be provided with a vision panel opening, having a width not exceeding 6 incha and an area not 
exc ted iq  80 square inches that is covered with expanded metal. 

L a n d q  doors vnli be provided that may be locked mechanidy so that they cannot be opened 
from the landing side. 

Lodes will be of a rype h a t  may be released only by a person in the car. 

For hoists located outside of structures, the enclosures on the building side of the hoistway will 
be full height or a minimum of 10 feet at each floor landing. 

Inspection. testing, consu~Ction, operation, and maintenance of ~ S O M C I  hoists will meet the 
requirement of American National Standard Institute standards, ANSI A10.4-1973. 

4.0 

5 .O 

ATTACHMENTS 

None. 

REFERENCES 

29 CFR 1910552 
29 CFR 1926.66.68 
DOE Hoistinp and R i b p  Manual, W3 & W4 
ANSI A10.4 - 19?3 
ANSI A105 - 1969 
SPR 2-2, Competent Person Designation 
SPR 2-38, Equipment Operator Training 
SPR 2-46, Crane Operator Qualifications 
SPR 2-47, Crane Operator Licensing Progam 
SPR 2-18, Mobile Cranes 

, \- * 1  '! 
I .  

00020.3 
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OPEN FUME, WELDING, AID HAZARDOUS WORK PElLMITS 

Page 1 of 4 - ... i l  

1.0 

2.0 

3.0 

GENERAL 

This policy outlines the basic requirements for obtaining written authorization and instructions before any 
work begin3 thrt requins the following: 

Welding 

Excavations 
Elevuedwork 

0 

. . Elearid wort not covmd by 1' FEIwTc(J spR'-"' ' 

opeDflamu 

C m e  work aot covered by a FERMCO Spfety Performsnce Requirements (SPR) 

RESPONSIBILITIES 

2.1 fire Protection and Emergency Response Team Manager 

Ensures that pefto~el  are available to lMpect open flames. welding, and h d o u s  work operations 
and to issue permits for such work. 

2.2 CERCLA/RCRA Unit Manager 

EMlres dl open flamu. welding m d  hazardous work operations arc conducted in accordance with 
stated requirements. 

2.3 fiddSupewison 

A. Ensurw that open flame. welding and hazardous work operations have been inspected and that cumnt 
permits arc posted in or near the area of operation. 

B. Ensures that special insvuctions or conditions specified on the permit arc followed. 

R E Q W M E N T S  

3.1 

A. 

B. 

C. 

D. 

I 

General Rquiranents 

The site uses permiu to safeguud worlring personnel. A permit is required becruse it f o d i z e s  
job safety pl&g both by the supervisor md by safety a d o r  hygieae personnel. I t   SO scwu to 
advise working personael of health and safety requirements for the job. Finally, it informs safety 
and hygiene inspectom about the stan of a job so they can determine whether job requirements have 
changed from those anticipated. 

In addition to a FERMCO Work Permit. a FERh4CO Opa Flame and Welding, Hazardous Work 
Permit is required whenever the work involves: (a) open flames or welding [except in areas 
desi+ for this purpose], or (b) other h d o u  work. including, excavations. aerial work. 
electrical work. or work involving C ~ U .  Note that for most minor electrical repair work. the SPR 
2-24. Energy Control (Lockout/Tagout), is the 'lock & tag" procedure to be applied. I 

ope0 F l d W e l d i n g  Pmnits shall n&&'vdid longer than 24 hours. except in a Welding Shop a Required Permits shall be posted at the job site. 

ENVIRONMENTAL SAFFIy AND HEALTH MANUAL €SH-I-JOOO , I  ~ o o o z o ~  
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OPEN FLAME, WELDING, AND HAZARDOUS WORK PERMITS 

E. 

F. 

G. 

H. 

I. 

1. 

K. 

3.2 

A. 

B. 

0 

0 

0 

0 

C. 

e 

e 

D. 

0 

e 

Opal flamciWelding- Permits for welding in a Designated Welding Shop shail not be valid longer 
thrn one month. 

Huudous Work Permiu expiration date shall be determined by Industrial Safety. It may be LO long 
BS the estimated completion date of the project. 

The period of validity for each permit is shown in the Permit Expiration Date block. 

SupeMson shall maintain contact with their v ~ e l .  who art working done. through the use of 
a pomble radio or frequent visits to the job site. (Caution should be used when o@g 2-way 
radios u their useis restricted in sow plrnt w):. 

Scaffolding q u i r t s  tags which show the fall protection required. 

M e n  (if required) must conform to SPR 2-15. 

The FERMCO Work Permit must be completed prior to issuaace of the FERMCO Open flame and 
Welding, Hatardous Work Permit. 

FERMCO Open Rnme and Wdding, Hazardous Work P d t  Initiation and R d  

. 

SUPERVISOR-IN-CHARGE 

Contacu a Firts Services (FS) Inspector. For an Open flurwWelding Permit. also cont.cU an 
Technician u) perform the initid inspection. 

FS INSPECTOR 

Checks the completeness of the FERMCO Work Permit which is posted at the job site. 

Checks other permiu which must be posted. and verifies thu their expiratioo date has not p d .  

Completes any required tcsu. 

Completu the applicable portions of Sections A. B. and C of the permit, and s i p  in the appropriate 
block(s). 

IH TECHNICIAN (only for the Opes fl& Welding Permit] 

Completer any required tesu and ad& any additional precautions in (13) 'SPECLAL 
[NSZRUCIIONS' of Section B. 

S i p  Section B. 

SUPERVISOR-INCHARGE 

Ensures that dl employees on the job have Md m d  undentrnd the rtquired p-utiorn and required 
PPE. 

Ensures that 91  employ^ on the job have signed the permit in block D. 
0. :,<:;: t 
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OPEN FLAME, WELDING, AND HAZARDOUS WORK PERMITS 

Notes permit expintion drtdr). 

Si= the permit. 

POSU the original ~t the job rite, md dirtlibuter the copies u indiutcd on the form. 

No&: If the requ id  P ~ O M  or PPE have chmgd, dl empioyeu on the job ITC coasided to 
be new empioyaa. 

Easuru that dl new employser on the job have a i p e d  the permit in block D. 

Signa the permit. 

Portr the origi0.l rad distributes the copier u i n d i d  on the fom. 

Note: &$ ra unexpired permit 
job aitb. 'Ihe rupervisoot m y  prefer to &ve dl empioyaea a i e  the pcrmtt uch time it ia i d .  

the signarum of uch employee 011 the job must k porred at the 

4.0 

5.0 

AlTACFKMENTS 

Alrrrhmat A: FERMCO Flune md Weldmg, HIurdour Work Permit 

REFERENCES 

29 CPR 1910.252 
Pi M i 0 0  3 3  
SPR 2-1s. Buriadu 
SPR 2-a ,  Energy Control (LockouUTagout) 
SPR 419. cutting, Welding, ope0 Flame work 

000206 
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OPEN FLAME, WELDING, AND HAZARDOUS WORK PERMITS 

P.TTACBMENT A 
(Page 1 OF 1) 

1011 amm m.: 

FERMCO OPEN FLAME AN0 WELDING. HAZARDOUS WORK PERMIT 

r-- i- I 

I -- . z -  
I. 

6. I I I 
a 

IN CASE OF EMERGENCY, CALL 'CONTROL' BY RADIO. PHONE 6511. OR USE NEAREST FIRE ALARM BOX. 
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EXCAVATIONS AND TRENCHES 

.> $3 $ 0: 

1.0 

2.0 

3.0 

GENERAL 

This policy provides y d a n c e  for the protection of personael working in and around excavations and 
trenches. 

RES PONS1 BILITIES 

FERMCO and Subcontractor Personnel comply with the requirements of this poiicy when w o r w  in 
and around excavations and trenches. 

i 

REQUIREMENTS 

3.1 

A. 

6. 

C. 

D. 

32 

A. 

B. 

33 

A. 

Excavations and Trenches 

Prior to st- an excavation or trench a 'FERMCO Work Permit" (see SPR 2-U) must be 
obtained. Thesc Wiu include a 
'Copstruction Excavation/Penetration Permit" (a  formal check for underground utilitiesi and a 
'Hazardous Work Permit" (see SPR 2-U). Barricades (see SPR 2-U) and danger s i p s  for 
compliance with Occupational Safety and Health Administrauon (OSHA) 29 CFR 1926200.202 
and 203 must be used for trenches. 

This permit will detail other pennits which are required. 

Excavations and trenches, as well as adjacent areas shall be inspected bv a competent penon: 
daily (prior to startinq work), after every rainfall, and as soil conditions change (e& after heavy 
machinery activity near the excavation). 

Employees shall not work in excavations where water is accumulating ualess adequate precautions 
have been taken. The competent penon m w  monitor the precautions and/or water removal 
aaivities. 

0 
If the stability of buildings or walls is endaqcrcd by an excavation or trench shoring, bracing or 
underpinning will be provided. Excavations and trenches that are adjacent to back fdkd areas. 
or which are subject to vlbrations from raikoad traffic highwav traffiic or other sources wdl  be 
secured by a support system. shield. or other protection. 

In trenches 4-feet or more in depth, ladders or other safe means of egess shall be provided. Thev 
shall be located at intervals so that less than 25 feet of lateral travel is required to reach the 
ladder. 

Walkways, ramps. or bridges with standard guardrails shall be provided at all excavations and 
trenches where employees are required or permitted to cross. 

Set Back 

Employees shall be protected from excavated materials or equipment that could pose a hazard bv 
falling into the excavation. Protection shall be provided by: 

Placing materials or equipment at least 2-feet from the edge of the excavation. 
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C. 
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A. 

B. 

33 

36 

3.7 

3.8 

3 3  

Use of retabiq devices to prevent materials or equipment from fallrng or rolling into excavations. 

Prtvenhq employees from b e i q  in the excavation or trench near the point where the material 
or equipment is located. 

Equipment 

NO one will be allowed under loads handed by shoveis, demdrs, or other machinery. Employees 
exposed to vehicular traftic will wear warning vests or orher pcrsonncl protective equipment made 
with highly visible material. 

When mobile equipment is permitted to operate near an excavation or trench. barricades or 'stop 
lop' will be used All w e 4  pits, trenches or similar ground fall hazards will be barricaded or 
unwed. 

Dust 

Dust conditions should be kept to a minimum by the usc of water or other safe rneaOI 

Coaflncd S p a  

Every trench or -vation four (4) feet or more in depth shall be tested (sce SPR 5-U) to 
determine if it is a codbed space. Appropriate respiratory protection shall be provided if 
required. 

T- 

The competent Penon will be trained in accordance with the OSHA Trenching and Excavation 
Standard (OSHA 29 CFR I926 Subpart P). The Competent Person must be able to produce 
evidence of trait@ and comply with SPR 2-2 

Each employee in an excavation or trench shall be protected from cave-iPr When a p r o t e a k  
system is required. it will coasisl of sloping, shoring, v e n d  boxes and/or distance (e+ a barrier 
to prevent rhc cmployet from coming near the face of an excavation). The determination of which 
system to use musf be documented and the determination must consider the typc of work being 
done (e& a job Lhat requires an employee to lay in a trench to weld must have better proteaion 
than a standing job), the depth of the hole and the soil typc. 

sdl cIpssiacatioa 

Soil must be assumed to be type 'C unless it is classified by a competent person. Since most of 
the soil inside the fenced area at the FEMP has been disturbed, the highest classification in the 
f enad  area is typc 3.. Soil classification must be documented and must include both a Visual test 
and a manual test The manual test must be done with a pcnevomctcr or a shearvane. 

0o0209 
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3.10 Depth 

A trench or excavation less than 5-feet deep may not require a protective system if a competent 
person tests the sod and determines that there is no potential for a cave-in. If personnel are to 
enter a trench or excavation b c w c n  5 and 20 feet deep, a proteaive system must bc selected by 
a competent person in accordance with this procedure. The protcaive system for an urcavauon 
or trench more than &feet deep must be designed by a Registered Professional Engineer, if 
p e ~ ~ t l  are to enter. 

3.11 Slop@ 

Sloping an ucavation or ucnch is one protective system which may be used for dcptbs less rhan 
Mfeet. while benching type 'C sod is not permitted, steps are acceptable if the maximum he& 
of the steps is less than 2-feet and the 34deqee  an& is obsemd. Benching is a permined form 
of doping typcs 'A' or 'B' soils to achim the required dope. Maximum allowable slope of types 
'A' and 'B' soils is 63-degrees and 45-degrees. respectively. 

3.U Shoring 

Shoriq an excavation or trench is a method which may be used as a protective system. S h o w  
must meet the requirements of OSHA 29 CFR 1926, Subpart P. 

D t s b s  of support systems shield systems (eg., vend box), and other protcaive systems 

3.u O t h e r S y S ~  

be in accordance with OSHA 29 CFR 1926, Subpart P. 

4.0 

5.0 

Attachment A: Excavation and T r e n c h g  Permit 

REFERENCES 

SPRS 2-2 and 5-U 
29 CFR 1926 Subpart P 
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CUTIING, WELDING, OPEN FLAME WORK 

1 .o 

2.0 

3 .O 

This policy provides the requirements and responsibilities for cutting and welding with eiedric ara oxy- 
fuel gas flames, and other forms of hot work such as open flames, grinding, or braziog activities 

RESPONS 1BILlTIE-S 

FERMCO Managed Facilities, Opuatioos, aod Acttvitics are performed io accordance with these 
procedures. 

REQUIREMENTS 

3.1 

32 

33 

A. 

B. 

C. 

D. 

.E 

F. 

0 
0 

0 

0 

Managers and Craft Supenison Responsible for Conduct of Hot Work 

Management and craft supervisors shall ensure that the requkcmeau of this standard are observed 
when hot work (cutting/welctinp/open flames) is performed 

Hot Work Restricted to Authorized Penoonel And Designated AMs 

To the greatest extent practical cutting and welding shall be done by authorized personnel in 
desipatcd cutting and welding areas (shops). 

Special Controls Required for Hot Work Outside Designated 

W e n  cut@ and w e l d q  are done outside of designated areas, the followbg adons are rcq 

A Cutting/WeIding Permit shall be completed before each shift. 

A trained employee shall be assigned to serve as a continuous &e w a t h  which k to be 
established and maintained during the work and for 30 minutes after the work is completed See 
SPR 4-17, 'FKC Watch Requiremeou,' for additional requirements. 

FKC watches shall be provided with a M y  charged portable Gre eninguisher. to bc kept OD h a d .  
ready for use. 

An additional portable cxtingkhcr is required; portable cninguishers mounted in the fadlity are 
not to be removed from their stands except in eveat of fin. 

A member of supenkioo (i.e., craft supervisor) shall inspect the job site at least once before the 
start of each job and at least once every 24 hours until the job is complete. 

A craft supcnkor shall determine the best locations for the fire watch and wdy rhat: 

Automatic fire protedoo is in s d a  
Fuc and Safety Services bypass any smoke detectors in the area while the hotwork is in prOPeu 
and restores the detectors to service as soon as p r a a i d  
Precautions taken are adequate 
The information on the cutting/welding permit is correa. 
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G. 

H. 

3.4 

0 
0 

0 

35 

3 6  

A. 

E. 

3.7 

33 

33 

Combustible materials, equipmcnf or building surfaces within 20 feet of the work or below the 
work must be either covered with 6re-reSistant w e l d q  blankets, moved, or wetted down. 

Opening in duas, tanks, or other confined spaces within 20 feet of the work shall also be conred 
or plugged. (Fuc-resistant welding blankets arc to be used for electric arc operations instead of 
wetting the work area down.) 

Arras and Sltuatiom Whut  Cutting And Welding is Prohibited 

Cutting and welding is prohibited in the following places 

In sprinklered areas ahile automatic sprinkler protection is out of service 
In uplosive atmospheres of gases, vapors or dusu or d u e  q l o s k  atmospheres could develop 
from residues or accumulations in confined spaces. 
On metal walls, c e w  or rook built of combustible sanfich-typc panel construction with 
combustible insulation, or those having a combustible covering 

Hot Work in Codned Spaca 

Confncd spaces (such as tanks) shall be tested to ensure that the explosives in the atmosphere 
are not in excess of 10% of the lower flammable limit before cucting or welding in or on the tank. 
The atmosphere shall be ruampled as conditions warran4 once each shift as a minimum. See 
SPR 5-U, Confined Space Entry. 

Special Requkments for Hot Work On Tanks, Pfping, And Coothen 

When cutting or welding must be done on small tanks, piping, or containen that cannot be 
entered, they shall be cleaned, purged, and the atmosphere tested before starting the work. 

For work on piping or tanks used for combustible liquids or gases, intermittent testing shall be 
performed during the work and a job safety analysis completed before the work commencu 

Adquate Ventilation Required for Hot Work 

Adequate ventilation shall be provided for all nrning and welding work. 

Apprond Equipment Mast be U s d  

Torches, regulators, pressure-redudng valves, and manifolds used for hot work shall be listed or 
approved by a nationally-recopked test@ laboratory for their intended w. 

W d W s  Equipmeat Must Have B a d o w  V d m  And Reuare-Rdld Mea 

Oxyeen-fuel gas systems (for example, oxygen/acetyiene welden) must be equipped with listed and 
approved bacldlow valvy and pressure-relief devices. 

g. 7 .  ... . r s . :  
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CUTTING, WELDING, OPEN FLAME WORK 

,.# 
A" , 

3.10 Penoonei Protective Clothing or Devices Requirrd for Hot CI l~ermal )  Work 

4.0 

All cutten, welders, helpers, and tire watches shall wear Grc retardant clothiq, eye proteaion and 
proteuive d o t h i q  as appropriate. Workers adjacent to arc weldrng areas shall be protected from 
the rays by screens or shields. 

None. 

... . . 
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CONTROL OF ASBESTOS WORK AND ASBESTOS WORK PERMIT 

1 .o 

2.0 

GENERAL 

A. This policy provides gudancc for the protection of personnel who work in buildings where 
asbestos is present or are engaged in operations where the handliaq of asbestos or asbestos- 
containing material is necessary. Stria compliance with the Occupational Safety and Health 
Adminisvation (OSHA) Asbestos Standard, 29 CFR 192658 is required. 

B. This policy also outlines the basic requirements for obtaining written authoritation and 
instructions before any work begins which requires work with asbestos 

RESPONSIBILITIES 

2.1 

A. 

B. 

2 2  

A. 

8. 

C. 

D. 

E. 

23 

A. 

B. 

C. 

2.4 

A. 

B. 

, .. 1 . c 

Fadlity Owner 

Ensures that the requirements of the General Precautions section of the FERMCO Work 
Permit have been completed to address the fadlity spedic hazards for the proposed work task. 

Ensures that the work site is provided in as safe a condition as practical. 

Supervisor-In-Charge 

Idenufies and initiates the appropriate work permit(s) based on the work to be performed 

Emurcs completion of the work permit(s) prior to start of work. 

Ensures that p e n o ~ c l  are qualified and adhere to all permit requirements. 

Immediatelv reports any unwanted. unplanned event to the Assistant Emergency Duty Officer 
(AEDO), Emergency Respoasc'Team (ERT) and/or the area supervisor as appropriate. 

Eosures that Industrial Hygiene (IH) personnel are norifed of any chanzes in work site 
conditions since permit issuance. 

FERMCO Employees 

Adheres to all requirements listed on each pcrmit. 

Eassurcs that they have signed section D of the permit stating that they understand all permit 
requirements. 

Notifies personnel in the vicinity, the supenisor-in-charge, or the Communication Center when 
the supervisor is not present. if they recognize an emergency condition. 

Industrial H-ygienc Representative 

Reviews the FERMCO Work Permit to ensure that it is complete. 

Inspects the work site for compliance with the conditions listed on the Work Permit. 

000215 ~ 
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CONTROL OF ASBESTOS WORK AND ASBESTOS WORK PERMIT a 
C. Performs atmospheric testing as required to ensure the proper level of protective equipment is 

spedfied on the permit. 

I D. Completes the Asbestos Work Permit. 

3.0 REQUIREMENTS 

3.1 

A. 

B. 

C. 

D. 

32 

A. 

B. 

_ -  

C. 

D. 

0 

0 

0 

E. 

F. 

Asbestos Hatard Control 

All asbestos con- materials. particularly pipe insulation, shall be maintained in good 
condition. 

All employees shall be alert to the presence of damaged asbestos containing matcriak and 
shall noufy the Facility Owner when such materials are found in damaged condition. 

The Facility Owner shall ensure that repairs are made and shall contact the IH group, when 
necessary, for the posting of hazard warnings. 

Where asbestos containing material is seriously damaged, creating a potential exposure to dust. 
the AEDO and IH shall be contacted immediately for proper regulation of the area dcan-up, 
and repair. 

Planning lor Work that May Involve Asbestos 

All consuuction/maintenance activities shall be evaluated as early as possible to determine 
presence and potential for disturbance of suspect asbestos contaming m a t e a  

When suspect asbestos is to be disturbed as part of the work adiviry, and there is no time to 
sample the suspect matenals. the materials shall be handled as asbestos. 

An OSHA 'competent penon' shall supervise the asbestos work project and shall be present at 
the work site anytime workers are in the asbestos work area. 

Specifications for all consmaion activities invohbg work with asbestos shall indude 
requiremeats for: 

Compliance with all applicable asbestos work regulatioaq indudiq, those of OSHA, the 
Eavironmental Protection 4 e n c y  (EPA), and the State of Ohio. 

Submission of documentation of respirator trainbg, quantitative respirator fit-test and medical 
ccnification to the IH group for approval prior to the start of work. 

Submission of an Asbestos Abatement Work Plan after award of the contract. 

Quantitative fit-testing shall conform with the requirements of 29 CFR 192658. Appendix C. 

The Asbestos Abatement Work Plan shall contain all the information Listed in 29 CFR 192658, 
Appendix F, Plannrng the Removal Project, and shall be provided to the Occupationd SdeQ 
and Health (OS&H) Department for approval prior to the start of asbestos work. 
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G. 

H. 

33 

A. 

0 

e 

B. 

e 

0 

0 

0 

0 

0 

e 

e 

3.4 

An Asbestos Abatement Work Plan shall not bc required for coastmuion activities hvol- 
minor asbestos work such as the dr- of holes in transite or flour tile. 

The local area agency (EPA), must be notified by FER'MCO before any asbestos removal. 

Supervision of hbestos Work 

A supervisor of any asbestos removal shall quakfv as an OSHA 'competent penon'. 

A competent person is someone who has successfully completed a state or federally approved 
asbestos abatement supervisor's course and required annual refresher t r a  or is a certified 
industrial hygienist knowledgeable in asbestos convol. 

Competent person also means one who is capable of identrfyrng udsthg asbestos hazards in 
the work place and who has the authority to take prompt cone& mwurtS to eliminate 
them. 

A competent person shall supervise: 

Set- up the endosure/work area.. 

The integrity of the endosure/work area. 

Entry to and exit from the endosure/work area. 

All employee exposure monitoring. 

Ensuring that employees working within the endosure/work area wear protective claw and 
respirators. 

Ensuring that employees are trained in work practices. persona protective equipment and 
c q m c e n q  conuols. 

Ensuring the employees use the hygiene facilities. 

Ensuing that engineering controls are functioning properly. 

Asbestos Work Permit 

Prior to the staa? of any work which involves the clean-up, disturbance, removal or repair of 
asbestos containing materials. the 1H group shall be contacted for issuance of an Asbestos 
Work Permit after all regulatory requirements are met. The permit shall be posted at the 
perimeter of the job site so that it can be seen without en tenq  the area. 

000217 
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A. 

B. 

e 

e 
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C. 

e 

\ 

e 

e 

e 

0 

3.6 

A. 

B. 

C. 

Initiation of FERMCO Asbestos Work Permit 

Where FERMCO Asbestos Work Permit is required, a FERMCO Work Permit is also 
necessary (see SPR 2-U). 

SUPERVISOR-IN-CHARGE 

Contacts industrial Hygiene for an IH Technician to perform the initial job site evaluation. 

INDUSTRIAL HYGIENE TECHNICIAN 

Checks the completeness of the FERMCO Work Permit which is posted at the job site. 

Checks other permits which must be posted, and verifes that their expiration date has not 
P-d 

Completes the applicable portions of Sections *K, 'B' and 'C of the permit, and Signs in the 
appropriate block(s). 

\ 
SUPERVISOR-IN-CHARGE 

Ensures that all employees on the job have read and understand the required precaidoas and 
rquired personal protection equipment (PPE). 

Ensures that all employees on the job have completed training required for the job. 

Ensurcs that all employees on the job have signed the permit in block *Do. 

Notes permit expiration date(s). 

signs the permit. 

Posts the original at the job site. and distributes the copies as indicated on the form. 

wock mctie controb 

Establish negative prcvure enclosures before commencing r e m o d  demolition, and renovation 
operatioas invoivmg asbestos. 

Hygiene facilities shall be established adjacent' to the work area for employees to remove 
asbestos from the face, hands, and any other part of the body not protected by clothing. 
Hygiene fadliues shall conskt of a clean room, shower area, and equipment room. 

The requirement for establishing negative pressure enclosures and hygiene facililiy does not 
apply to asbestos work which can be classified as a small-scale, short-duration operation. 
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D. 

0 

0 

0 

E. 

F. 

G. 

3.7 

A. 

8. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

For an activiry to qualifv as small-scale. short-duration, all of the following criteria must be 
met: 

A maintenance or renovation task such as pipe &dation repair, valve replacement. drilliaq 
holes in tramitc to mount conduit, and/or inst- conduit or pipiq through wansite, where 
the removal of asbestos containiq materials is not the primary goal of the work. 
An aaiviry where employee exposure to asbcstos can be kept below the OSHA action level by 
work practices and worker isolation techniques: such as, glove bags, mini-enclosures, or the 
removal of an entire asbestos-covered pipe or struaure. 
No large-scale asbestos project shall be reduced in size to create one or more small-scale, 
short-duration asbestos projects. 

Respiratory protection is required based on the expected level of asbestos exposure. 

Full body covering shall be used that will prevent contamination of the employee's skin or 
d 0 ~ .  

Workers shall be provided a place to store and consume food. beverages, and tobacco products 
so that thcse items will not be contaminated by asbestos. 

Engineering Controls and Work Ractice~ 

Before removal, all asbestos-containiq materials shall be adequately wetted (thoroughly 
soaked) with a wetting agent applied by a gentle spray or mist 

The wetting shall continue until the material is bagged and sealed. 

Friable asbestos containinp materials shall not be handled in a dry condition. 

If friable asbestos must be removed dry, then the dry removal must be approved by the 1 0 4  
area qcncy (EPA). 

Enclosures will be used when friable asbestos must be removed, and a HEPA-filtered exhaust 
system shail be established to remove fibers from the endosure. 

Removed asbestos shall be bagged, labeled and stored or disposed of daily in a way which wii 
prevent the release of fibers. 

For work that will release fibers from non-lriable asbestos (asbestos-cement. f loor  tile); such 
as, sawing, @ding, or drdhg. the took will be equipped with a local exhaust sytcm or a 
water spray. If the tools are not equipped with these controls, HEPA filtration or a water . 
spray will be provided at the point of operation. 

Barricades and/or enclosures wiU be used to limit the number of employees exposed to 
asbestos. 

Work areas which have been barricaded or enclosed shall have asbestos hazard warning signs 
posted at all entrances to the work area. The s i p  shall bave the w o r d q  required bv the 
OSHA Asbestos Standard. 

f'. , 4'' ". 
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A. 

B. 

C. 

0 

0 

0 

D. 

0 

0 

E. 

F. 

Each endosed or barricaded area shall be deaned at the end of work each day with a HEPA 
vacuum cleaner, by wet cleaning, or any other effective means of fiber deanup. 

Insulation which contains greater than 1 percent shall not be installed or reinstalled. 

Asbestos waste containers shall be labeled with the waste label required by OSHA and the 
hazardous substance shipping iabcl required by the Department of Transportation. 

Air handlers in the immediate area of the removal wid be shut down or isolated from the 
removal operation. 

Air Monitoring Requirements for Asbestos Work Activitia 

Employee exposure to asbestos shall be determined from analysis of breathing zone air 
samples collected during asbestos work activities as required by OSHA. 

The sampLng shall be used to evaluate the effeaivencv of control measures in rnaincahkq 
exposure levels below the OSHA excursion and OSHA permissible exposure limits 

During each asbestos work activity, a Bminutc breathing tone air sample will be collected 
where the potential for releasing asbestos fibers is greatest. 

Worker exposure during this Bminute period shall not exceed the OSHA exunion limit of 
1.0 fibers per cubic centimeter (f/cc). 

When this limit may be exceeded, respirators and protectbe dothing shall be worn. 

Where there are several periods during an activity when the potential for releasing asbestos 
fibers may exceed the excursion limit, several 30-minute excursion samples must be collected. 

Personal air samples shall be collected on workers for the entire period of time they afe 
workmg with asbestos contaming materials when the task they are performing requires a ore 
than 30 minutes to complete. 

lpis sampling shall  be conducted during the entire work shift where possible to comply with 
the OSHA requirement for measuring the 8-hour. time-wclghted-average ( W A )  for exposure 
to asbestos. 

The result of TWA sampkq  shdl not exceed the OSHA permissible exposure limit of 0.2 f/c 
Wbcn this limit may be exceeded, respirators and proteaive dothing shall be worn. 

Workers shall be notifed of the results of all personal air samples collected on them. 

General area air samples wiU be collected outside the asbcstos work area to evaluate the ' 
effectiveness of control measures used during asbestos work activities. 
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G. 

0 

0 

e 

3.9 

A. 

e 

0 

B. 

0 

e 

0 

e 

C. 

3.10 

A. 

8. 

When asbestos removal activities are performed inside an enclosure, general area clearance air 
samples shall be collected after fmal cleanup is completed. 

Results of this clearance air sampling must be Iw than 0.01 f/cc 

M e n  the results of this sampLng exceed 0.01 f/cG the result shall not be greater than the 
results of air sampling conducted outside the endosure. 

When the results of clearance air sampLng fail to mee; this criteria the area must be re- 
cleaned and re-sampled. 

Tmining and Qualification of Workem 

The following trainiag requirements apply to subcontractor and vendor asbestos personnel 
Only. 

Subconuaaor/vendor asbestos workers and supervisors shall be trained in accordance With tbe 
requirements of the State of Ohio, Department of Health unless performing minor asbestos 
work such as drilling holes in floor tile or transite. 

Workers who perform these minor work tasks, must meet the training requirements specified 
in the OSHA Asbestos Standard (29 CFR 192658). 

The following tr- requirements apply to FERMCO pcnonnei: 

Any individual who may remove 50 linear or 50 square feet or more of friable asbestos- 
containiap material shall have completed trainiap required for asbestos workers by the State of 
Ohio. 

Every supervisor of an asbestos removal shall qualify as an OSHA 'competent person' by 
completing training approved by the State of Ohio. 

A supplemental &hour refresher training class approved by the State of Ohio shall be taken 
annually by supenkors and workers. enablina them to remain qualified to supervise or perfonn 
asbestos removal tasks. 

Any individual who may remove less than 50 h e a r  or 50 square feet of asbestos containhq 
materials must complete annual trainiag as required by the OSHA Asbestos Standard. 

Every individual required to wear a negative pressure respirator while working with asbestos 
shall have been quantitatively fit-tested within the last 6 months as required by the OSHA 
ibbcstos Standard and shall have attended respirator training within the last 12 months. 

Handling S p i l l s / l n c i d e n ( J / E m c ~ n c i ~  Involving Asbestos 

Every spill or incident that could release asbestos fibers shall be reported immediately to the 
Facility Owner. the AEDO. and to IH. 

When airborne fibers are likely to be present, the affected area shall be evacuated *mmediatclv. 
e r - = c .  : .:>, 
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C. 

D. 

0 

0 

E. 

F. 

G. 

H. 

The AEDO and IH will evaluate the damaged asbestos and determine rhe correaive action to 
be taken. 

If friable asbestos is damaged where personnel are likely to be exposed the following actions 
s h d  be taken to prevent exposure and the spread of asbestos contamination: 

The area shall be evacuated asbestos warning tape and/or other barriers shall be placed to 
control access to the area and all penomel entetiag the area shall comply with the respirator 
and proteaive dothing s p e d e d  by IH. 

AN buildiq ventilation systems in the immediate area shall be turned off or scaled off. 

The Facility Owner or the AEDO shall easure that the area of damaged asbestos is repaired 
and that cleanup is completed as soon as possible. 

Where immediate cleanup of fallen material is not possible, tarps or plastic shall be used to 
cowr the material and the tarps or plastic shall be secured with WI&U or taped to the floor. 

Alter repairs and cleanup have been completed IH shall visually inspea the area and collect 
air samplcs, when required to ensure the area has been properly dcaned. 

When iH has dctennined that the area has been cleaned, the AEDO shall approve the 
removal of all warning barriers and the area can be reoccupied. 

4.0 A'ITACHMENTS 

Attachment A: FERMCO Asbestos Work Permit 

5.0 REFERENCES 

None. 
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FERh4CO Asbestos Work Permit 
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CONTROL OF ASBESTOS WORK AND ASBESTOS WORK PERMIT 

A'ITACHMENT' A 
Sheet 2 of 2 

The FEMP h b u t o s  Work Permit is required to control any task involving the deanup, disturbance, 
handling, removal, or repair of asbutos containing material. 

Mattiials containing b e t o r y  Cvlmic Flkrr (RCFs) shall be handled using the same work practice 
contmk which are uscd for asbutw, including issuance of the F€MP Asbutos Work Permit. RCFs are a 
man-made product which wen manufactured as a high temperature replacement for asbestos. RCFs can 
be found at the FEMP as thermal lining materiais in boilers, dkociaton, furnaces, k i k  and reactors. 

Smrlldc shortdurrtioo job: a maintenance or renovation task where the removal of asbes&os 
comahiq materials is not the primary goal of the work and any activity where employees exposure to 
asbestos can be kept below the OSHA action Level by w of spea6c work practices and worker isolation 
techniques. No large-& asbestos job shall be rcduad in size to create one or more srrul l - rcl lc  short- 
duration asbestos job.  

lnddcnt mont iaos:  any small, minor r e m d  of asbestos, not rwonably fortseen or planned, mcesary 
to facilitate normal conduct of business. (Xa this definitios r d  refus to leu than the rrpOrtine 
quanuties of 260 lintat feet M 160 square feu of €riabk asbestos.) 

Competent pcnoa: a supervtory levtl individual wbo has suazddly completed a 32-hour dawoom 
hands-on asbestos minbg dass approved to supervise asbutos removal tasks, 

A competent person b required to sign the Askstos Work Permit as the Supuvisor-in-Chage when the 
work task invohm thc removal of any quantity of asbestos containing material (this indudu the removal 
of non-friable materials and the d d h g  of smd holes in non-friable materials. 

~ 

QUALIFICATIONS OF lrSBESrOS WORKERS: 

A n y  individual perfwming Work controlled by rhis Asbtstos Work Pennit shall have suctuIfuuy 
completed asbestos worker training required by the OSHA Asbestos Standard in the lasr U m o n k  

A n y  individual requin to remow 50 Linut or 50 quare feet of more of M e  asbtstos-contaiaiq 
material on a job shall have suCCCSSfiLUY completed asbestos worker aaining required by the State of 
OHIO. This Vaiping shall have been completed within the last U months 

Any individual required to wau a atgathe prruure respirator while working with asbestos s h d  haw 
been qurarirldvciy &-tested within thc lau 6 months as required by the OSHA Asbestos standard and 
shall brve attended respirator wining within the kt L2 months 

NOTE: The requirement for quaatitativt fit-testing in the last 6 m o n k  docs not apply to individual uskg 
p s k k  pressure respirators (i.e., supplied air respitaton, F r e d - a i r  punfying respirators). 

I 
, ,  

000224 

ENVIRONMENTAL SAFETY AND HEALTH MANUAL ESH-I-lWO 

:t .-I i 

2. . ._I \, 

I 



5904 il;s 
Revision 0.2 

FERMCO Page 1 of 10 

WOPXING IN EXIIUME TEMPERATURES (HOT & COLD) 

1.0 

2.0 

GENERAL 

'Ihis poLicy e x p l a h  how to recognize the hurrb of working in hot and cold work cavironmcau. 

RESPONSIBILITIES 

2.1 Inchab.ml safety and Heal& Orgnnimtion 

A. COoducU lltl and persod teemparaus modtoring. 

9. Develop criteria for working in hot and cold eavironmcnu. 

C. R e c o d  caginwing and dmininntive controls to be implemsnted. 

D. Asaim in the worker training. 

2 2  hfmmgaorSuparisor 

A. 

B. 

C. 

Enauu thrt controls arc impleamtd and followed. 

Coatreu Mustrial Hygiene (M) wha! temperrture oxmitoring b required. 

Kwwr the signs, lymptom for telnparture related illnesses and the corn- respoa3es to be a m .  

D. 

23 Employee 

A. 

Fmvidu fluid rtpl-t and wbae fasible tcmparnve cootrolld break  tu. 

FoUows rhe controls implemerrtd by IH and supervision. 

B. Notifia the supenisor of d phyaid imprirmmt and/or condition Chu my affect heir 
P a f O n n W e .  

k rrryhvh mud physical exmindoar  on employaer who work in extreme temperrturt environments 
d delerminer there abiity to work in h a c  arvirotlmcnu. 

9. Mmna the employee, his nrperviror d tbo Indwtrirl Safety md Haltb Ogminrioa. in writing, 
h u t  ruaictionr for working in extreme tempennue eovinmmam. 
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WORKING IN EXTREME TEMPERATURES (HOT & COLD) 

3.0 REQUKREMENTS 

3. I 

A. 

0 
0 
0 
0 
0 
0 

B. 

Hemt Strers 

Heat stress O C C U ~  when the worken body is unable to maintain the n o d  body temperuun. 
Envimawntal conditions. work demur& m d  clothing requkrneau arc the major fact00 thU usc 
h a  related illnesses. Additional facton contribute to susceptibility to h a t  stress: 

Pmond physical fib- and h u l t h  (weight, age, h a r t  md respi.~W~ry condition) 
Worken statc of acclimatization 
Fluid rcpllcemcat 
PmoDli habits (ex. alcohol intale, smoking habits) 
Preexisting dehydration 
Wedimtion (diuretics. sedatives. tranquiliren, blood pressure medicine) 

The potential for heat s t m  is greatest w h a  woilring for long periods near h a t  sources, or w h a  
a worker is required to w w  protective clothing for cxteodcd periods. During hot weuha,  the 
potentid for heat stm is p-t in any un-r i randi t ioad  w o k  locatio0 W h m  temparavt exceed 
80'F (26'c). 

3.2 WorkpIaaC SurrdllPnoc 

worken heat load. ambient environmental facton cornlatea to deep body tempenavt rad 4 o 
Since mersuremcnt of deep body (rectal) tempmure is M impnctiul method of d t o  

physiological nsponsu to h u t .  'Ibe simplest. most widely rcctpted meu~n of eavimonu~ul h u t  
facton is the wet-bulb globe ternperature (WBGT). 

3.3 

A 

Recommended HeatStres Alert Limits 

Tbe figuns and tables in Attachmeat A show the cornbinatiom of caviroameutrl m d  meubolic heat 
that can be tolerated by uluccliamtized (Figure A) d r c c h a t k d  (figun 6)  workerr without 
exceeding a deep body tempenmre of 100.4'F (38.C) 100.4'F. (R.tes arc time-weighted-avmged 
for UI eight-hour work period.) 

B. 

3.4 

A. 

men heat-strw conditions excecd the limits shown in Attlchmeot A; what 0th- c~nditio~s take 
effect, such u employee physical condition; or w k  heavier clothing is worn, c o d t  the industrid 
Safety and Health (lS&H) Muuger for further guidance. 

Pcrsonal Pmtectivc Equipment (PPQ 

Employaes should w a r  clothing with adequate air and vapor penaability. W h  employees arc 
required to weat clothing that does not have rdequut air md vapor pcrmability, such u fin bunker 
gear, anticontamination covenlls. and acid suits. thar the raxrmmarded limits found in Attachmeat 
A ut to be adjusted accordingly. 

I B. Ice vest or vortex t u b a  can be used to control employee h a t  rtress. Contact M for the equipment. 
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WORKING IN EXTREME TEMPERATURES (HOT & COLD) 

3.5 

A. 

B. 

0 

0 
0 

C. 

0 
0 

3.6 

A. 

B. 

C. 

D. 

Ei 

F. 

G. 

H. 

Engherhg Controls 

Convective h a t  gain. which occurs wbea air temperuure e x d  skin temperrtun, caa be reduced 
by cooling the work enviroanrent by air conditioning. 

W v e  h u t  grin, which occun wheo the air temptnave of surmmdu . g solid objecu e x d  skin 
tuqnmlm, CLD be raid by tho foU&g: 

P k b g  d k t - n f l e c t i v o  or haf-rbsoht  shields or W e n  becarear tho employee and the source 
ofmihatheat . 

Modifying M opedon or pmcus 
Iloirting the soluw of d B n t  hut 

Evapontive hat loss. which occun w h  the body 1- ox- hat thrwgh evapontioa. w be 
LIIcrtudd by tho following: 

C I  *11 Increasing air movemeat vwad the employee by fm or SOIDO other r n a ~  of veatilrtioa 
Reducing the water vapor content (humidity) of the air by air waditioning 

A h i n i s b m  tire Controls 

wbeo eaginaerbg cootrols arc inrdequut or not feuiblo. work modifications md hygieaic practices 
muat be invoduced to control exposum to both cavir0nment.l .ad metabolic hat. n o  following 
exrmplu of preventive work rad hygienic p d c e s  h v e  pmvea to be e W v o  for nducing hati 
s t r m :  

Limiting I& time a worLa speads in a hoc eavimnmeat through implemmution of a worWtest: 
Progrun. 

Reducing the m#rbolic demuul. of the job through p d u r e s  such u mrrhmimioo. use of specid 
tools. or - the number of eamlovees ocr urk. 

e . .  . 

-1-ting a buddy system in which employca rut obscrvo fellow employar for the urly 
rympcOm of h a t  stresr such u w-, d y  piit, irritability, parpiratio0 Ieveir. 
dborieaotioa. or changes in skin color. 

providing adupate anmunu of cool (50 to 59°F) (10 to WC-) ,  potrblo w l t a  n a r  the work area 
d caamngbg d employeu to drink OM cup of w l t a  evay IS to #) minutes. 

Providing temperuure antrollad break utu w b  f d b l e .  

Select employee clothing of tbe propa air- and wrt#-vlpor permtrbility. Cootrol the type and 
amount of clothing worn. Restrict the Lyen of p d v c  clothing to two, the c0mp.n~ i d  
c l o t b g  cowt u a layer. Should d d i t i o d  L y m  be q u i d  M rhll be coapctbd to develop 
coatrolr. 

I .  * 
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3.7 

0 
0 

0 

0 

0 

0 

3.8 

A. 

B. 

3.9 

A. 

B. 

Information and Training 

All unacclimatized employees who work in areas where there is a likelihood of h u t  injury or illnesl 
must participate in continuing safety and health education program that keep them informad on the 
following topics: 

H u t  stress hazasds 
Sigm and symptoms of hut  injury and illness (For more information on the symptoms of h u t  
disorders, see Attachment E.) 
Hut-stress prevention md first aid proceduru (For more i n f o d o n  on prevention md first aid, 
see Attachmeat B.) 
Work practices and control p d u r e s  that protect the huith md srfety of employees including 
reporting the development of hat-stress symptoms 
The effects of therapeutic drugs, over-thecounter rnedicdoos. Piled alcohol: which my reduce heat 
tolerance and increase the risk of heat injury or illness 
Proper use of protective clothing and equipment 

Cold Stress 

Cold s t m  O C C U ~  when deep body temperature falls below 97'F ( 3 6 O C ) .  To protect all puU of the 
body, especially the h a d ,  hands. and feet. from cold injuria, deep body tempmnve (or core 
temperature) must not drop lower than 95°F (35°C) during d i o  single exposure to a cold 
environment. 

Unless there ue unusual circumstances. cold injury, except to the head, haads.or f&, will 
bo accompanied by the initial signs of hypothermia. 

Wind Chill Factor 

The 'cooling effect of any combination of temperature and wind velocity or air movemeat is 
represented by the Wind Chill Factor. 'The Wind chill Index, a tabulation of the chill facton. can 
bo utilized to determine the Equivalent Temperature (ET). 

When refemkg to temperatures. use the Wind Chill Index from the ACGIH Ruwhold Limit Valuu 
and Biological Exposure Indices. - shown in Att.chment C to determine the €I'. 

3.10 Cold Robtion Clothing and Equipment 

A. Employaes worlcing in air temperature below 40'F (4°C) must w a r  dry, insulating clothing :t: lelp 
a core temperature above 97°F (36°C). Wind chill ccoling fate of the cooling power of air 

am critical facton that m y  affect the worken' ability to mninuin this core temperanuC. 

B. Do not expose skin for prolonged periods when the Equivalent Temperature is leu to 26°F (-4°C). 
Superticid or detp, 1 0 4  tissue-freezing may occur at temperaturu below 30'F (-1 "C). regardless 
of wind speed. 

C. At air temperatures of 36°F (2°C). or less. w o k e n  who become immersed in water or whose 
clothing becomes wet must be provided M immediate change of clothing be t d  for 
hypothermia. 

When employew work at temperatures below 0°F (-18°C) worldwarm-up ratios should 
considered. 

D. 
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E. 

0 

0 

0 

F. 

0 

0 

0 

G. 

0 

' 0  

H. 

A. 

B. 

C. 

D. 

E. 

0 

Specid protection for the hands is quired, according to the following critnir, to nvinuin mud 
dexterity: 

mea intricate work is being preformed ban-h.odad for more thrn 10 to 20 minutes in temperuun~ 
below 61 'F (16'c), use special equipment to keep the worken' hmb warm such u warm-air jet& 
ndi.nt huten. or contact wmn plata. 

Make proper use of protective clothing and equipment. 

At bmperrtures below 30'F (-1'0, cover d hadles of tool8 and control b u s  with thmnrl I I 
inntlrting mutrial. 

Whea h e  manual dexterity is not required. w o k m  must w c u  glover in the following rinutions: 

WORKING IN EXTREME TEMPERATURES (HOT & COLD) 

3.11 Work and Hygjeac Radices 

For sedentary w o k  in t e m p e m  below 61'F (16'0 
For light work in temperuures below 39'F ( 4 ' 0  
For moderue work in tempcruures below 19°F (-7°C) 

To prevent contact frostbite, employees must observe the following pra~rtionr: 

W ~ U  gloves whca wortring with objects that have a rurfra of 1- thrn 19°F (-7'0. 
The supervisor must WM each employee against indvateot  contact between cold nvfuxs and bue 
skin. 

W e u  mi- when working in air tempcmuru of O'F (-18T) or lea. Machine controls and tools 
wed in cold conditions must be derigned for use without removing tbc miaenS. 

Employees with circulatory problems must take specid precautiom to protect against cold injury. 
T'wo such pmrutoaary uc the use of dditiorul insulating clothing and I reduction of 
exposun time. Determine the prccautioauy masuru that u e  0- on the buir of the 
employses physiul condition and the advia of I physician who i s  h ~ l e d g u b l e  about cold st-. 

..A .II 

. L_ 

- I  

wbeo woricing coatinuoruiy in M quivalcat tcmpmfurc of 19'F (7°C) or below. h d  wUming 
&eltar should be made avdlble n e .  Employcu rbould be aKxnvyJed to use there rhelten at 
fegdar intends. the frequency dcpatd 00 the severity of the eaviropmenul exposure. 

in Athchmeat D. 
wbea employaes work at temprrnvu below O'P (-18 c), s u m  work/wum-up re* rhowa 

whm catering the h e a d  shelter. workm rbould remove outer layen of clothing d either loose0 
d g x l o r h i n g  to permit swat evaporation or into dry w o k  clothing. 

Dehydratioa occurs without warning in cold ea-&. It m y  causa a significant change in blood 
flow to the extremities. and MY, therefore. increme the m b i l i t y  of employees to cold injury. 
Employees should drink wmn. sweet drinkr md mup during braitr. 

~n work en4t-t~ 9 or beio~r IO'F ( - 1 2 ~ ) ,  the following prrcticu: 

Keep employcu under comaat obravuion, through either the buddy system or supds ioo .  
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WORKING IN EXTREME TEMPERATURES (HOT & COLD) 

0 Maintain a work rate that does not caw hervy sweatmg and result m wet clothing I f  h u v y  work 
must be done, pmvide reat pen& in h e a d  shelten and the oppormnity to c h g e  mto dry clothing. 

Include the weight md balkinws of protecwe clothing when wtimatrng UI employas required work 
performance and the weights be or she m y  lift. 

Minimite work in sutionuy positions for long periods of time. and protect employees from dnAs 
as much s) possible. 

0 

0 

3.U TRALNING 

Employees who work in areas when thm is likelihood of cold injury must p d c i p l t e  continuing 
safety and h d t h  education progruns that keep them informed oa the following topics: 

Rewvmingproceduru 
Firstud-t 

0 Eating and drinking habits 
0 Recogution of ftostbite 

. Protective clothing plactlces 

Rwgni t ioa  of symptoms of hypothermia m d  excessive body cooling, even when shivering does not 
occur . s.fewo*pmctices 

4.0 ATTACHMENTS I 
Attachment A: 
Attachment B: Hert Stress Disorders 
A#.chmeot C: 
Atuchment D: 

Recommended Heat Stress Alert limits 

Cooling Power of Wind on Exposed Flesh Expressed u Equivalent T e m p e m  
Recommended WorWWum-up Regime Muimum Daily TIme Limits for Exposure rt 
t a w  Temperatutes 

i :. - , 
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VORKING IN EXTREME TEMPERATURES (HOT & COLD) 

ATX'ACHMENT A 
Page 1 of 1 
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VORKING IN EXTREME TEMPERATURES (HOT & COLD) 

AlTACHMENT C 
Pqo I of 1 

ENVIRONMENTAL S A I r c I y  AND HEALTH MANUAL ESH-l-I(M0 



Page 10 of 10 

WORKING IN EXTREME TEMPERATURES (HOT & COLD) 

AITACKMENT D 
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Rewmmended WorC/Warm-up Regime 
Maximum Daily Time urnits for Exposure at Low Temputures 
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HAZARD COMMUNICATION 

1 .o 

2 .o 

3 .O 

GENERAL 

A. This policy describes communication of information to employeu about the hazardous chemicak 
to which they may be exposed Such communication may take the form of a hazard commuaication 
program. labek Material Safety Data Sheeu (MSDSs), and trainiq This program may also bc 
referred to as R@t-to-Know or HazCom. This policy implements the requirements of OSHA 29 
CFR 191O.KOO 

1 

1 

B. Chemicals shall be used only for their intended purpose and with the precautions established for 
their use. 

C. AU ill effects and/or injuries resultipg from the handling and use of chcmids shall be reported 
promptly to a supervisor who shall send the affected employee to Medical for treatment. The 
Assistant Emergency Duty Officer (AEDO) shall also be ootified. 

RESPONSI BlLZTIES 

FERMCO personnel comply with the requirements of this policy. 

REQUIREMENTS 

3.1 

A. 

B. 

0 
0 
0 
0 
0 

0 

- c. 

D. 

Communicating Hatard Information 

The Safety and Health Organitation and management are respoosible for communicaciq 
information about potenual hazards in the workplace. 

Hazard information must be made readily available to employees through a written hazard 
communication program (refer to RM-2086). The written hazard communication program is 
required to include the method by which the following information is to be provided: 

. ,  

Labels and other forms of warning 
MSDSs 
Employee information and training requirements 
List of the hazardous chemicals known to be present; use MSDS identifiers. 
Methods used to inform employeu of the hazards of oonroutine tasks and the hazards asscxiated 
with chemicals contained in unlabeled pipes in their work areas. 
Additional requirements for multi-employer workplaces (for example, consvudon contractors). 

Chemicals shall not be stored near or in the same endosure with food items and/or their antainers 
such as refrigerators. 

Periodic checks shall be made of stored chemicals. Useless and/or no longer-needed substances 
shall be properly disposed of. 
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32 

A. 

0 

0 
0 
0 
0 

B. 

C. 

D. 

E. 

33 

A. 

0 
0 
0 
0 
0 
0 
0 

I B* 

C. 

Controlling the Purchase of Chemicals 

C h c m i d  not approved for purchase, or only approved for purchase under certain conditions, shall 
indude: 

Controlled substances and selected chcmicat, Handling of Controlled Substances and Selected 
ChCmicak 

Asbestos 
Polychlorinated Biphenyts (PCBs) 
Pesticides requiring application ody by a i iccwd applicator 

CUCiSlOgCUS 

The appropriate MSDS shall be available at the FEW site prior to the requisitiooing of dny 
C h C m i d .  

When no MSDS is available for the rcquisiuoning of a chemical new to the site, the MSDS shall 
be generated and authorization from indusuial Hygiene shall be obtained before any pur& is 
made. 

Industrial Hygiene shall review and approve all purchase documents for chemicals. 

Only the type and amount of chemicals required shall be purchased 

Dttvmining Potential H d t h  Hazards 

All chemical substances that are produced, used, stored, and/or imported must be evaluated by the 
manufacturer to determine if they are hazardous. Hazards are determined on the dttinitions and 
criteria found io Appendices A and B of OSHA 29 CFR 1910.1200 which includes: 

Carcinogens 
Corrosives 
Hlghiy toxics 
Irritants 
S & h  
Tolric 
Those with tagec organ effects 

In additios FERMCO alro evaluates ~ 0 5 e  &mica& such as urplosivts peroxide-forming 
chemicals, or h a b l e  substances. 

The primary method for hazard evaluation shall be the data supplied by the producer, 
manufacturer, or vendor of the particuiar chemical. Therefore, prim to purchasing a new (not 
previously w d )  chemical or product, the MSDS for that chemical or produd must be obtained by 
the Requisitiontr and reviewed to determine the acceptability of its ingredients and precautions. 
MSDSs shall be provided to FERMCO by the supplier for cvey chemical used, or considered for 
w on site. 
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A. 

B. 

35 

A. 

0 
0 

8. 

C. 

D. 

E. 

F. 

G. 

3.6 

A. 

B. 

0 
0 

0 

M a W  Safety Data Sheets (MSDSs) 

An MSDS u required for all hazardous chemicals produced, used, stored and/or imported An up- 
to-date MSDS for each hazardous chemical in the workplace must be readily accessible a~ all times 
to any employee on site. 

Penonnel shall use and handle chemicak in conformance with the precautions on the container 
label and the hazards identified on the particular MSDS. 

Container Lab& 

All containen of hazardous chemicals (except for immediate-use portable containers) in the work 
area must be labeled, tagged, or otherwise marked. Labels are not required on portable containers 
in which hazardous chemicals are uansfened from labeled containen, and that are intended ody  
for the immediate use of the employee who performs the transfer. Labeled containers must display 
the following information: 

Identity of the hazardous chemicais 
Appropriate hazard warning (for categories of health flammability, and reactivity) 

In addition. if the container is leaving the workplace, the label must also display the name and 
address of the chemical manufacturer, importer, or other responsible party. 

The NFPA diamond label is used for a hazard warning at the site. 

' 

Labels on incomirq containers of hazardous chemical should not be removed or defaced. 

No unlabeled commercial products/substances shall be used. When unlabeled or improperly 
labeled products are received, supervisors shall be notified to contact the manufacturer. 

.a 1 i-. 

.. 
.. . 

Au con&ers of site-generated hazardous substances shall be labeled. Xu secondary containers 
ho1d.q employee-placed products shall be labeled. 

I 

Industrial Hygiene shall be contacted for proper labeling information. 

Employees must receive hazard information and trainiap at the h e  of their initid assignment 
'wbenevcr a new hazardous chemical is brought into the work area, and if trapsferr@ to new or 
different assipnenu or a r e s  

TrniniDp programs must be kept up-to-date with new information on hazardous chemical as it 
becomes available. Annual review training for new employees must be documented and include 
at least the ,following: 

Requirements of Hazard Communication 
Work procedures or practices for usa handling, and storing hazardous chemicals to prevent 
exposurc 
How to obtain, use, and ungcrstand chemical Lists, toxicology references, MSDSs, and container 
labeling system '- -'A ti. I ;  

I -8 
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HAZARD COMMUMCATION 

0 Personal protectkc equipment (PPE) required for routine tasks 1 

0 Additional work procedures or practices required for nornourine tasks; such as handlinq spfi  of 
I releasu I 

3.7 Noncoutinc W o k  I 

Hazardous properties, all potential sources of exposure, and potential e f f e a ~  of -sure 
0 Methods for deteaing the presence or release of hazardous chemical into t i e  work area 1 

A. Where information is beyond and/or outside the expertise of the supenisor, assktance from 

B. The supervisor shall obtain born M a Work Permit that stat& the following: 

0 
0 The spedfic mandated precautions 

C. 

- shallbe requested. 

The known hazardous chemical prtseot 

Before employees begin work in any area containing unlabeled pipes, the supenisor shall escort 
employees through the area and: 

Point out the pipes contain@ the hazardous chemicals 

0 Review the applicable MSDSs 

0 Explain the mandated safety precautions 

4.0 AlTACHMENTS 

None. 
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PERMIT-REQUIRED CONFINED SPACE PROGRAM 

1 .o GENERAL 

A. 

B. 

C. 

D. 

E 

F. 

G. 

H. 

1. 

J. 

K. 

[ . -. 

The site uses permits to safepuard working personnel. A permit is required because it formalizes 
job safety planning both by the supervisor and by safety and/or hygiene personnel. It also serves 
to'advise working personnel of health and safety requirements for the job. Finally, it informs 
Industrial Hygiene Technicians about the start of a job so they can determine whether job 
requirements have changed from those anticipated. 

This procedure outlines the minimum safety requirements for work inside a permit-required 
confined space (permit space). This program also lists requirements for protecting individuals in 
a permit space from hazards such as hazardous atmospheres, hazardous materials, moving parts, 
and blocked escape routes. 

To qualify as a confined space, a space must meet all of the following requirements: large enough 
and so configured that a worker may bodily enter and perform work: has limited or restricted 
means for entry and exit; and not designed for continuous occupancy by personnel. 

There are many types of confined spaces found at the FEMP site. Confined spaces indude but 
are not limited to storage tanks, process vessels. pits or permanent structures (e.g., silos, vats. 
degreasers, reaction vessels, furnaces, boilers, venulatioo and exhaust ducts, manholes, sewers, 
tunnels, underground utility vaults and pipelines). 

. ,. 

A confined space shall be classified as a permit space if it has one or more of the following 
characteristics: contains or has the potential to contain a hazardous atmosphere, contains a 
material that has the potential for enguLfing an entrant, has an internal configuration such that an 
entrant could be trapped or asphyxiated, or contains any other recognized serious safety or health 
hazard. 

All confined spaces at the FEMP shall be identified as permit spaces and labels affmed to the 
exterior of the space. This labeling provides instruction that a Confined Space Entry Permit is 
required to be issued before entry into the permit space may be authorized. 

A permit space may be re-classified as a non-permit confined space if it does not contain or, with 
r a p e d  to atmospheric hazards. have the potential to contain any hazard capable of causing death 
or serious physical harm. A permit-space may be re-classified as a non-permit space by Industrial 
Hygiene through completion of a Confined Space Evaluation. 

Prior to any entry into a confined space, 3 Confined Space Evaluation must be performed by 
Industrial Hygiene. 

Based on the Confined Space Evaluation, if no hazards are present inside the space and no hazard 
will be created by the work io be performed inside the space, the permit space may be re-classified 
by Industrial Hygiene as a non-permit confined space. 

Industrial Hygiene may authorize extended work inside a non-permit space when the potential for 
hazards do not exist. 

The goal of the FERMCO permit space program is that prior to any entry into .a permit space, 
every effort should be made to remove any hazard which may be present inside 3 space as well 
as any potential hazards so that the space wn be re-classilled as a non-permit confined space. 
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PERMIT-REQUIRED CONFINED SPACE PROGRAM 

L Anytime a permit space must be entered and all hazards snoot be removed, a Codoed Space 
Entry Permit shall be issued by Industrial Hygiene prior to any ~ C K O M C I  entering the permit 
space. 

M. The FERMCO Permit-Required Codmed Space Program shall be reviewed on m annual basis 
and revised as necessary. Anytime detiaenaes are found in the program which may sub* 
p e r s ~ ~ c l  to permit space hazards, those deficiencies s h d  be corrected immediately and the 
program revised accordingly. 

2.0 RESPONSIBILlTIES 

2.1 

A. 

B. 

2 2  

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

1. 

J. 

Faaiity h e r  

S i p  the FERMCO Work Permit authorizing the Supervisor-in-Charge to perform the work task 
in their facility. 

Ensures that the work site is provided io as safe a condition as practical. 

Supenisor-In-Cbarge (Entr). Supuvisor) 

Identifies the need and initiates the work permit based on the wort to be performed. 

Ensures completion of the work permit by checking that the appropriate entries have been ma 
on the permit, that all tests have been conducted and that all procedures and equipment rpecllid 
by the permit are in place before signing the permit and allowing entry to begin. 

5, 
d) 

Easurcs that personnel are trained and adhere to all pennit requirements. 

Immediately reports any unwanted. unplanned event to the Ayistlnt Emergency Duty Officer 
(AEDO), Emergency Response Team (ERT) and/or the Facility h e r  as appropriate. 

Emurcs that Industrial Hygiene personnel a n  norifid d m y  chaaga in w k  site coodkh~s sioce 
permit issuance. 

Knows the hazards that may be f a d  during entry, iaduding iniormation 00 the dk sips or 
symptoms, and the consequences of exposure to the  hazard^ 

Terminates the entry and cancels the permit when the entry operations ha% been &mpkted or 
when a condition that is not allowed under the entry p c d  arises in or near the mt spa. 

Verifies that the means to summon rescue services an aMilablt rad opetable. 

Ensurcs the remoml of unauthorized individuals who enter or may cotet the p e d  spa- d- 

i 

. -f . I 

, r  .- 

* .  
f 

entry operations. #*-ti 

Ensure that entry operations remain coasistent with the terms of the envy 
responsibility for a permit space entry is transferred and af intuvalr didattd by tb hatar 
operations performed within the space. 

d e n  

- . 
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23 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

2.4 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

, : I  ”. 
-:*xi * ’ . j ’  1 

Authorized Permit Space Entrant 

Adheres to all requirements Listed on the work permit. 

Ensures that they have signed section D of the permit stating that they understand all permit 
requirements. r 

Knows the hazards that may be faced during permit space entry, including information on the 
mode, signs or symptoms, and consequences of exposure to the hazards. 

Ensures proper use of equipment required for the permit space entry. 

Communicates with the standby person as necessary to enable the standby to monitor the s t a tu  
of entrants and to enable the standby to d e n  entrants of the need to evacuate the space when 
required. 

Alerts the standby whenever the entrant r e c o p h  any warning sign or symptom of exposure to 
a dangerous situation or when the entrant detects a prohibited condition. 

Exits the permit space as quickly as possible whenever: an order to evacuate is given by the 
standby or the entry supervisor, the entrant recognks any warning sign or symptom of exposure 
to a hazardous condition, the entrant recognizes a prohibited condition, or an evacuation alarm 
is activated. 

. 

Standby Person 

Adheres to all requirements listed on the permit. 

Ensures that they have signed section D of the permit stating that they understand all permit 
requirements. 

Notifies p c f i o ~ c l  in the vicinity, the permit space entrant(s), the entry supervisor. or the 
Communication Center when the supervisor is not prescnk when they recognize an emergency or 
prohibited condition. 

Knows the hazards that may be faced during permit space entry, including information on the 
mode, signs or symptoms. and consequences of exposure to the hazard. 

Ensures awareness of possible behavioral effects of hazard exposure in authorized entrants. 

Continuously maintains a count of authorized entrants in the permit space and ensures that the 
names of authorized entrants in the permit space are listed on the entry permit. 

Remains outside the permit space during entry operations until relieved by another standby 
person. 

Communicates with authorized entrants as necessary to monitor entrant status and to alert 
entrants of the need to evacuate the space when necessary. 

.r . . 
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23 

A. 

B. 

C. 

D. 

E. 

Monitors activities inside and ouuide the space to determine if it is safe for eotraocs to remain 
in the space and orders the entrants to evacuate the permit space immediately if a prohibited 
condition is deteaed, if the behavioral effects of hazard exposure are detected in tntrmu, if a 
situation is dctcaed outside the space that couid endanger the entrants, or if the standby casllot 
effeaively and safely perform all their assigned duties. 

Summons rescue and other emergency services as soon as the standby determines that the entrants 
may need assistance to escape from permit space hazards. 

Ensures the following adioas are taken when unauthorized persons approach or enter a permit 
space while envy is underway, warn the unauthorized persons that they must stay away from the 
permit space, advise the unauthorized persons that they must exit immediately if they have entered 
the permit space, and inform the authorized entrants and the cavy supervisor if uoauthorized 
persons have entered the permit space. 

I 

Performs no duties that mlght interfere with the standby's primary duty to monitor and protcd 
the authorized entrants. 

Industrial Hygiene Rcprrscatative 

Reviews the FERMCO Work Permit (Attachment A) to ensure that it is complete. 

Inspects the work site for compliance with the conditions listed on the Work Permit. 0 
Performs atmospheric testing as required to ensure the proper level of protective equip ent is 
spedficd on the permit. 

Evaluates the codined space and completes the Confioed Space Evaluation/Permit and 
Hazardous Materials Work Permit (Attachment B) to dasslfy the confined space as 
required codrocd space or a noo-permit confined space. 

i e m i d  
permit- 

Completes the Confined Space Entry Permit wbca required 

3.0 REQUIREMENTS 

3.l PermitRtquirrments 

A. Entry into a confined space occurs when any part of an individual's body breaks thc plane of any 
opening of a confined space. 

B. When a 'FERMCO Confined Space Evaluation/Permit' is rquired, a 'FERMCO Work Permit' 
is also ~ ~ c c s ~ a r y  (see SPR 2-U). 

C. Prior to workers entering a confined space, the supervisor-in-chargc must complete and sign a 
FERMCO Work Permit authorizing envy into the coohed space and OU- spcdic 
rquiremcnu. The Work Permit is valid ody for the job, location, and time period specified. 
permit must be approved by the supervisor, Facility Owner, and I S k H  organhtioa 

000242 
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K 
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N. 

32 

A. 

B. 

0 

0 

0 

0 . .  

After completion of the Work Permi& the confined space shall be evaluated by IS&H to determine 
whether the space is a permit-required confined space or a non-permit space for the work to be 
performed. The IS&H representative will complete a Confmed Space Evaluation classifying the 
space as a permit space or a non-permit space. 

When the confined space is classified as a non-permit space, sections 3.2,33,3.7, and 3.9 through 
3.16 of this procedure apply. 

When the confined space is classified as a permit space, all sections of this procedure apply. 

All persons entering the permit space, standby personnel, and backup personnel must review and 
-sign the Codmcd Space Permit. AI persoanel signing the permit shall be qualitied to enter the 
permit space. 

The Confined Space Permit must be posted near the entry point of the permit space. 

If Conditions change si&iicanrly from those Listed on the permit, the entrants shall exit the space, 
and the permit is no longer valid. The permit shall be terminated and a new permit is required. 

z, 

If any unplanned or unwanted event O C E ~  while performing work under the guidelines of the 
permit it must be reported immediately to the Supervisor-in-charge. 

When working in a non-permit space, if the conditions change si&icandy or an 
unplanned/unwanted event occurs, Industrial Hygiene shall be contacted to re-evaluate the space 
to determine if it should be re-classified as a permit space. 

; 

The IH Technician, has the ‘Stop Work Authoritf (terminate the work permit for the job). 

When Confied Space Permit work has been completed the space shall be closed and Industrial 
Hygiene contacted to terminate the permit. 

Terminated permits shall be returned to IS&H for review and maintained in IS&H files. 

Initiation of FERMCO Confined Space Evaluatioa/Pcrmit 

SUPERVISOR-IN-CHARGE 

Contact Industrial Hygiene for an IH TechPiaan to perform the initial evaluation. 

INDUSTRIAL HYGIENE TECHNICIAN 

Check the completeness of the “FERMCO Work Permit’ which is posted at the job site. 

Check other permits which must be’ posted, and verifies that their expiration date has not passed. 

Complete the required atmospheric tests. 

Complete sedon  ‘D’ of the Work Permit speafying the proper personal protective equipment 
rquired for the work to be performed. 

51. 
\ \ .  
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0 Compiete the applicable portions of Sections 'A' and 'BO of the Contined Space 
Evaluation/Permit, and signs in the appropriate block(s). 

C. 

0 

SUPERVISOR-IN-CHARGE . 

Ensure that all employees on the job have read and understand the required precautions and 
required PPE. 

0 

0 

0 

0 

33 

A. 

B. 

0 

0 

0 

c 
0 

Ensure that all employees on the job have signed the permit in block OW. 

Note permit expiration date(s)/he(s). 

Sign the permit. 

Post the or@al at the job site, and distributes the copies as indicated on the form. 

Reamal of FERMCO Conlined Space Evaluatlon/Permit 

SUPERVISOR-IN-CHARGE 

Contact an IH Technician to perform a re-evaluation of the permit space. 

INDUSTRIAL HYGIENE TECHNICIAN 

Check the completcntss of the 'FERMCO Work Permit' which is pasted at the job site. 

Check other permits which must be posted, and verities that their expiration date h a s  not passed. 

Complete the required atmospheric tests 

Check section 'D' of the posted Work Permit verifying that the specified personal p r o t e k  
equipment (PPE) is proper for the work to be performed. If necessary, PPE requirements should 
be m d k d  as appropriate. The Technician will initial any changes in PPE required 

Complete the applicable portions of Sections 'A' and 'W of the C b b e d  Spaa 
Evaluation/Permit, and signs in the appropriate blocks. 

SUPERVISOR-IN-CHARGE 

Ensure that any new employees on the job have read and understand the required precautions and 
required PPE. 

Note: If the required precautions or PPE have changed, all employees on the job are considered 
to be new employees. 

Ensure that all new employees OD the job have signed the permit in block V .  

Note pennit expiration date(s)/time(s). 

sign the permit. 000244 
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B. 
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A. 

B. 

C. 

D. 

E. 

F. 

G. 

Post the original and distributes the copies as indicated on the form. 

Note: an unexpired permit and the signature of each employee on the job must be posted 
at the job site. This will usually require that more than one 'FERMCO Confined Space 
Evaiuation/Permit" must be posted. The supervisor may prefer to have all employees sign the 
permit each time it is issued. 

Rrscue Plan 

A rescue plan must be developed and reviewed by the entry supervisor with all personnel entering 
a permit space and all standby perso~el .  The rescue plan must include the following 

Who and how to call for assistance in case of emergency (phone 6511; radio Control or pull 
O W C S t  fKC alarm PdbOX).  

How persons are to be removed from the permit space in case of emergency. 

Rescue Procedures 

If a person inside a permit space is unconsaous, it shall be assumed that there is a hazardous 
atmosphere present in the space. The standby person should not enter the confined space, but 
should try to remove the person by non-entry rescue using the safety harness and retrieval system. 

For emergency situations on the FEMP site, the Communication Center shall be notified by radio, 
telephone (extension 6511), or by pulling the lever of the o w e s t  fue alarm pullbox. The 
Communication Center shall be told that the Emergency Response Team (ERT) is needed 
because a person is down and/or injured inside a confined space. The ERT ofifiar shall evaluate 
the situation and determine the rescue method to be used. 

I. 

When rescuing an unconscious victim. self-contained breathing apparatus (SCBA) shall be worn 
by every individual conducting the rescue inside the confined space, and shall be avadable for each 
backup individual. A safety harness and Lifeline shall be worn by any rescue personnel e n t e q  
the confmed space, unless the harness and lifeline would not assist in the rescue p r o d w e .  

Any rescue situation involving the use of SCBA shall include a backup penon outside the confined 
space at all times to: monitor the rescue efforts; maintain unobstructed lifelines; and communicate 
with all personnel inside the space. 

The designated standby person shall not enter the permit space for rescue purposes unless told 
to do so by the Emergency Response Team officer. The standby penon sh@ not make even an 
ordered entry into the confined space unless wearing the proper personal protective equipment. 

Under no Circumstance shall the standby person enter the permit space until a backup standby 
person is at the entrance of the permit space. 

When developing a rescue plan for permit space work off the FEMP site, s p e d  arrangements 
aced to be made. Offsite emergency response p e r s o ~ c l  may aced to be norified of the permit 
space work. Mutual aid response arrangements may need to be made to deal with permit space 
rescue situations. 

ENVIRONMENTAL SAFE'IY AND HEALTH MANUAL ESH-I-fW 
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H. 
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A. 

B. 

'C. 

D. 

3.7 

A. 

B. 

C. 

3a 

A. 

8. 

Consult the Fue Protection and Emergency Response organkition for additicnal information on 
rescue procedures. 

All personnel entering a permit space, standby pcno~e l ,  and backup standby personnel shall be 
provided training so they acquire the understanding, knowledge, and skills n v  for the safe 
conduct of permit space work. 

This training shall indude instruction on the nature of permit space hazards; the mode, signs or 
symptoms, and consequences of exposure to hazardous conditions; the precautions to be taken to 
avoid incidents; and the use of emergency and personal pro<& equipment required to work 
inside a permit space. 

Trainiap shall be provided before an employee is frnt assigned duties for a permit space entry. 

Additional training shall be provided whenever there u a change in permit space operations which 
presents a hazard which the employees catering the permit space have not previously been trained 
or whenever a deviation from permit space envy procedures indicate that a worker's knowledge 
or use of permit space procedures are inadequate. 

Evaluating the Confhed S p a  Hazards 

Prior to personnel entering a codired space, the space shall be evaluated by Industrial 
to determine whether any hazards may be present inside the spa. 

The hazards or potential hazards which may be present inside a permit space are: the space may 
contain or have the potential to contain a hazardous atmosphere, contain a material that has the 
potential for c q u l f i i  an entrant has an internal configuration such that an entrant could be 
trapped or asphyxiated by inwardly converging walls or a floor which slopes downward and tapers 
to a smailer cross-section, or contains any other recognized serious safety or health hazard. 

The confined space shall be evaluated with res- to its previous contenu to ensure that the 
ncxewuy ventilation, protective dothin& respiratory equipment, and fire prmntioo precautions 
are spedfied and provided. 

Altenutc Pennit Spaa Eahy Rocedurr 

When a permit space has been evaluated, and the only hazard idenrified witbin the space is the 
potential for the development of a hazardous atmosphere, the following alternate procedures may 
be used to reduce the requirements for the permit space entry the atmosphere within the permit 
space shall be controlled through the use of forced air ventilation born a dean air supply and the 
atmosphere within the space shall be continuously monitored to ensure the atmosphere Within the 
space remains safe for entry. 

When this alternate procedure is used to work in a permit space, a Confined Space Entry Permit 
shall be issued and all personnel performing the permit space wort shall have completed training 
as required by sccrion 3.6. Other sections of this SPR may apply when required by the supe 
in-charge and/or the iH Technician authorizing the permit space entry. 

000246 
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A. 

B. 
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0 
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0 

C. 

D. 

E. 

F. 

G. 

H. 

3.10 

A. 

B. 

. .  

3.11 

A. 

Testing the Atmosphere 

The atmosphere in the confined space must be tested by IH prior to personnel c n t e w  the space. 
and special cafe must be taken to ensure that all accessible areas of the confined space are 
sampled. IH must determine the type and frequency of sampling which is required during the 
entry. Atmospheric testing may also be required in the area outside the space. 

The atmosphere must meet the following conditions for entry, 

Oxygen - 195 percent minimum, 235 percent maximum 
Flammable gases - less than 10 percent of the lower explosive Limit (EL) 
Toxic gases - less than one-half OSHA permissible exposure h i t  or the ACGIH threshold Limit 
value (whichever is more stringent) 
Radioactivity - not to exceed limits established by Radiation Control 

If the above atmospheric conditions are not attainable, ensure that a specid job plan is written. 
The job plan must be approved by the IS&H organization.' 

Continuous atmospheric testing for oxygen and flammable g w s  shall be performed while 
personnel are working inside permit spaces. Continuous and/or periodic atmospheric tesw shall 
be conducted for other contaminants when necessary. 

If work inside the permit space could generate flammable vapors or produce an oxygen-deficient 
or hazardous atmosphere, the space shall be provided 'with continuous forced ventilation and the 
atmosphere shall be tested continuously with an instrument capable of producing an audible alarm 
while work is being performed inside the permit space. 

Smoking is not allowed in a confined space or in areas immediately adjacent to entrances of 
confined spaces. 

No internal combustion pumps, generators. or blowers shall be used in any confined space. 
Observe caution when locauq this equipment neaf the opening of confined spaces due to the 
possibility of carbon monoxide entering the space. 

Consult the IS&H organization for additional information on toxk or explosive vapors. 

Lack and Tag 

Follow the steps outlined in SPR 2-24 for lockout and tagout of p r o c e v  systems before entry into 
a confined space. 

Take codrned space drive or agitator out of service by uncoupling the drive, removing belts. or 
disconnecting the motor leads. 

Low-Voltage Lighting and Electrical Equipment 

Low-voltage (12 volt) lighting is preferred for use inside a codincd space. All other lighting 
sourots must be protected by an approved ground fault circuit interrupter (GFCI). All electrical 
too& used inside a confined space must be protected by an approved GFCI., . I - t  

' :': 
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B. 

C. 

D. 

E. 

F. 

3.u 

3.u 

3.14 

A. 

B. 

c. 

3.15 

A. 

B. 

L l g h t q  and tools should be on separate circuits. The GFCI. transformer, and discomeas must 
be located outside the confiined spaa.  For more information on using GFCI devices, see SPR 2- 
23, Ground Fault Circuit Interrupters. 

Adequate lighting shall be provided for the work to be performed in the confined space and shall 
meet the illumination requirements of 29 CFR 1910.120. 

AU flashlights and/or lamps shall be approved for usc in the atmosphere within the confined 
space. 

All electrical equipment shall be in good condition, grounded, protected against physical abuse, 
and approved for the atmosphere in which it is to be used. 

;uI potential for ignition in confmed spaces shall be removed. 

Grounding Cable 

If the confined space is equipped with a goundiq cable, it must be Megger tested to conGnn the 
existena of a fm mechanical joint. 

Rocess Isolation 

AU pipe Lints to the confined s p a a  must be physically disconnected or blanked before e 
accordance with SPR 2-24. 

Cleaning Ractdum 

No confined space shall be entered which contains an IDW atmosphere. 

All noxious. toxic and/or flammable material, gases and vapors shall be eliminated as much as 
possible from tanks and other confirned spaces by such methods as washing, inertin& neutralizing, 
p u r p g  or veotdacing. 

Continuous forced ventilation from a clean air source shall be provided in such a manner to 
main& the confined space safe for entry. 

When personnel working inside a confmed s p a a  may be exposed to hazards from vehicle or 
pedestrian traffic, barricades shall be established around the opening of the space. 

Where appropriate, barricades shall be established around the entry of a confined space to prevent 
unauthorized entry into the space. 

AU barricades and barricade tags shall be used in accordance with SPR 2-LS. 

Ladden 

When ladders are required for entry into confined spaces, they shall be secured and shall 
removed while persons are inside the confined space except in response to an emergency. 

- .  . .  . 
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3.17 Safety Harness 

All persons entering a permit space must wear a safety harness and lifeline. Where the envance 
is too restricted to allow removal of a person equipped with safety harness, use a shoulder-type 
safety harms or a wrist harness. 

3.18 Lifelines 

When making a vertical entry into a permit space which is five (5) feet or deeper, fall protection 
is required. Due to the configuration of a permit space or the large number of people involved, 
it may not be practical to keep lifelines attached In such casts the safety harness m u  be worn, 
and the lifeline must be kept ready at the permit space exit point in cast of emergency. 

3.19 P e r s o d  Safety and Escape Equipment 

P e r s o ~ c l  who work inside a permit space. including all standby ~ C ~ S O M C L  must be aware of 
personal safety, escape procedures, and equipment. 

320 Respirators 

A. Rupiratory protection shall be determined based on atmospheric t d o g  performed as part of the 
confined space evaluation. The aced for 5-minute escape air packs sbould be considered for 
persoanel entering the permit space. A SCBA or air-supplied respirator equipped with escape 
provkioos must be available in cast rescue assistance is needed 

Only those persons trained to use SCBAs shall use them for permit space entry or rescue. B. 

321 Standby Person 

A. 

B. 

C. 

D. 

‘Ct 1 ’.. _. . .  

A minimum of one standby person m w  be at the entry point to the permit space. The standby 
person‘s primary responsibility is to be attentive to the petS0Md hside the permit space. The 
standby person shall make every effort to cowantly o h m  workers who are in the permit space. 
There shall be constant communication between persons working in the permit space and the 
staodby penon. Two-way radios may k required for commuaication during some entry 
operatiom. 

A standby person shall not be a s s b e d  to obsem work behg conducted in more than one permit 
space at a time. If work m u  be performed simultaneously in multiple permit spacer one standby 
penon must be assigned to cover each separate entry. 

The standby person shall h o w  the location of the nearest telephone, fire alann pullbox. safety 
shower, fire effinguisher, and evacuation exit; the practices or procedures to shut down all 
equipment on the job; be observant to determine any rnalfundon of the respiratory equipment 
in use by personnel inside the permit space; and the way to contact the ERT io an emergency. 

The standby person should be observant of activities outside the permit space. Unauthorized 
penonnel should not be allowed around the permit space during authorized entry. Unplanned 
adivities outside the permit space may require evacuation of the permit space. The permit space 
sha l l  immediately be evacuated if any building alarm (e.& evacuation, rue) is activated. 
I -  
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323 

324 

A. 

B. 

3 2 5  

A. 

B. 

C. 

D. 

E. 

F. .- 

3 2 6  

337 

Backup Standby Person 

In case of an emergency during a permit space entry and the ERT would not be immediately 
available, one or more backup standby person(s) must be a d a b l e  to assist,the standby person 
to perform a non-entry rescue of entrants inside the permit space. 

Protective Clothing aod Equipment 

If entry is required to clean the permit space, the appropriate protedive dothing and equipment 
shall be provided to the workers performing the entry. 

Bmathable Atmosphere 

A breathable atmosphere should be maintained inside a permit space through use of either natural 
draft or forced fresh air ventilation. C o m p r d  air m u t  not bc blown into a permit space. 

Air-suppiied respiratory equipment with escape provisions is rquired when entering a permit 
space where there is the potential for an oxygen defiaeocy (leu than 195 percent). 

Welding and Burning 

Personnel involved in welding or burning inside a confined space must consider personal safety, 
equipment requirements, and potentially hazardous conditions. An Open flame/Weldbg P e d  
is required for all  welding and burning operations (see SPR 2-57). 

Welding or burning operations inside a confiined space will result in the space being d d i  
a permit space. 

When burning inside a coafirred space, locate all +den outside the space. Check hose 
connections for leakage prior to entry. When welding inside a coniincd spa, locate w e l d  
machines outside the space. Remove all hoses from the confined space at the end of the work 
shift  unless multishift work is in p r o p s  

Where weldinq/cutting operations are indefinitely suspended, all gas and/or c l ehca l  SUPPIY 10 
equipment used in the confined space shall be shut off, and all torches, leads and hoses shall be 
removed from the area. 

0 

No welding equipment except hoses, stingen, torches and lead cable shall be taken into the 
confined space. 

All welding and burning equipment taken into a confined space shall haw shuto& the standby 
person can control to quickly secure the gas and/or electric supply. 

Shell Material 

Consider the possibility of flammable, explosive, or toxic materials btk absorbed into the shell 
material of the confined space prior to burning or welding. 

Stripping Toxic Coatings 

Strip all surfaces covered with toxic coatings at I w t  6 inches from- the .area of heat appiication. 
If toxic coating are not stripped, protea employees with air-suppiied respirators, ventilation, an4 
if applicable, protective clothmg. 

00025O 
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328 Fume Releases 

The Confined Space Permit is automatically cancelled in the event of any plant emergency alarm 
or area fire alarm (except a test alarm). P e m ~ e l  inside the permit space must exit the space 
and follow emergency procedures. W h e n  the 'all clear' has sounded, the Confined Space Permit 
can be reinstated after atmospheric tests are retaken and the results are noted on the permit. 

329 Non-FERMCO Personnel Working in Permit Spaces 

A. 

B. 

C. 

D. 

E. 

F. 

Non-FERMCO p e m ~ e l  who may enter a permit space controlled by FERMCO shall be 
required to follow all the requirements of this SPR. 

FERMCO shall inform non-FERMCO p e m ~ e l  that permit spaces are located in their work area 
and that permit space entry is only allowed through compliance witb this SPR. 

FERMCO shall inform non-FERMCO personnel of any hazards idenrified in a permit s p a a  that 
they may be required to enter. 

FERMCO shall inform non-FERMCO personnel of any precautions or procedures which 
FERMCO has  implemented for the protection of workers in or near the permit space. 

FERMCO shall coordinate entry operations when botb FERMCO and non-FERMCO personoel 
will be working in or near  permit spaces so that workers of each company do ntx endanger each 
otbcr during permit space entry activitiu. 

FERMCO will debrief non-FERMCO personnel at the roadusion of entry operations regarding 
any hazards confronted or atated in permit spa- during entry operations. 

4.0 ATI'ACHMENTS 

Attachment A: FERMCO Work Permit 
Attachment B: FERMCO Confined Space Evaluation/Permit and Chemical Hazardous Materials 

Work Permit 

\ 

0002251 
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CHEMICAL HAZARDOUS MATERIAL WORK PERMIT 

It aka *:;N - 

1.0 

2.0 

GENERAL 

This policy outlines the basic requiremeats for obtaining writ- authorintion urd instnrctionr before any 
work begins which q u i r t s :  ( I )  work with huudoru chemicals or muerirls w h a  the work is not covmd 
by a FERMCO S u d d  Operating M u r e  (SOP), (2) work with bszardow chemids requiring a permit 
which includes chemicals. chcmiul producu or hazardous mrierids for which i Muerid Safety Data Sh#c 
is required by OSHA and thm is a poteatid for exponulc approaching regulatory limits. or (3) work in 
the vicinity of haavdour chemicals or mueridr. 

RESPONSIBILITIES 

2.1 

A. 

B. 

2.2 

A. 

B. 

C. 

D. 

E. 

23 

A. 

B. 

C. 

2.4 

A. 

8. 

C. 

Facility Owmr 

Ensures thrt the rcquircmeots of the Gurerrl Recurtions saction of the W C O  Work Permit have 
baea completed to address the facility fpccific hmtb for the proposed work urk. 

Ensum thrt the work site is provided in u safe a condition u prrctiul. 

SupaoisorMharge  

Idartifies the 04 md h.%ates the work pennit based on the work to be performod. 

Ensures completioa of the work permit prior to ~tut of work. 

EOSUIW thu p e r r 0 ~ ~ 1  are qualified and rdhm lo all permit requiremeau. 

Immediately repom m y  unwurted. unplanned event to rbc Asrirunt Emergency Duty Oflictr 
(AEDO), Emergency Response Tum mT) and/or the area supervisor u appropriate. 

Ensures that Industrid Hygiene 0 persome1 arc notified of MY changes in work site cooditioas 
since permit issuance. 

FERMCO Employee 

Adbeia to all requirements listed on W t .  

Ensures thu they hive s ip& scction D of the permit rtrting thrt hey understand 111 permit 
requircmenu. 

Notifiu p e m ~ e l  in the vicinity, the supcrvisor-induge, or &e Communication Center whca the 
supmisor is oot prrsent. if they recognize an emergency cooditioa. 

Industrial Hygiene Representative 

Reviews the FEPMCO Work Permit to ensure that it is complete. 

Inspects the work site for compliance witb the conditions l i d  on h e  Work Pennit. 

Performs atmospheric testing IS required to ensure that the proper level of protective equipment 
specified on the permit. a 
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CHEMICAL HAZARDOUS MATERIALS WORK PERMIT 

D. Completu the Chemical H d o u s  Materials Work Permit. 

3.0 REQLTREMENTS 

3.1 

A. 

8. 

0 

0 
0 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

Permit Requimnents 

Tbe site uses permits to sofegud worlring penomel. A pmnrt is q u i d  beuwe it fonnrlizc 
job safety planning both by the sipernisor and by safety and/or hygiene v ~ e l .  It  SO ~ T Y U  (c 

advise working pem~cl of health and safety requiremenu for the job. Fdly, i t  infomu safe9 
and hygiene inspaton ICOUI the stpn of a job so they ua dctmnine whetba job rcquirrwnu have 
cbrngcd from tbox anticipated. 

Situations which require a permit include: 

Use of materids wnminkg carrinogw (see SPR S-12). work with biologid tua& (see S- lo) ,  w 
of mlveau ( > I pint). work with k r r u y .  lad. dmium. k c  or other toxic meuls. (or 
materids containing these). c o d  tu pitch. buucae. toluene diisocynuc fTDD, methylene bisphenyl 
isocynate (MDD. and o h m  identified specifiully in OSHA 1910 and 1926. 

Situations which do oat q u i r e  I permit include: 

Incidend use of prints 
Appliutioo of latex prints 
Incidend use of c h e m i d  products in routine Mlinltarncc activities 

Industrial Hygiene shall be conucted when questions uiw rcgudbg the need for a pernut. 

w b ~ r  I 'FERhiCO Q e m i u l  Hazudou Materials Work Pennit' is requid. a 'FERMCO Work 
Permit' is rlso necuwry [set SPR 2-13]. 

Required Permiu shdl be posted at the job site. 

Cb~aiul/Hatatdous Material Permits expiratio0 &e s t d l  be determined by Industrial Hygiene. It 
be as long as tbe estiamred completion dae of tbe project. 

Work involving h&ou mattrids (tbrt src tppiiuble to OSHA Stmdard 29 CFR 1910.l20) will 
require I completed Specific Health and Safety PIa with an rll worker safety meeting briefing before 
wo* can begin. 

T ~ c  period of validity for the pennit is shown in the 'Permit E x p i d o n  Date' block. work covered 
by scvenl p e m h  m y  have several different expiratioas drtts. In this case. only the expired permit 
must be reocwed. 

Supcrvison shall maintain conuct with their FCI-SOMC~. who vc working done. through the use of 
a pomblc radio or fnqueat visits to the job si&. (Caution should be used when operating 2-way 
radios as their use is restricted in some p l a t  areas.) 

If conditions change significantly from those listed on tbe permit. the permit is no longer valid. and 
a ocw permit is required. 

ENYIRONMEh7AL S A F E R  AND HEALTH MANUAL €.SH-Z-Xm 
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CHEMICAL HAZARDOUS MATERIAL WORK PERMIT a 
K. 

L. 

M. 

3.2 

A. 

B. 

0 

a 

0 

0 

C. 

a 

0 

0 

0 

0 

33 

A. 

B. 

0 

0 

0 

If MY unplanned or U ~ W M ~ C ~  event e u n  while performing work under the guidelines of this 
permit. it  must be reporred immediately to the Supervisor-in-Chuge or the AEDO. 

The M Technician. has the 'Stop Work Authority' (suspend the work pmnit of the job). 

Expired pennits shd  be kept in the job file. 

hitiation of FERhfCO Cbemid Fhuardorrr ,Material Work Permits 

SUPERVISOR-INCHARGE 

Check the complectacss of the 'FERMCO Work Permit' which is posted rt the job site. 

Check other permits which must be posted. and verifies thaf their expirrtion date ha not p d .  

Cornpiere the required W. 

Complete the applicable pomioru of Sactioor, 'A' md 'C' o f  the pemk and r i p 3  b the lpptopnrtc 
block(r). 

SUPERVISOR-IN CHARGE 

Ensure Lh.1 dl employees 011 the job &ve rud md UnderJUad the muid preautiom md m u i d  
PPE. 

Ensam thu 111 employees oa tbe job have signed the permit in block 'D'. 

Note pennit expiration datdr). 

Sign the permit. 

Port tbe ongird .t the job site. rpd didbutts  the copiu u indicated 00 the fom. 

R a m d  of FERMCO ChanicaJ Hnzordora Materid Work pamitt 

SUPERVISOR-IN-CHARGE 

h M  M M Technician to perfom the iaspsctioa. 

INDUSTRUL HYGIENE TECHNICIAN 

checlr tbe completeneu of the 'FERMCO Work Permit' which is posted a! the job site. 

Chack other permits which must k posud. and verifies rbu their expintion d a ~  has not passed. 

000256 c0mp1ctc the requid tests. 
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0 

C. 

0 

0 

0 

e 

0 

3.4 

A. 

B. 

C. 

D. 

E. 

F. 

Complete the appiicable poriiotu of Sectiom * A *  and 'C* of the permit. and s ips  in the a p p r o p b ~  
blocks. 

SUPmVISOR-LN-CHARGE 

Ensure that my oew employets on the job have redd md understand the q u i d  precautiom rod 
required PPE. 

No&: If  &e required precautions or PPE have chinged. dl empioyets 00 the job are considered LO 

be new employeu. 

Ennvc that d1 new employeet 00 the job have signed the permit io block 'D'. 

Note permit expiration &tu. 

Sign the permit. 

Port the 0rigula.I and distributes the copies as in&& on the form. 

Note: an unexpired permit rad the s i p a t u r r  of each employec on rhe job mud be posted It tbc 
job site. This will uLsrrrlly r q u t r e  that more than one 'FERMCO Chemical H d o u  Mrterirl~ 
Work Pmnir' must be posted. The s u p m i s o r  m y  prcfer to have rll employeu sign the permit ucb 
time i t  is issued. 

Gentipl Requirements 

hti~ W O ~ L   tu sMl be barricaded as well M dj-t thu could potentidly k exposed. 
For line breaks. the volume and pressum of the system must be cons ided  when placing barricades. 

Required PPE and clothing shall be indicated 00 the chemical huudout mrterial work perrmt. 
Employa~~ must be trainad in the use of specid pmtbctive equipmeat such as ur-supplicd respinton. 
xlf coauincd brurhing appamus. and rupimon.  Rotactive quipment must be worn und the line 
is bmkcn d the system hu baar c l d .  

Respinton must be worn when  cooccavltiom of a toxic mbnurcc might e x 4  dowLble units. 
Cootlct the Lndutrid Safety and Health (IW Section office for assistance. 

Employets must behstn~crtd in emcgeocy tint-lid procedufu: ix.. wuhing or applying cold 
pukr. Employees mult repon to rite medical if any tuzardous process or other toxic subst.nces 
comes in contact with eyer, skin. clothing, or s h o e .  or if  they inhale a huudous proccu or other 
toxic substances. 

No subcontnctor employee may begin makiag a line bruk until they have received UI acknowledged 
understanding of specific safety instmction from their supmisot. 

EMIRONMENTAL SAFETY AND HEALTH MANUAL ESH-1-1oOO' ' 
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G. 

H. 

I. 

J. 

K. 

t 

3.5 

A. 

B. 

C. 

D. 

0 

0 

0 

0 

0 

0 

Service contmcton. opentioas personnel. ett.. shrll r e d  outride b a d u h r :  i.e.. if they arc 
rSquid to be in the buriuded yer. they shall be protected by the YPY clothing md equipment u 
the pmon(s) &g the line b d .  

It dull be the ruponsibility of the pipe finer supervisor to detmnine if  a standby worker is r e q u i d  
and dai- persod protective equipmeot to be worn by the standby worker. Tbe permit must 
spacify both if  A standby worker is required md wwhu pemd protbchve quipmar1 is to k worn. 

All efforu shJl be d e  to easurc thrt no ualmown substancu. chemidr, or proceuer are in the 
system. A method dull be planned for collecting, or containing iod disposing of spilled &ds. 

Strndud practice for breaking a f b g e  is to loose0 the boltr on tbe Iowa md opposite side from the 

a mtnner that uua my spillage to be away from the machmic. Tbt flrnge &odd then be rpnrd 
apart. Tbe machanic should always k positioned on the u p w d  ride of the flange being broken. 

mrc)unic, keeping the blu neutst the lmchsnic under coomt rad allowing the Line to reprruc in 

War a v d v e  ~ M C I  is removed. the line m w  k drrined and the vdve p l d  in the open position 
kf0E the bOMet b d U  1vt lOOSeoed. a d  plug V d V e  thU UT to k removed from the tySkm 
must be o p e d .  c l o d .  and raqxned to relieve prtsnve Iffa the line is drained. 

If A plugged condition is d i m v e n d  or w. stop w o d  immajiittly md develop a plan to 
dislodge the plug. A new e v d u u i o a  md permit MY nead to be iuucd of working conditions have 
U e e d .  

Acid Suib 

Acid ruiu shll consist of mbkr bots. panu. jacket. long gauntld glover. and bood. Acid suiu 
ShJl k issued to employas rhrougb the S&F savicu and m o d .  

A complete acid suit shall be w m  whea dircoruKcting urd removing linu or equipment pi- which 
have contained acid or base (&e). All will be specified on tbe line brerL permit. 

Acid suits W be appmved by tbe I n d u s t d  Hygiene grarp prior to purche. 

M o r  to wuring the =id suit. uch employee shall be iDItructed by tbe foreman to: 

Lolpecc suit for p b y i u l  defects prior to w&g. Do not use a defective suit. 

Pur d t  OQ d check for leaks by standing under openting how. (If suit I&. it is defective or - P improperly.) 

Laate rod test safety shower nearest rbc work locuioa or koatlmirucion shower wheo safety 
sboww is not ~vrikble .  

Rctum to Dearest safety shower a b  performing work md witb rbe suit still 00. rinse suit to remove 
my  bunrdow materials which might have gottea on it. 

S t o n  suit in proper place Ifterwub rad d e  SIJZ it is not contamin&d or physidly -4. 

Never tuck pant legs of acid suits inside of rubber boors. 

ENVIRONMEKTAL SAFETY AND HEALTH MANUAL ESH-I-Io00 000258 
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3.6 

A. 

Hot Suits 

Hot suits shall consist of boots. gloves. hood. one-piece c o v e d .  jacket. and panu. Hot suits SUI 
be issued to employeu through the tool room or  otherwise signed for and returned. 

B. 

C. 

Hot suits shall k approved by the Industrid Safety group prior to purchrse. 

To store. hang hot suits on hangen so they arc not c r u s a i .  
physical damage. 

will reduce the possibility of 

D. 

0 

Mor to wearins the hot suit. each employee SUI be insvucted by the foreman on the followhg: 

Inspat hot suit for physiul defects (facepiece must k clear) prior to donning. 
defective suit. 

Do not w a 

While performing assigned work. k e e p  complele hot suit on unul job is finished. If sprayed with hot 
liquid. tske measure to cool liquid before removing hot suiL 

A minimum IO-foot barricade is r e q u i d  m u a d  dl bot suitjobs. 

3.7 

A. 

Reparing and Authorizing first  Line Brrpkr 

The CRU manager or designee must determine the need for and uk the pipe finer s u p m i w r  or  
construction aunager for line or system breakr. 

B. The CRU must w a lockout plan identifying break poinu m d  must physically mark esch break point 
with the pipe fitter supervisor. 7be CRU and the pipe fiaa supenisor must agree on the loation 
of the first breaks. 

C. A chemiulhazardou amenair work permit SM be i d  to specib pnuu t io lu  d safety 
equipment required to perform the line bruk.  

D. mu p e m ~ e l  must close isolating v d v u  and stop pumps. The system must be locked. Uggsd. 
tned and lu ted per SPR 2-24. 

E. Wbce possible. the CRU must d e p m u r i t e .  drain. flush and vept lo p r r p u r  the system for safe 
opeourg. 

: F. If the pipe fitter supervisor and the CRU m e r  a g n t  Lbu subcoatncton will do the work. a 
chemiul /buardow material work permit must be coorpleced and signed (see Atuchment A). 
Employees assigned to the work must sign the permit indicating they understand job requirements 
and poteatid hazards. 

G. my employees who have been approved by the pipe fitter supervisor and trained to make first line 
bruks  m y  perfonn this type of work. A list of appro./& employets must be mainclined by the pipe 
fitter supervisor. 

'Ihe pipe fitterffi-pervisor ind the CRU manager or designee m h  be present when the fint b d  
is made. 

H. 

000259 
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@ BUILDING IDENTIFICATION 
Building Grid Building Grid I D  No Coordinates Title I D  No Coordinales Title 

Truck Scale 
Meteorological Tower 
Railroad Scale House 

00 
l a  
l b  
2a 
2b 
2c 
2d 
2e 
3a 
3b 
3c 
3d 
3e 
31 
39 
3h 
4a 
4b 
4c 
5 
6 
7 
8a 
8b 
8c 
9 
1 Oa 
1 Ob 
11 
12a 
12b 
12c 
13a 
13b 
13c 
14 
15 
16a 
16b 
18a 
18b 
18c 
18d 
18e 
18f 

18h 
18k 
181 
18m 
18n 
19a 
19b 
20a 
20b 
20c 
20d 
20e 
201 

20h 
20j 
22a 
22b 

189 

209 

.. 
c-3 
c-3 
B-3 
8-3 
8-3 
8-3 
c-3 
8-3 
8-3 
8-3 
8-3 
8-3 
8-3 
8-3 
8-3 
8-4 
8-4 
8-4 
8-4 
8-5 
8-4 
8-3 
8-3 
8-3 
c-5 
D-4 
0-4 
A-4 
c-4 
c-4 
c-4 
A-3 
A-3 
A-3 
A-4 
A-3 
A-5 
A-4 
c-2 
8-3 
c-4 
8-3 

D-1 
c- 1 
8-3 
8-2 
c -2  
8-2 
8-2 
c-4 
A-3 
c-4 
D-4 
c-4 
8-5 
8-3 
8-3 
A-3 
D-4 
8-2 
8-5 
A-3 

General 
Preparation Plant 
Plant 1 Storage Building 
Ore Refinery Plant 
Lime Handling Building 
Bulk Lime Handling Building 
Metal Dissolver Building 
NFS Storage and Pump House 
Maintenance Building 
Ozone Building 
Control House 
NAR Towers 
Hot Raffinate Building 
Digestion Fume Recovery 
Refrigeration Building 
Refinery Sump 
Green Salt Plant 
Plant 4 Warehouse 
Plant 4 Maintenance Building 
Metals Production Plant 
Metals Fabricating Plant 
Plant 7 
Recovery Plant 
Maintenance Building 
Rotary Kiln/Drum Reconditioning Building 
Special Products Plant 
Boiler Plant 
Boiler Plant Maintenance Building 
Service Building 
Maintenance Building (Main) 
Cylinder Storage Building 
Lumber Storage Building 
Pilot Plant Wet Side 
Pilot Plant Maintenance Building 
Sump Pump House 
Administration Building 
Laboratories 
Main Electrical Station 
Electrical Substation 
Surge Lagoon 
General Sump 
Coal Pile Runoff Basin 
Biodenitrification Towers 
Storm Water Retention Basin 
Pit 5 Sluice Gate 
Clearwell Pump House 
BDN Effluent Treatment Facility 
Methanol Tank 
Low Nitrate Tank 
High Nitrate Tank 
High Nitrate Storage Tank 
Main Metal Tank Farm 
Pilot Plant Ammonia Tank Farm 
Pump Station and Power Center 
Water Plant 
Cooling Towers 
Elevated Storage Tank (Potable H20) 
Well House #1 
Well House#2 
Well House#3 
Process Water Storage Tank 
Lime Slurry Pits 
Gas Meter Building 
Stormsewer Lift Station 

22c 
23 
24a 
24b. 
25a 
25b. 
25c 
25d 
25e 
26a 
26b 
26c 
28a 
28b' 
30a 
30b 
31 
32 ' 

34a 
34b 
35a 
35b 
37 
38 
39a' 
39b 
39c 
44a. 
44c 
44d 
44e. 
45 
46 
51 
53a 
53b 
54a 
54b 
55a. 
55b 
56 
60 
61 
62 
63 
64 . ' 
65 
66 
67 
68 
69 
71 
72 
73 
77 
78 
79 
80 
81 
82 

A-5 

0-3 
c-4 

A-5 

8-3 
8-3 
A-5 
A-4 
A-4 
c-3 
c-3 
A-5 
D-5 
B-1 
B-1 
c- 1 
B-1 
A-3 
0-4 
8-3 
8-3 
8-3 
A-5 
A-3 
A-3 
A-4 
8-3 
A-5 
A-2 
A-4 
A-4 
A-3 
A-3 
8-4 
8-4 
D-3 
D-3 
0-3 
0-3 
D-4 
D-5 
D-5 
c-3 
c -3  
A-3 
D-5 
c-3 
c-3 

c-5 
D-5 
B-5 
8-3 
c-5 
B-5 

Railroad Engine Building 
Chlorination Building 
MH #175 
Sewage Lift Station Building 
U.V. Disinfection Building 
Digester Control Building 
Pump House - H.P. Fire Protection 
Elevated Water Storage Tank 
Main Electrical Strainer House 
Security Building 
Human Resources Building 
Chemical Warehouse 
Drum Storage Warehouse 
Engine House - Garage 
Magnesium Storage 
K-65 Storage Tank - North 
K-65 Storage Tank - South 
Metal Oxide Storage Tank - North 
Metal Oxide Storage Tank - South 
Pilot Plant Annex 
Propane Storage 
Incinerator Building 
Shelter Storage Building 
Incinerator Building Sprinkler Riser House 
Trailer Complex - 6-Plex - East 
Trailer Complex - 7-Plex - South 
Trailer Complex - 7-Plex - North 
Trailer Complex - 10-Plex 
Rust Engineering Building 
Heavy Equipment Garage 
UFe to UF, Reduction Facility II 
Occupational Safety 8 Health Building 
In-Vivo Building 
UFe to UF. Reduction Facility I 
Pilot Plant Warehouse 
Slag Recycling Plant 
Slag Recycling PiVElevator 
CP Storage Warehouse 
Quonset #1 
Quonset #2 
Quonset #3 
KC-2 Warehouse 
Thorium Warehouse 
(Old) Plant 5 Warehouse 
Drum Reconditioning Building 
Plant 1 Thorium Warehouse 
Pilot Plant Warehouse 
Decontamination Building 
General In-Process Storage Warehouse 
Drum Storage Building 
Fire Brigade Training Center Building 
Finished Products Warehouse 
New DBD Facility 
Plant 6 Warehouse 
Plant 8 Warehouse 
Plant 9 Warehouse 
Receiving 8 Incoming Materials 

4 
Inspection Area 

Outside of Perimeter Security Fence 
*NOTE: Any Unidentified Area is Referred to as 00 Gen 



a ATTACHMENT C 
FEMP MINUTES OF 
SAFETY M EETlNG 



SROUPS AlTENDING: 

SECTION 

WB-SECTION 

L JEPARTMENT 
3. cwca VISUM AIDS USED: (RE 

FEMP 
MINUTES OF SAFETY MEETING 

Location 
;OR0  TITLE AND/OR SUBJECT MATERIAL COVERED) 

Film 0 Slides 0 Videotape 0 Other 

Subject 
4. CHECK ADOITIONM MATELAIM DISCUSSED OR REVIEWED: 

1 t3 (A) Monthly Statistics 

0 (C)  Safety Inspection Report 0 (F) S.0.Pa 0 (1) - 
COYYEMTS: (RECORD. BRIEFLY. THE INFORMATION COVERED IN THE ITEY(S) CHECKED ABOVE INCLUDE AND 
RECOMMENDATIONS OR COMMENTS MADE WRINQ THE MEETINQ WHICH MAY IMPROVE OUR SAFETY PAOORAU. 
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Project Specific Work Area 

Maps Will Be Included 

In This Appendix 
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ACKNOWLEDGEMENT FORM 
PROJECT SPECIFIC HEALTH AND SAFETY PLAN 

Neutralization and Stabilization of  UNH Solutions a t  Plants 2/3 and 8 

The undersigned individuals have been oriented on  the requirements of the attached Health and Safety 
Plan and understand the provisions of the  plan and agree to abide by each. 

Sitmature - Date Badse No. 
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PROJECT SPECIFIC HEALTH & SAFETY 
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PROJECT-SPECIFIC SAMPLING AND ANALYSIS PLAN 
#94-795 
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Drummed Waste Material 
Project-Specific Sampling and Analysis Plan 

Number: 94-795 
Date: 5-17-94 
Page 1 of 4 

0 
A. Identifvinq Information 

1) Project Name: Uranyl Nitrate (UNH) Precipitation 
2) Plan No.: 94-795 
3) Mater1 a1 Descri pti on/Matrix Code(s) : Magn.esi um Di uri nate/Mll9 
4) Number o f  Drums in Sub-Waste Stream: Approx. 5,000 drums. 
5) Haterial Type: 091 
6) Source Code: 815 
7) Haterial Evaluation Form t :  1186 
8) Sampling Locatlon for Drums: Plant 8 
9) Process Knowledge: Uranyl nitrate (UNH) solution of various 
concentrations was contained in 20 tanks (approx. 226,000 gallons) in the 
refinery area of the plant, Under a RCRA closure and a CERCLA Removal 
Action the UNH was converted to magnesium diurinate filter cake for 
disposal at NTS. See the "Process Knowledge File Narrative" for 
additional Process Knowledge and historical Sampling and Analysis 
information for this waste stream. 

9. Sam1 ins Information 

1) General: 
jars with teflon lined lids. 

2) Preservation Method: See Analytical Requirements in Section C. 
3) Holding Times: See Preservative and Holding Time Guidelines in 

Section G. Holding times and sample volume/container requirements for 
media-specific analyses not listed in the SCQ are provided by the FEMP 
laboratory facility. 

4) Sample Technique: Scoop 
5) Number of Drums to be Sampled and Analyzed: See Page two. 
6) Composite Samples: No 
7) Visual Inspection to be Performed?: No 
8) Field Contact: Camila Wehrfritz, ext. 9306 
9) Send Results to: Chris Wernert, ext. 8927, MS 65 
10) Charge No./Project Manager: 3BPW1 / Matt Tepe, ext. 9049 
11) Requi red QA/QC Sampl es : 
Field OC - -  Yes No Notes 
Trip Blank - -  X no volatile organic samples 

1 per this sample plan Field Blank T 
Equipment Rinsate -X- - 1 per this sample plan 
Dupl i cate -X- - -  1 per this sample plan 
Container Blank - -K analytical data supplied by supplier 
Preserv. Blank - -X- - - assay data suppl ied by suppl ier 

Samples taken will be contained in glass or polyethylene 

- 

Laboratory OC 

Laboratory ' QC sample type and frequency requirements are provided in 

i c  -: . . 000286 
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Drummed Waste Material 
Project-Specific Sampling and Analysis Plan  

Number: 94-795 
Date: 5-17-94 
Page 2 of 4 

Sam1 inq Information 

Batch processing of the UNH solution will produce two d i s t i n c t  waste 
streams: f i l t e r  cake and aqueous f i l t r a t e .  The f i l t e r  cake will be placed 
into 55-gallon drums in a ser ies  of batches. Samples will be extracted 
from the f i l t e r  cake waste stream. 

Two sets of samples will be collected from each batch. A set of  samples 
will be extracted from the f i r s t  and t h i r d  drums generated i n  the f i r s t  
batch. A se t  of samples will also be extracted from the f i f t h  and seventh 
drums generated in batches two through seven. 

If  a strong correlation can not be drawn between feed materials, process 
conditions and analytical results, then sampling will continue for  further 
batches. For these batches a f t e r  the seventh run ( ie .  eighth through last 
batch) a s e t  of samples will be extracted from the f i f t h  and seventh drums 
generated i n  each batch. 

S t a r t  with Sample Number 94-795-1 for the f i r s t  drum sample, then number 
consecutively until sampling i s  completed. The drum t o  be sampled i n  
duplicate will be indicated with an asterisk (*). The duplicate samples 
will be given different  sample numbers. 

Sample 
Number 

94-795-1 
94-795-2 
94-795-3 
94-795-4 
94-795-5 
94-795-6 
94-795-7 
94-795-8 
*94-795-9 
*94-795-10 
94-795-1 1 
94-795- 12 
94-795-13 
94-795-14 
94-795-15 

Batch 
Number 

1 
1 
2 
2 
3 
3 
4 
4 
*5 
*5 
5 
6 
6 
7 
7 

Drums generated 
in Batch 

First (drum tl) 
Third (drum 13) 
Fifth (drum 15) 
Seventh (drum t7) 
Fifth (drum t 5 )  
Seventh (drum t7) 
Fifth (drum 15) 
Seventh (drum #7) 
*Fifth (drum %5) 
*Fifth (drum t5) 
Seventh (drum t7) 
Fifth (drum t5) 
Seventh (drum #7) 
Fifth (drum t5) 
Seventh (drum #7) 

I .' 
i ,  .,J 
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Drummed Waste Material 
Project-Specific Sampling and Analysis Plan 

Number: 94-795 
Date: 5-17-94 
Page 3 o f  4 

C. Analvtical Reauirements (cont.1 

krelvsts-w-d SotidMabtxsaI 
-code) COntalnerM 

-m 
Total Metals (2402). .--.- 

ASL B 

TCLP Metals (2401). 
ASL 0 glass or 

(1) x &z/(l) x 2 5 0 ~  

polyethylene 

% Moisture (1058) (1) x &z/(l) x 
ASLB I   lass or 

polyethylene 

-...- I Flash Point (2434) 
PH (2-1 

ASL B 

POO/W7 (1) x 25Oml glass PW/wS (1) x 1 L jar P1 l/we 
or polyethylene glass or 

pobthylene 

m / w 1  (l)X2!%lllQlasP Poo/w1 (1)Xl L j U  P11/u31 
or polyethylene glass OI 

polyethylene 

polyethylene polyethylene 
Poo/UlQ (1) x 1mnl  POo/lJlS (1) x 12Oml m/lJ18 

Description of materiel (Color, appearance, consistency, ete.) 

Note: * - Note on Chain of Custody that metal analysis should be run using GFAA (CVAA 
for Mercury). 

If not enough material to meet volume requirements do not sample drum, perform 
visual inspection on the drum. 



D. 

E. 

F. 

G. 

Drummed Waste Material 
Project-Specific Sampling and Analysis Plan 

Number: 94-795 
Date: 5-17-94 
Page 4 of 4 

Sub-waste Stream Description 

The sub-waste stream consists of approximately 226,000 gallons of UNH solution. 
The material type of "091" and the source code of "815" indicate that this 
material is Magnesium Diurinate from the Eimco Filters in Plant 8. 

Safety Concerns 

See SOP 20-C-805, Sections 6.0 to 6.14 for Health and Safety requirements. 
Due to their unknown nature, concentrated liquid waste samples will not be 
acid i f i ed. 

Representative Sampling Procedure 

The drums to be sampled are listed on page 2 of this form. If visual 
inspection indicates that the material has free liquid or is completely 
dry, then a P.F.L.1 is not necessary. Record pertinent information in the 
Field Log Book for each drum sampled as specified in SOP 20-C-805, Section 
7.2.13. 

Preservative and Holding Time Guide1 ines 

See Tables 6.1 and 6.2 of the "Prototme SamDlinq and Analysis Plan for 
Containerized Waste at the FEMP" and/or Table 6-1 "Sample -Container and 
Preservation Requirements," of the Sitewide CERCLA Quality Assurance Project Plan 
(SCQ). Sample container, preservative, and holding time requirements for 
analytical parameters not provided in these tables have been obtained from 
federal or state of generation policies/directives, or from the FEMP or FEMP- 
contracted laboratory facility; and incorporated into this PSAP as permitted in 
Section 3.3.2 of the SCQ. 

This form must be dated and signed by an authorized individual. 

If this Sub-waste Stream is sampled and analyzed according to the information on this 
form, the results generated will be in agreement with the sampling and analysis 
requirements of NVO-325 (Rev. 1), Nevada Test Site Defense Waste AcceDtance Criteria, 
Certification. and Transfer Requirements; and the Fernald Environmental Management 
Project (FEMP) Sitewide CERCLA Oual itv Assurance Pro-iect Plan tSC0). 

4 

- / 7 - 4 /  /s-. /7- Y y  
Authorized Signafure/Date 
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ENCLOSURE A 

USEPA COMMENT #1: In its discussion of the neutralization process (Section 2.1.3 and 
2.1.4, page 71, the US Department of Energy (DOE) should 
specify names, structures, and oxidation states for each of the 
neutralization reactants and products. 

RESPONSE: Language has been incorporated into the work plan which provides more 
specific information for the neutralization process. 

USEPA COMMENT #2: In Section 2.1.4, page 7, DOE states that the filtrate must meet 
certain uranium concentration criteria before discharge to  the 
biodenitrification facility. However, DOE does not include the 
specific uranium concentration. The uranium concentration 
criteria for discharge to the biodenitrification facility should be 
included in the text. 

RESPONSE: The uranium concentration criteria for discharge to the biodenitritication facility 
has been included in the text. 

USEPA COMMENT #3: In Section 5.5, page 16, DOE states that neutralizing 20,000 
gallons of UNH generated 501 55-gallon drums of filter cake. 
The work plan proposes treating 200,000 gallons of UNH in 30 
to 50 batches. Neutralizing 200,000 gallons of UNH should 
generate a total of approximately 5,000 55-gallon drums of filter 
cake, which would equal from 100 to 167 drums per batch. 
Although the filter cake is assumed to  be homogeneous, DOE’S 
proposal to collect only t w o  samples per batch is not adequate 
to characterize the filter cake. USEPA believes that DOE should 
collect a sample from every twentieth drum to adequately 
characterize the filter cake. 

RESPONSE: By design, the filter cake generated from the UNH treatment process wil4 on 
a per batch basis, be extremely homogeneous with low levels of leachable 
RCRA metals. Analytical results based on simple random samplng of the filter 
cake generated from the initial processing of UNH solution yielded the 
follo wing: 
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# of 

(n) 
Mean (ppm) samples 

chromi um 

RW.. t of 
Variance 90% CL' L i m i t  sanptes 

(S, l (PPnl (ml requjred 
Mean 
(ppn) 

0.007 < 0.0001 0.0095 5 1 
0.3 0.0194 0.3758 100 1 

wo- 

The remaining batches of UNH solut ion t o  be processed have chromium 
and barium concentrations w i t h i n  the same o d e r  o f  magnitude as the 
i n i t i a l  UNH processed ( f o r  retsaining batches, the highest chromium 
i s  about 1,000 ppm and highest barium i s  about 410 ppm). Bench 
scale tests  ve r i f i ed  that processing the remaining batches o f  UNH 
solut ion w i l l  generate f i l t e r  cake wel l  below the TC regulatory 
l i m i t s  f o r  chromium and barium. Two samples w i l l  be pul led f r o m  
each batch because t h i s  i s  the erinimum number o f  samples required t o  
do simple s t a t i s t i c s  t o  form an 80% confidence in terva l .  The 
resul ts  from each batch w i l l  be evaluated using SU-846 Equation 8 t o  
v e r i f y  that  a su f f i c ien t  nunber o f  samples have been drawn t o  
adequately characterize the f i 1 t e r  cake generated fpors each batch. 

The number o f  samples required, according t o  Si-846, w i l l  depend on 
the wean concentration and standard deviat ion fmm those f i r s t  two 
samples pulled. The closer the Bean i s  t o  the regulatory l i m i t ,  and 
the higher the variance, the rpore samples w i l l  be required. For 
each batch, i f  addit ional sagples are warranted they w i l l  be 
col lected and analyzed. 
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ENCLOSURE B 

OEPA COMMENT #1: This document would be more user friendly if tables and charts 
were to follow their first reference in the text. Please 
modify this document accordingly. 

RESPONSE: The UNH Renoval Action Work Plan w i l l  be d i f i e d  t o  re f l ec t  the 
comment. Tables and charts w i l l  fo l low the f i r s t  reference i n  the 
tex t .  

OEPA COMMENT #2: Please clarify in the text at what time the UNH Processing 
Team will conduct laboratory tests on the tank contents (i.e., 
prior to full scale mobilization of removal action #20, or 
after full scale mobilization?). If this time is indeed after 
full scale mobilization, why not conduct the laboratory tests 
prior to mobilization to ensure that appropriate 
neutralization can adequately be achieved. 

RESPONSE: The laboratory tes ts  have been conducted ( p r i o r  t o  f u l l  scale 
i w b i l  izat ion)  t o  ensure that  appropriate neutral izat ion can be 
achieved. 

OEPA COMMENT #3: Information in this section regarding proposed processing 
tanks F1-25 and F1-26 is not clear with respect to secondary 
containment issues for these tanks. The fourth bullet on page 
5 reads: "The location of the tanks inside the building 
provides improved containment in the event of a tank failure." 
Please provide additional information to indicate the ability 
of the processing tanks to meet the secondary containment 
provisions of hazardous waste regulations. 

RESPONSE: I n  order t o  meet the volume capacity f o r  secondary containnent area 
o f  Tanks Fl-25 and Fl-26 inside the Digestion Area o f  Plant 2/3, the 
temporary stainless steel 6' s i l l s  between the hot and cold sides o f  
the Digestion area w i l l  be r m v e d .  This w i l l  b r ing the to ta l  
capacity o f  the digest ion containment up t o  about 31,500 gallons. 
Also, t h i s  secondary containment area w i l l  be f i l l e d  w i t h  water t o  
v e r i f y  the exact capacity o f  the area and t o  provide a leak check. 
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OEPA COMMENT #4: The project plan calls for a hydrostatic test o f  tanks F1-2 
and F1-26. It would seem the test should also apply to tank 
F1-25. 

RESPONSE: Yes, the FEHP w i l l  apply the leak tes t  t o  Tank Fl-25. Tank Fl-25 i s  
the second d i lu t ion lneut ra l i za t ion  tank and w i l l  be required t o  be 
emptied p r io r  t o  construction a c t i v i t i e s  completing the i ns ta l l a t i on  
o f  new piping and instrumentation. A f te r  c o g l e t i o n  o f  these 
construction a c t i v i t i e s ,  Tank Fl-25 w i l l  be f i l led w i th  water t o  
determine i f i t  i s  f ree  o f  leaks. 

. 

The work plan w i l l  be plodified t o  re f l ec t  the leak test ing o f  Tank 
Fl-25. 

OEPA COMMENT #5: Information given appears to indicate tanks F1-25 and F1-26 
are to be equipped with automatic shut-off devices to UNH and 
water inlet lines to prevent overfilling of the tanks. In 
this event, would the transfer pumps be left pumping against 
a closed Val ve? P1 ease cl ari fy information regarding shut-off 
controls or procedures to provide adequate safeguards in this 
event. 

RESPONSE: Yes, the i n l e t  l ines would be l e f t  pumping against a closed valve. 
However, standard operating procedures and shut-off con tmls  are i n  
place t o  provide adequate safeguards i n  t h i s  event. I n  accordance 
w i t h  standard operating procedures, operators w i l  I nwnitor a 
pressure gauge located on the transfer pump and w i l l  shut o f f  the 
pump i f  necessary. Also, the t ransfer pumps are equipped w i t h  a 
high-pressure switch t o  shut o f f  the pump. 

OEPA COMMENT #6: Information in this section regarding representative sampling 
appears to conflict with information in.section 5.5, Sampling 
Plan Approach. Section 5.3 states that drummed filter cake 
will be sampled and analyzed in accordance with Section C 
(Waste Analysis Plan) of the FEMP RCRA Part B Application to 
confirm that no hazardous waste is present. The Waste 
Analysis Plan indicates that 10% of container populations are 
to be sampled to ensure representatives. Section 5.5 proposes 
that only 2 samples be collected from each batch in order to 
characterize the filter cake. Reliance on 2 samples per batch 
may not be sufficient to adequately characterize the filter 
cake. 
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RESPONSE: Section C (Waste Analysis Plan) o f  the FENP RCRA P a r t  B Perpit 
Application i s  being revised t o  incorporate, by reference, the FEHP 
Prototype Sampling and Analysis Plan (SAP) f o r  Containerized Waste, 
Revision 2, dated June 1994. This SAP identi , f ies those sampling 
approaches, consistent w i th  W-846 Chapter 9, which are current ly 
used a t  the FENP t o  characterize containerized waste populations. 
Incorporation o f  t h i s  SAP w i l l  B i t i ga te  the apparent c o n f l i c t .  A 
copy o f  the prototype SAP i s  provided f o r  your review. Chapter 4 .0  
en t i t l ed  ' S i t e  Selection/Sampling Procedures' provides the sample 
stategy rat ionale the FERP fol lows during sampling ac t i v i t i es .  

Also, please see the FEHP response t o  the U.  S. EPA's coment #3 
regarding the number o f  smples per batch. 

OEPA COMMENT #7:  Is seven batches s u f f i c i e n t  enough t o  draw a c o r r e l a t i o n  
between the  feed  m a t e r i a l s ,  process condi t ions,  and t h e  
a n a l y t i c a l  r e s u l t s  f o r  t h e  f i n a l  f i l t e r  cake product .  P lease 
e x p l a i n  t h e  r a t i o n a l e  f o r  s e l e c t i n g  seven batches, and e x p l a i n  
i n  f u r t h e r  d e t a i l  w i t h  t h e  t e x t .  

RESPONSE: As indicated i n  the work plan, a corre la t ion w i l l  be drawn between 
feed materials, process conditions, and the analyt ical resul ts  f o r  
the f i n a l  f i l t e r  cake product. U i t h  the mix time and pH o f  the 
neutralized solut ion control led, the leachable (TCLP) concentration 
o f  RCRA metals i n  the f i l t e r  cake w i l l  be dependent on the i n i t i a l  
t o ta l  concentration i n  the UUH solut ion. A f i t t e d  regression l i n e  
w i t h  an 80% confidence interval  (90% confidence l i m i t )  about the 
mean response w i l l  be generated a f te r  seven batches have been 
processed. An example o f  the analysis t o  be completed i s  provided 
i n  the attached graphic. Note that there are only four data points 
i n  t h i s  analysis and that the data points are based on resul ts  f r o m  
the i n i t i a l  UNH processing and resul ts from the bench scale test ing.  

The correlat ion t o  be drawn on resul ts  froD actual processing w i l l  
be based on the f i r s t  seven batches. The confidence interval  on the 
mean response presented i n  the attached graphic i s  a funct ion o f  a 
t - s t a t i s t i c  w i th  n-2 degrees o f  freedom, where n i s  the number o f  
batches i n  the regression. Although the cost o f  sampling r i ses  as 
a l inear function, the incremental change i n  t-value diminishes ( i s  
less than l inear) .  Selecting seven batches s t r i kes  a balance 
between the cost and benef i t  o f  continuing t o  pu l l  two samples fmm 
the f i l t e r  cake generated f r o m  each batch. 
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Executive Summary 

The Fernald Environmental Management Project (FEMP) has prepared a prototype 
containerized waste sampling and analysis plan (SAP) for characterization of 
waste materials stored in cans or pails, drums, white metal boxes, and Sea/LandR 
or Top Load containers. This SAP replaces waste characterization protocol 
described in FMPC-2185, "Sampling Plan for Drummed Waste at the FMPC," October 
1989. Project-specific sampling and analysis plans (PSAPs) will be developed 
based on requirements in this SAP. The PSAPs will be implemented in accordance 
with standard operating procedures (SOPS) which govern aspects of sampling and 
analysis ( S & A ) ,  such as sample collection, chain-of-custody, decontamination of 
equipment, sample management, etc. 

The primary objective of this SAP is to generate data of sufficient quality to 
identify the regulatory status of, and safely manage, containerized waste 
materials. Secondary objectives are to develop information to determine the 
appropriate waste disposition option, including treatment and/or disposal. This 
SAP has been developed to meet the requirements for waste management and disposal 
within the DOE complex and a t  commercial facilities. It i s  consistent with EPA 
guidance contained in SW-846, Test Methods for Evaluatinq Solid Waste, and meets 
the DOE/NV requirements of NVO-325 (Rev. l), Nevada Test Site (NTS) Defense Waste 
Acceptance Criteria, Certification, and Transfer Reauirements. 

In general, the sampling approach for containerized wastes at the FEMP is 
dependent on the characteristics of the sub-waste stream as determined by process 
knowledge (PK), previous analytical data reviews and visual inspections. Sub- 

waste streams which contain heterogenous materials and lack sufficent PK data 
will be subjected to "comprehensive" sampling and analysis. Sub-waste streams 
which contain homogenous materials and/or have prel iminary determinations based 

~~ ~~~~~ 
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on PK/previous analytical/visual inspection reviews will be subji. ed to 
"confirmatory" sampl i ng and analyses. 

Simple-, systematic-, or stratified-random sampling techniques may b -  mployed 
based upon the material characteristics, process history, and projec..-specific 
data needs. Systematic or stratified random sampling methods will be used for 
sub-waste streams that have been segregated into mu1 tiple container groups (lots) 
based upon differences in: physical characteristics ( i  .e., phase and degree of 
homogeneity) of the waste materials, origin (time and location) of waste 
materials and their generation processes, or distribution and concentration of 
contaminants. 

The primary method for determining the number o f  samples requi'red for 
"comprehensive" analyses (based on a 90% level of confidence) consists of a 
combination of sampling 10% of the containers (for sub-waste streams of 100 
containers or less) and the cube root method (for sub-waste streams of > 100 
containers). For "confirmatory" analyses, the primary method for determining the 
number of required samples is equal to the log,, of the number of containers plus 
one additional sample. EPA SW-846 Equation 8 may be used in lieu of the 
previously metioned sample frequencies for sub-waste streams which contain 
sufficient PKlanalytical data to approximate a sample mean and standard 
deviation. EPA SW-846 Equation 8 may also be used as a secondary method for 
"comprehensive" or "confirmatory" analyses, in situations where the upper 1 imit 
of a 90% confidence level approximates or exceeds the regulatory threshold value 
for a given analyte, to determine if additional sample collection and analysis 
is warranted. 

Factors to be considered in the determination of the number of samples required 
are: 1) the availability of process knowledge, previous analytical data, or 
visual inspection results; 2) the volume and nature of the sub-waste stream; and 
3) the feasibility and cost-effectiveness of sample collection and analysis. 

i i  FEMP Containerized Waste Sampling and Analysis Plan, Rev. 2 
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All work will be conducted in accordance with the FEMP Sitewide CERCLA Quality 
Assurance Project Plan (SCQ). The SCQ is designed to ensure that work performed 
at the FEMP is of sufficient quality to fulfill project-specific Data Quality 
Objectives ( O Q O s )  and to satisfy Department of Energy (DOE), United States 
Environmental Protection Agency (EPA), Ohio Environmental Protection Agency 
(OEPA), and public data needs. The SCQ meets current FEMP site needs and retains 
the flexibility to incorporate changes in the FEMP mission, analytical methods, 
operating procedures, field techniques, etc. EPA guidance documents, FEMP SOPS, 
DOE Orders, and a variety of other documents may be used to support the SCQ. 
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I .O Project Description 

~ ~ _ _ _ ~ _ _  ~~~ ~ _ _  

The Fernald Environmental Management P r o j e c t  (FEMP) has prepared a pro to type  
con ta ine r i zed  waste sampling and a n a l y s i s  plan (SAP) f o r  c h a r a c t e r i z a t i o n  of  
waste  m a t e r i a l s  s t o r e d  i n  drums, white metal boxes, and Sea/LandR o r  Top Load 
con ta ine r s .  This  SAP replaces waste c h a r a c t e r i z a t i o n  protocol  desc r ibed  i n  
FMPC-2185, "Sampling Plan for Drummed Waste a t  the FMPC," October 1989. Pro jec t -  
s p e c i f i c  sampling and a n a l y s i s  p l ans  (PSAPs) will be developed based on 
requirements  i n  this SAP. The PSAPs will be implemented i n  accordance w i t h  
s tandard  ope ra t ing  procedures (SOPS) which govern a spec t s  o f  sampling and 
a n a l y s i s  ( S & A ) ,  such as sample c o l l e c t i o n ,  chain-of-custody, decontaminat ion of 
equipment , sampl e management , etc. 

This SAP a p p l i e s  t o  waste m a t e r i a l s  s t o r e d  w i t h i n  cans o r  p a i l s ,  drums, white 
'metal  boxes, and Sea/LandR o r  Top Load boxes. Ul t imate ly ,  a l l  s o l i d  waste 
materials a t  the FEMP r e q u i r i n g  shipment t o  a treatment or d i sposa l  f a c i l i t y  will 
be conta ined  w i t h i n  drums, white metal boxes, o r  Sea/LandR o r  Top Load boxes. 
However, the  FEMP i s  developing a d d i t i o n a l  pro to type  SAPs t o  c h a r a c t e r i z e  t h e s e  
wastes in-situ prior t o  their  c o n t a i n e r i z a t i o n ,  i f  necessary.  Types o f  wastes 
addressed by these add i t iona l  SAPs inc lude :  

0 Soi 1 /Waste Stockpi 1 e Mater ia l  s 

0 In-Si t u  Soi 1 s/Landf i 11 Materi a1 s 

0 Tank/Sump Materi a1 s 

0 Surface  Impoundment Materi a1 s 

In a d d i t i o n ,  this SAP shall  a l s o  be a p p l i c a b l e  t o  and followed by FEMP-specific 
subcon t rac to r s  f o r  sampling, a n a l y s i s ,  and c h a r a c t e r i z a t i o n  o f  waste m a t e r i a l s  
genera ted  du r ing  r ecyc l ing  or treatment o f  FEMP m a t e r i a l s .  S p e c i f i c a l l y ,  this 
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.SAP will be used by Scientific Ecology Group, Inc. (SEG) for sampling, analysis, 
and characterization of wastes generated as the result of metal melting or 
compaction of FEMP-specific materials. 

1.1 General Site Descri Dti on 
This subsection provides site-specific information for the FEMP and Scientific 
Ecology Group (SEG) facilities. 

1.1.1 FEMP-Specific Description 
The FEMP, formerly called the Feed Materials Production Center (FMPC), i s  a 
United States Department Of Energy (DOE) faci 1 i ty 1 ocated on approximately 1 , 050 
acres of land in a rural area 27 kilometers (16 miles) northwest of downtown 
Cincinnati, Ohio. The FMPC operated from 1951 to 1989, by processing uranium ore 
and feed materials for the production o f  low-enriched uranium metal products. 
Subsequent to 1989, the site name and mission changed towards implementation of 
environmental restoration initiatives to address environmental impacts associated 
with FMPC operational and FEMP remediation activities. 

In general, the FEMP site is divided into the following Operable Units (OUs) or 
Comprehensive Environmental Response, Compensation, and Li abi 1 i ty Act (CERCLA) / 
Resource Conservation and Recovery Act (RCRA) Units (CRUS) : 

0 OU/CRU 1 - the Waste Pit Area 
0 OU/CRU 2 - Other Waste Units 
0 OU/CRU 3 - the Former Production Area 

0 

0 OU/CRU 5 - Environmental Media 

OU/CRU 4 - S i l o s  1 - 4 

OU/CRU 1, the Waste Pit Area, consists of a total of eight impoundments used to 
store a variety of solid and liquid wastes generated by uranium metal production 
processes. 

2 FEMP Containerized Waste Sampling and Analysis Plan, Rev. 2 
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OU/CRU 2, Other Waste Units, consists of a solid waste landfill, two lime sludge 
settling ponds, an inactive and an active flyash disposal area, and a former 
construction rubble disposal area. 

OU/CRU 3, the Former Production Area, consists of process/production plants 
(Plants 1 - 9 ) ,  container storage pads, RCRA storage facilities, process- 
support/maintenance buildings, an impoundment used to separate suspended sol ids 
from stormwater prior to discharge, a sewage treatment plant, and a solid- 
material incinerator. 

OU/CRU 4, Silos 1 - 4, consists of two silos (K-65) which contain residues from 
pitchblende processing operations, a silo which contains dry metal oxide 
materials, and an empty silo. 

< 

OU/CRU 5, Environmental Media, consists of surface water and sediments, soils, 
flora and fauna, ambient air, and groundwater for the entire FEMP facility and 
adjacent affected areas. 

More detailed information concerning site characteristics can be obtained from 
the Amended Consent Agreement between the 'DOE and the United States Environmental 
Protection Agency (EPA) , annual site environmental reports, and other 
records/documents submitted for public inspection. 

1.1.2 SEG-Speci f ic Descri p t i  on 
The SEG Metal Processing facility is located at 1560 Bear Creek Road, Oak Ridge, 
Tennessee. This facility is designed to handle and process approximately 25,000 
tons of scrap metal per year. Metal processes performed at this facility include 
size-reduction, decontamination, and/or recycling (i .e. , high-temperature 
melting) to support a variety of DOE programs and commercial nuclear industries. 
Detailed site-descriptive information has not been provided; however, this 
information may be obtained from SEG, if warranted. 
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1.2 DescriDtion o f  Wastes and Generatinq Processes 
A variety of the FEMP's restoration activities, as well as facility support and 
maintenance functions, are currently generating and will continue to generate 
waste materials. In addition, when the FMPC ceased production in 1989, a large, 
but finite inventory of materials associated with the uranium metal production 
processes were retained. Lastly, as part of the FEMP's waste management and 
minimization programs, a portion of FEMP materials are shipped to the SEG 
facility for volume reduction or recycling (metal melting). These 
wastes/materials require characterization to ensure safe, compl iant, and 
appropriate management to support environmental restoration and waste management 
goals at the FEMP and supporting programs and facilities. 

1.2.1 Overview o f  Waste Types 
This subsection provides a generalized description of the types of waste 
materials generated at the the FEMP and SEG facilities. 

1.2.1.1 
The types of wastes generated at the FEMP can be grouped into three broad 
categories : 1 ow-1 eve1 wastes (LLW) , hazardous or mixed wastes, and conventional 
industri a1 wastes. 

FEMP-Spec1 f 1 c Waste Types 

Low-level wastes are'materials that exhi bit radionuclide concentrations which are 
not economically feasible to recover. Common FEMP low-level wastes that may be 
characterized by sampling and analysis include: 

0 Process residues 

0 Construction rubble 

0 Thori urn materi a1 s 

0 Surface impoundment sediments 

0 Lime sludge residues 
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0 FEMP or offsite laboratory generated contact wastes, such as gloves, 
personal protective equipment (PPE) , rags, wipes, f i 1 ters unused 
sample materials, sample extracts, etc. 

In general, low-level wastes are sent to a viable low-level waste disposal 
facility (e.g., NTS) for proper disposition. However, soil materials exhibiting 
total uranium activities of less than 100 pico-Curies per gram (pCi/g) may be 
retained at the FEMP for unrestricted use as backfill materials. 

Hazardous wastes I are waste materi a1 s that exhibit properties of 1 i sted- or 
characteristic wastes defined in the Ohio Administrative Code (OAC), Chapter 
3745-51 (in lieu of 40 CFR Part 261). Mixed wastes are waste materials which 
contain both radioactive and hazardous components. Common FEMP hazardous or 
mixed wastes that may be characterized by sampling and analysis include: 

I 

0 Solvent still-bottoms and sludges 

0 Barium chloride salts 

0 Polychlorinated biphenyl (PCB)-containi ng materi a1 s 

0 Spent sol vents 

0 Sand blasting residues 

0 FEMP or offsite laboratory generated contact wastes, such as gloves, 
personal protective equipment (PPE) , rags wipes, f i 1 ters, unused 
sample materials, sample extracts, etc. 

In general, hazardous and mixed wastes are stored at the FEMP site at approved 
RCRA storage facilities until the appropriate treatment or disposal option can 
be identified. Hazardous or mixed waste are only shipped to EPA appkoved and 
permitted hazardous/mixed waste facilities. 

Conventional industrial wastes are materials that do not exhibit properties o f  
1 ow-1 eve1 or hazardous wastes. Common conventional i ndustri a1 wastes i ncl ude : 

0 Trash from the Administrative Areas (not within Production Area) 

0 Boiler plant flyash 
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0 Construction rubble (non-contaminated) 
In general , conventional industrial  wastes are shipped t o  an approved sol id waste 
1 andf i  11 f o r  disposal . 

1.2.1.2 SEG-Specific Waste Types 
I n  general, recycling (metal melting) and compaction of FEMP-specific materials 
a t  the SEG f a c i l  i t y  should  no t  generate any hazardous or mixed wastes. FEMP- 
specif ic  materials shipped t o  SEG for  recycling and compaction are  low-level 
radiologically-contaminated stockpiled scrap metals and other debris generated 
dur ing  construction or remediation projects. These materials are  as follows: 

0 Scrap metal 

~0 Tanks 

0 Equipment/Machinery 

0 Structural  steel  

0 Scrap vehi cl  es 

0 Heat exchangers 

0 Pipe metal 

0 Tool s 
A t  SEG, low level scrap metal i s  segregated from loose oxides and other stockpile 
debris ( i  .e. , paper, cardboard, p las t ic ,  gloves, glass,  soi l  , etc . )  included w i t h  
the scrap metal shipments. Subsequent t o  segregation, scrap metal materials are 
recycl ed ( i  .e. , me1 ted)  t o  produce rectangul a r  metal boxes fo r  radioactive 
material storage or b u r i a l .  

Typical wastes generated by segregation and recycling of FEMP scrap metals and 
associated debri s i ncl ude: 

0 Iron oxides ( rus t  scale) 

0 Segregated trashjdebri s 
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0 Refractory brick 

0 Non-recycl ab1 e metal scrap 

Metal slag 
These wastes will be placed in overpack containers for shipment to NTS. If 
warranted or feasible, these materials may be compacted to reduce waste volumes. 
Detailed information on these wastes are provided in ONL0000000009, Meat1 Melt 
Wastes, as part of the FEMP’s Waste Generator Application to NTS. 

1.2.2 Overvi ew of Waste Generati on Processes 
A brief, thorough description of the waste generation process is provided by the 
waste generator on the Material Evaluation Form (MEF). This brief description 
i s  incorporated into Section A . 9  of the PSAP (Appendix A). Detailed information 
pertaining to the waste generation process is provided as an attachment to the 
PSAP and in the waste characterization file. 

1.2.2.1 
A majority of the wastes generated at the FEMP are either a direct or indirect 
result of the former uranium metal production processes at the FMPC. A summary 
of these processes is provided, to orient SAP users with historical production 
operat i ons , as fol 1 ows : 

FEAP-Speci fic Waste Generati on Processes 

The initial step in the uranium metal production process was to obtain 
uranium-containing materials from other DOE facilities and FMPC scrap 
metals recycling operations. These materials were then subjected to 
refining or reduction processes to produce Uranium tetrafluoride (UF4) or 
green salt. The green salt material was then blended with magnesium 
granules for reduction (in furnaces) to produce uranium metal forms called 
derbies. The derbies were then melted in vacuum induction furnaces and 
cast in graphite molds to produce ingots (flat or cylindrical). Flat 
ingots were subjected to heat treatment and final machining prior to 
shipment to other DOE sites. Cylindrical ingots were center-drilled to 
produce a billet. Billets were shipped offsite for extrusion then 
returned to the FMPC for heat treatment and final machining. 

The uranium metal production processes were conducted at the following facilities 
at the FEMP site: 
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0 Plant 1, the Sampling Plant 

0 Plant 2/3, the Refinery Plant 

0 Plant 4, the Green Salt Plant 

0 Building 13, the Pilot Plant 

0 Plant 5, the Metals Production Plant 

0 Plant 9, the Special Products Plant 

0 Plant 6, the Metals Fabrication Plant 

0 Plant 8, the Scrap Recovery Plant 

Plant 1, the Sampling Plant, was responsible for the following functions: 

0 shipping, receiving, sampling and storing depleted, normal, and 

0 drying, crushing, milling, grinding, and classifying uranium - 

0 

enriched uranium-containing materials 

containing materi a1 s 

reconditioning or baling of steel drums 

digesting enriched feed materials (up to 5% U235) in geometrically 
safe equipment 

Plant 2/3, the Refinery Plant, was responsible for the following functions: 

0 digesting recycled materials in nitric acid to produce an uranyl 
nitrate (UNH) solution for solvent extraction purification 

0 converting purified UNH to Uranium trioxide (UO,) or orange oxide by 
thermal denitration processes 

0 recovering nitric acid from nitrogen oxide (NO,) discharges from 
digestion and denitration operations 

Plant 4, the Green Salt Plant, was responsible for the following functions: 

0 converting Uranium trioxide (UO,) or orange oxide to Uranium dioxide 
(UO,) , or brown oxide by hydrogen reduction 

8 FEMP Containerized Waste Sampling and Analysis Plan, Rev. 2 
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0 converting UO, to Uranium tetrafluoride (UF,) by hydrofluorination 
processes (using anhydrous hydrogen fluoride - AHF) 

blending and packaging depleted green salt for the Metals Production 
Plant (Plant 5) 

Building 13, the Pilot Plant, was responsible for the following functions: 

0 reducing Uranium hexafluoride (UF,) to Uranium tetrafluoride (UF,) 
by autocl avinq processes 

0 coating crucibles used in uranium metal casting processes by plasma 
spray equipment 

Plant 5, the Metals Production Plant, was responsible for the following 
functions: 

0 reducing Uranium tetrafluoride (UF,) to high-purity depleted, 
normal, and enriched uranium derby metal 

0 remelting derby and recycled metals in vacuum induction furnaces for 
casting into ingots 

0 cutting ingots and milling Magnesium fluoride (MgF,) slag byproduct 
for reuse in lining reduction pots 

Plant 9, the Special Products Plant, was responsible for the following functions: 

machining ingots for extrusion 

0 casting derbies and high-grade recycled metals into large diameter 
ingots 

0 chemically decladding unirradiated fuel elements 

Plant 6, the Metals Fabrication Plant, was responsible for the following 
functions: 

0 heat-treating products in neutral salt and salt-oil baths 

0 performing final machining of target element cores 

0 cropping, surface milling, and inspecting products for shipment 

FEMP Containerized Waste Sampling and Analysis Plan, Rev. 2 
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0 performing metal pickling and chip briquetting operations 

Plant 8, the Scrap Recovery Plant, was responsible fo r  the following functions: 

0 screening recycl ed materi a1 s 

0 drying wastes for  o f f s i t e  disposal 

0 drum washing 

0 f i l t e r i n g  contaminated water for  recovery and waste operation 

Figure 1.1 i l l u s t r a t e s  the FEMP uranium metal production processes. A more 
complete summary of these processes i s  provided by A Closer Look a t  Uranium Metal 
Production. A Technical Overview, prepared by the FMPC i n  March 1988. Detailed 
information on specif ic  processes may be found i n  FMPC product ion SOPs, 
manufacturing specifications,  and technical reports. 

1.2.2.2 SEG-Speci f ic  Waste Generati on Processes 
I n  general, SEG-specific wastes r e su l t  from scrap metal and debris segregation 
and treatment operations. A brief summary of the typical waste generation 
process i s  as follows: 

000316 6 .  .. . 

FERMCO scrap metal and appropriate waste manifest documentation are 
received a t  the SEG f a c i l i t y .  These wastes are visually inspected for  
1 ead or  1 ead-bearing materi a1 s and other non-desirabl e debri s n o t  amenable 
t o  the metal -me1 t process. When present, 1 ead or 1 ead-beari ng metal scrap 
and other debris are physically segregated from the waste stockpile and 
transported t o  appropriately labeled storage bins fo r  disposit ion.  The 
resul t ing waste stockpile materials are subjected t o  size-reduction and/or 
surface decontamination ( h i g h  pressure rinse or steel /g1 ass bead shot 
blast ing) ,  i f  warranted. These materials are then melted in a 20-ton, 
7200 k i lowa t t ,  high-energy induction furnace and deslagged. Metal slag 
material i s  removed , cooled, sampled, and placed in overpack containers 
w i t h  non-lead debris segregated pr ior  t o  the metal-melt process. If  
warranted, these materials are  subjected t o  volume-reduction operations 
pr ior  t o  shipment t o  NTS. 

Figure 1.2 i l l u s t r a t e s  typical SEG metal-melt processes. Detailed information 
on speci f i c processes may be found i n SEG-speci f i c SOPs, speci f i ca t i  ons , and 
technical reports.  
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Figure 1.1 FMPC Uranium Metal Production Process 
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Figure 1.2 SEG Metal-Melt Process 
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1.3 
Containerized waste may be sampled at one of following general locations: 

Description of Containerized Waste Samplinq Locations 

0 the container storage area, 

0 a container staging area established for sampling activities, or 

0 an established container sampling line 

The sample pl an writer determines the appropriate container sampl i ng 1 ocati on 
based on the environmental setting, the contaminants of concern, the logistics 
and feasibility of transporting containers from their staging/storage area to a 
different site location. The selected container sampling location shall be 

identified in Section A . 8  o f  the PSAP. If the container sampling location 
identified in Section A . 8  of the PSAP must be changed, the sampling crew shall 
contact the sample plan writer to obtain verbal approval of the venue change. 
This variance will be documented on the PSAP and the associated field logbook 
page(s) 

1.4 SAP Objectives 
The primary objective of this SAP is to generate data of sufficient quality to 
identify the regulatory status o f ,  and safely manage containerized waste 
materials. Secondary objectives are to develop information required to determine 
appropriate waste disposition options, including disposal and/or treatment. This 
SAP has been developed to meet the requirements for waste management and disposal 
within the DOE complex and at commercial facilities. Specifically, it meets the 
requirements of NVO-325 (Rev. l), Nevada Test Site (NTS) Defense Waste AcceDtance 
Criteria. Certification. and Transfer Reauirements. 

Specific objectives of this SAP are as follows: 

1) Determine the presence and concentrations of RCRA hazardous 
constituents and radiological activities to support waste 
characterization, 

FEMP Containerized Waste Sampling and Analysis Plan, Rev. 2 13 

000319 



Project Description 

2) . Provide sufficient information to ensure that the sub-waste stream 
is managed safely, 

3) Support identification of the appropriate disposal or treatment 
option (e.g., determine if the sub-waste stream meets NVO-325 
Rev. 1 waste acceptance criteria), and 

4) Identify potential hazards or risks to public health or the 
environment associated with storage of the sub-waste stream, if 
disposal or treatment is not feasible or practical. 

1.5 Use o f  Process KnowledaeKxistinq Analytical Data/Visual Inspections 
In general, the use of process knowledge (PK) alone (without confirmatory 
sampl ing and analyses) shall be appropriate for waste characterization when one 
or more of the following conditions exist: 

1) The sub-waste stream is difficult to sample because of physical 
form. This primarily applies to solid matrix waste such as metal, 
glass, or wood, rather than as a residue that could be removed for 
testing or in a decontamination process. 

2) Sampling and analysis of sub-waste stream would result in 
unacceptable risk of  radiation exposure, (i.e., violate the As Low 
As Reasonably Achievable, ALARA, precept of the DOE) 

3) Sub-waste stream is too heterogenous in composition (e.g., 
compactible trash containing clothing, booties, plastic, paper, 
experiment-driven, and decontamination and decommissioning waste). 

In general, PK is used to provide information related to the waste materials and 
their generation process(es). This information may be used for waste material 
segregation to ensure that representative samples are collected for sub-waste 
stream characterization. In addition, PK may be used to support "non-RCRA" (not 
RCRA hazardous) or 'IRCRA" (RCRA hazardous) determinations for appropri ate waste 
materials. The use of PK to support a "non-RCRA" determination generally 
requires a greater amount of supporting documentation, which must reasonably 
support a case that the material could not exhibit a characteristic or meet a 
threshold criteria for regulation; 
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Previous analytical data may be used for waste material segregation to ensure 
that representative samples are collected for sub-waste stream characterization. 
In addition, these data may be used to determine the number of samples required 
to characterize the waste materials (using the SW-846 equation, or parametric 
method) , determine the appropriate analyses required for waste characterization, 
and determine the appropriate level of personal protective equipment (PPE) 
required during sampling activities. 

Visual inspections are typically used to verify that the container's contents 
match the description provided on the MEF and document the physical 
characteristics of the waste materials. In addition, visual inspections may be 
used for waste material segregation to ensure that representative samples are 
coll ected for sub-waste stream characterization. 

PK, previous analytical data, and visual inspection review documentation i s  
prepared by Waste Characterization (WC) and transmitted to Site Media Sampling 
(SMS).  A brief, thorough summary of this document is incorporated into Section 
A.9 of the PSAP. The entire PK/previous analytical data/visual inspection review 
document is provided as an attachment to the PSAP and in the waste 
characterization file. 

1.6 Use o f  Resul ts/Statistical Treatment of Data 
Data obtained from the sampling and analyses of the waste materials will be used 
to: 

0 support waste identification, 

determine waste handling and storage requirements, and 

0 identify treatment or disposal options 

Laboratory reviewed and validated analytical data are submitted to SMS for 
statistical analyses and reporting to assist WC in the RCRA determination 
process. For decisions that require comparison with a regulatory threshold, a 
90% confidence limit (based on a one-sided Student "t" Test) is formed. An 
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example of the SMS Statistical Analysis Report is provided in Appendix B. A 
summary of the statistical analysis methodology, in accordance with the FEMP 
Waste Characterization Plan, is provided in the following subsections. 

1.6.1 Evaluation o f  Sample Distributions 
The inferential calculations used to form the 90% confidence limit are based on 
the assumption that the population i s  approximately normally distributed. Two 
primary criteria for determining whether a population is normally distributed 
based on review of a sample set are: 

1) Visual inspection of the data (i.e., a graph or plot of the data) 
and/or 

2) Mathematical comparison of the values for the sample mean (x) and 
the sample standard deviation ( s i )  

When the coefficient of variance is less than 1.25 (i.e., s;/; < 1.25), the data 
may be assumed to be approximately normally distributed. If this test indicates 
that the data are not normally distributed, then the following steps are taken 
in accordance with established guidance at the FEMP: 

PK and the S&A effort are revisited to determine if the apparent 
distribution may be an artifact of S&A. Resampling may be necessary 
if this is deemed to be the case. 

If the data correlate to an apparent stratification of the sub-waste 
stream and this correlation is substantiated by PK, then the waste 
may be evaluated as a stratified sub-waste stream. 

If the data are determined to meet an alternate distribution 
profile, a data transformation and subsequent statistical evaluation 
may be performed (e.g., log-normal transformation followed by anti- 
log transformation of the 90% confidence limit). 

If the transformation does not normalize the data, non-parametric 
approaches may be utilized to form the required 90% confidence 
limit. 

Alternatively, additional samples may be collected to expand the 
number of data points representing the waste. This  additional data 
provides a broader base with which to evaluate assumptions of 
normal i ty . 
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1.6.2 Treatment of 'Less Than' Val ues 
In cases where the constituent concentration is expressed as "less than" the 
detection limit (DL), a value of 1/2 the DL is used as an input for statistical 
treatment. For data to be considered valid, however, the reported DL must be 
below the regulatory limit with which data are to be compared. This approach 
minimizes error in decision making (as opposed to using a value of zero or the 
actual DL in the decision making). If the reported DL exceeds its respective 
regulatory threshold level, the actual DL value will be input to minimize false 
negative errors in the waste determination decision-making process. 

1.6.3 Treatment of Dupl i cate Analyses 
Sample duplicate analyses are an integral part of SW-846 quality assurance 
protocol and are used to measure sampling performance in terms of precision 
(reproducability). A sample and its duplicate are designed to be equivalent 
(i.e., sampled and analyzed in precisely the same manner), therefore any 
distinction between a sample and its duplicate is arbitrary. For purposes of 
statistical treatment of data, the average value of the duplicate analyses for 
each constituent for a given sample is used for calculating statistics. 

1.6.4 Forming the 90% Conf i dence Interval 
Statistical treatment of data is performed by Site Media Sampling. A minimum of 
two sample points is required to form the 90% confidence limit in accordance with 
SW-846's Equation No. 6. A summary of sample results and sample statistics, 
including the 90% confidence interval, is prepared by SMS and sent to WC for 
eval uati on. 

1.7 S a m 1  i na and Anal mi s Schedul e 
To manage the large amount of sampling and analyses conducted by the FEMP, 
schedules for individual projects are controlled by an independent support 
organization within Project and Configuration Control (PKC). Start and end 
dates associated with the following specific milestones are generally tracked: 
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0 Request Sampling and Analysis 

0 Prepare PSAP 

0 Col 1 ect Samples 

0 Analyze Samples 

0 Conduct Data Review and Validation 

0 Prepare Statistical Analysis Report 

0 Document Waste Characterization 

000324 
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2.0 Organizations and Responsibilities 

Figure 2.1 illustrates the process flow chart from waste generation to waste 
characterization. Key technical and quality assurance personnel implementing 
these activities are identified in the documentation generated for each sampling 
and analysis event. 

In general, WC receives a MEF from the waste generator. WC conducts a 
PK/previ ous anal yt i cal data/vi sua1 inspection review, prepares appropri ate 
documentation, and submits a Request for Sampling and Analysis (RSA) form to SMS. 
SMS prepares a PSAP, based on information supplied on the RSA, and obtains the 
required concurrences and approvals prior to initiating sampling activities. 
Remedi a1 Support Operations (RSO) or SMS collects and del ivers the waste samples 
to Analytical Laboratory/Analytical Customer Support (LAB/ACS) for analyses or 
shipment to FEMP-approved 1 aboratories. Subsequent to waste sample analyses, 
Analytical LaboratorylData Review and Assembly (LAB/DR&A) reviews the data 
package and forwards these data to SMS for statistical analyses. SMS conducts 
the statistical analyses, generates a statistical report, and submits all 
information to WC for waste characterization. WC maintains supporting 
documentation traceable to the sub-waste stream and characterization file. 

Examples of a MEF and a RSA are provided in Appendix D. 
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Figure 2.1 FEMP Waste Characterization Flow Diagram 
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3.0 Data Quality Objectives 5904 

Containerized waste sampling and ana lys is  i s  requ i red  t o  s a t i s f y  t h e  fo l low ing  
data needs: 

1) Determine t h e  regu la to ry  s ta tus  o f  t h e  waste ma te r ia l s  ( a t  a 90% 
confidence l e v e l )  and ensure compliance w i t h  NVO-325 (Rev. 1) 
requirements 

2) Determine t h e  appropr ia te  l e v e l  o f  h e a l t h  and sa fe ty  requirements 
f o r  p r o t e c t i o n  o f  s i t e  workers du r ing  waste d isposal  , treatment, o r  
storage 

3) Determine t h e  waste c h a r a c t e r i s t i c s  t o  evaluate t h e  proper d isposal  , 
treatment, o r  storage op t i on  

4)  Assess r i s k s  t o  human hea l th  o r  t h e  environment i f  wastes must be 
s to red  a t  t h e  FEMP 

Ana ly t i ca l  Support Levels (ASLs) , used t o  support DQOs, are de f ined i n  
Appendix C o f  t h e  FEMP Si tewide CERCLA Q u a l i t y  Assurance Pro jec t  Plan (SCO). 

Appropr ia te ASLs f o r  each da ta  need are presented i n  Table 3.1. 

DQO Logic Statement and Summary Form NTW-002 f o r  con ta iner ized  waste ma te r ia l  
sampling, analys is ,  and cha rac te r i za t i on  i s  prov ided i n  Appendix C. 

I n  general , t h e  DQO prov ides  a technical ly-sound sampling and ana lys is  approach 
capable o f  s a t i s f y i n g  t h e  f o l l o w i n g  items: representativeness, sampling accuracy, 
sampling prec is ion ,  a n a l y t i c a l  method de tec t i on  1 im i t s ,  completeness, and 
comparabi l i ty .  These items are addressed i n  t h e  f o l l o w i n g  sect ions o f  t h i s  
sampl i n g  and ana lys i  s plan. 
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Analytical Parameter ASL (s) 
Data Need 
Sat i sf i ed 

~~ ~ 

Organic/Radiologic Screening A 

B 
Flash Point, pH, Corrosivity B 

Sul fides, PCBs B 
Paint Filter Liquids Test B 
Total/Isotopic U and Th B 

Total/TCLP VOAs, SVOAs, Metals, 
Pest i ci des/Herbi ci des 

Fool - F005 Solvents, Cyanides, 

TAL VOAs, SVOAS, Pesticides/PCBs, 
Inorganics C and D 

Full Radioloaical D and E 
~ ~~ 

- 3.1 ReDresentati veness 
Representativeness, or the collection of samples that are unbiased and exhibit 
average properties of the population sampled, is  achieved by segregating the 
containerized wastes into sub-waste streams. A sub-waste stream is generally 
comprised of a group of containers labeled with the same Material Type and Source 
Code. Material Type and Source Code identifiers are provided in each PSAP, in 
Sections A.5 and A.6, respectively. 

1 and 2 

1, 2, and 3 

1, 2, and 3 

1, 2, and 3 
1 and 3 

1, 2, and 3 

1, 2,  3 ,  and 4 
1. 2. 3. and 4 

- 3.2 
Sampling accuracy, or the closeness of a sample value to its true value, is 
achieved through randomized sampling of the waste containers within a given sub- 
waste stream. Randomized sampling minimizes bias in the sample selection process 
by giving each container an equal probability o f  being sampled. 

SamDl i na Accuracy 

. 

- 3.3 S a m 1  i na Preci si on 
Sampl ing precision, or the closeness of repeated sample values, is achieved by 
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i nc reas ing  the number o f  samples t o  be c o l l e c t e d ,  i nc reas ing  the ac tua l  volume 
o f  the samples, o r  d iv id ing  a populat ion i n t o  appropr i a t e  s t r a t a  p r i o r  t o  
sampling. Addit ional  samples may be c o l l e c t e d  when the uni formi ty  of  the waste 
is  not  known and when sample c o l l e c t i o n  is  d i f f i c u l t .  In gene ra l ,  the volume of  
sample mater ia l  c o l l e c t e d  a t  the FEMP exceeds the minimum amount needed f o r  
a n a l y t i c a l  sample p repa ra t ion  and ana lys i s .  Las t ly ,  when a sub-waste s t ream i s  
suspec ted  or known t o  con ta in  s e p a r a t e  physical  phases ( i . e . ,  s o l i d s  and 
l i q u i d s ) ,  the number of samples requ i r ed  is  c a l c u l a t e d  for each waste phase. 
During sample c o l l e c t i o n  a c t i v i t i e s ,  a sample i s . c o l l e c t e d  from each waste phase 
from the randomly s e l e c t e d  waste con ta ine r s .  

- 3.4 Analy t ica l  Method Detec t ion  Limits 
In g e n e r a l ,  a n a l y t i c a l  method d e t e c t i o n  limits are provided i n  Appendix G of the 
SCQ (Vol. 11).  Method d e t e c t i o n  l i m i t s  f o r  so l id -  and l iquid-phased non- 
r a d i o l o g i c a l  ana lyses ,  a r e  based upon EPA SW-846 o r  Cont rac t  Laboratory Program 
( C L P )  p ro tocol .  Method d e t e c t i o n  limits f o r  r ad io log ica l  ana lyses  a r e  based upon 
performance-based s t anda rds  and protocol  . 

- 3.5 CornDl eteness 
To s a t i s f y  SCQ completeness requirements  of  90%, the number o f  samples requi red  
t o  be c o l l e c t e d  will be c a l c u l a t e d  i n  accordance w i t h  methods descr ibed  i n  
EPA/230-02-89-042, Feb. 1989, Methods f o r  Evaluat ina the Attainment o f  CleanuD 
Standards.  Vol. I.  S o i l s  and S o l i d  Media. The fol lowing equat ion  w i l l  be used 
t o  determine the number of samples t o  o b t a i n  a 90% completeness l e v e l :  

Minimum number of samples requi red  
# of Samples,,,-, = ..................................... 

( 1 - R )  

where, 

R = 0.20 (20%), the expected percent  of missing o r  unusable d a t a  ( i . e . ,  
sample holding times exceeded, improper p re se rva t ion  o f  samples, 
sample c o n t a i n e r  breakage during shipment t o  l abora to ry ,  e t c . )  

FEMP Containerized Waste Sampling and Analysis Plan, Rev. 2 23 

000329 
\ . a  p ‘“L 



DatpQwaiity Objectives g . - Y-i g j  

An R-value of 0.20 (20%) was selected t o  take the most conservative approach f o r  
minimization o r  elimination of the potent ia l  need f o r  resampling a c t i v i t i e s .  

c_ 3.6 
Laboratory f a c i l i t i e s  contracted t o  provide analyt ical  services  a r e  required t o  
comply w i t h  a l l  provisions i n  the SCQ. Therefore, data  sets from d i f f e r i n g  
laboratory f a c i l i t i e s  should be comparable since the same analyt ical  method and 
method detect ion limit i s  required. However, i n  order t o  measure comparability 
between da ta  sets from d i s t i n c t  l abora tor ies ,  the FEMP may periodical ly  use sp l i t  
samples. S p l i t  sample analyt ical  data  may a l so  be used t o  ident i fy  f a l s e  
negative o r  f a l s e  p o s i t i v e  e r r o r s .  

ComDarabi 1 i ty 
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4.0 Site Selection/Sampling Procedures 

This sect ion provides sample s t ra tegy rat ionale;  sample co l l ec t i on ,  hand1 ing, 
preservation, and shipment procedures; and f i e l d  qual i t y  assurance protocol  t o  
be fol lowed dur ing containerized and process generated waste sampling a c t i v i t i e s .  
The SCQ sha l l  serve as the primary guidance document f o r  container ized and 
process generated waste sampling a c t i v i t i e s .  EPA guidance documents (i.e., 
SW-846), and FEMP standard operat ing procedures (SOPS) sha l l  serve as support 
documents t o  the SCQ. 

4.1 
The sampling approach f o r  container ized wastes a t  the FEMP i s  dependent on the 
cha rac te r i s t i cs  o f  the sub-waste stream as determined by PK/previous ana ly t i ca l  
data/v isual  inspect ion reviews. Sub-waste streams which contain heterogenous 
mater ia ls  and l a c k  s u f f i c e n t  PK data w i l l  be subjected t o  'comprehensive' 
sampling and analysis (i.e., r a t e  o f  10% o r  cube roo t ) .  Sub-waste streams which 
contain homogenous mater ia ls  and/or have prel iminary determinations based on 
PK/previous ana ly t i ca l / v i sua l  inspect ion reviews w i l l  be subjected t o  
"confirmatory" sampling and analyses (i.e., l o g  base 10 t 1). 

SamDl i n a  ADDroach f o r  Containerized Haste 

Simple-, systematic-, o r  strat i f ied-random sampling techniques may be employed 
based upon the mater ia l  character is t ics ,  process h is tory ,  and p ro jec t - spec i f i c  
data needs. Systematic o r  s t r a t i f i e d  random sampling methods w i l l  be used f o r  
sub-waste streams t h a t  have been segregated i n t o  m u l t i p l e  container groups ( l o t s )  
based upon di f ferences i n :  physical  cha rac te r i s t i cs  (i .e., phase and degree o f  
homogeneity) o f  the waste mater ia ls,  o r i g i n  (t ime and loca t i on )  o f  waste 
mater ia ls  and t h e i r  generation processes, o r  d i s t r i b u t i o n  and concentrat ion o f  
contaminants. 
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Methods of determining simple random sample locations include using a random 
number generator or random number lists. Computer generation of random numbers 
is preferred, since it eliminates the potential for error in reading a random 
number list and reduces bias in the selection of the origin point for a random 
number list. Systematic or stratified random sample locations will be determined 
by selecting random sample locations or time intervals as previously described 
for each container group or lot. 

4.1.1 Sampl ing Approach for Previously Generated Wastes 
Sub-waste streams generated by previous FMPC/FEMP operations which contain 
homogenous waste materials or have preliminary determinations based on 
PK/previous analytical data/visual inspections, will be subjected to 
"confirmatory" sampling and analysis using simple-random sample selection 
techniques. Heterogenous sub-waste streams which 1 ack sufficient PK/previous 
analytical/visual inspection data will be subjected to comprehensive sampling and 
analysis using simple-, systematic-, or stratified-random sample selection 
techniques. 

4.1.2 
Sub-waste streams generated by current FMPC/FEMP operations which contain 
homogenous waste materi a1 s based on PK/previous analytical data/visual inspection 
reviews will be subjected to "confirmatory" sampling and analysis. Confirmatory 
samples will be collected during the first day of material processing at random 
1-hour interval s. Appropriate process control wi 1 1  be identi f ied and documented 
in WC files to demonstrate that the process generates homogenous sub-waste stream 
materi a1 s. 

Sampl lng Approach for Currently Generated Wastes 

Heterogenous sub-waste streams which 1 ack sufficient PK/previous analyticall 
visual inspection data will be subjected to "comprehensive" sampling and analysis 
using simple- or systematic-random sample selection techniques. Comprehensive 
samples will be collected at random time intervals from initiation to completion 
of respect i ve materi a1 processing operations . Comprehensive sampl es may be 
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col 1 ected in  d i s t i n c t  batches f o r  1 ong-term processes tha t  may generate vol umes 
of waste mater ia ls  i n  excess of respective storage capaci t ies .  

4.2 Number o f  SamDles 
For drummed waste sampling a t  the FEMP, typ ica l ly  the number of samples required 
equals 10% of the number of drums i n  a sub-waste stream. However, for sub-waste 
streams containing more than 100 drums, col lect ing samples fo r  analyses a t  a r a t e  
of 10% may n o t  be economically feas ib le  or prac t ica l .  Therefore, the FEMP 
intends t o  use the 10% method fo r  sub-waste streams w i t h  < 100 drums and the  cube 
root method for sub-waste streams w i t h  > 100 drums. Using t h i s  approach, the 
number of samples required for  waste character izat ion i s  as follows: 

Number of Min. # of Samples Number of  Samples 
Drums fo r  Anal vsi s f o r  ComDleteness* 

1 t o  20 
21 t o  100 

101 t o  1000 
1001 t o  10000 

2 
10% 
10 
22 

3 
12.5% 
13 
28 

* - Total number of  samples required t o  maintain 90% completeness using a 
conservative R-value of 0.20 (20%). 

For white metal box, Sea/LandR, o r  Top Load container sampling, the proposed 
number of  samples required shal l  be as follows: 

Number of Min. # of Boxes 
Boxes t o  be SamDled 

1 1 
2 t o  100 10% t 1 

101 t o  1000 11 
1001 t o  10000 23 

if of Sampl es/Boxes 
f o r  ComDl  eteness* 

3 
12.5% t 1.25 

14 
29 

* - Total number of samples required t o  maintain 90% completeness using a 
conservative R-Val ue of 0.20 (20%) . T h i s  number i ncl udes col 1 e c t  i ng one 
random sample from white metal box, Sea/LandR, o r  Top Load containers i n  
addition t o  the m i n i m u m  number of containers t o  be sampled. 

For sub-waste streams tha t  have been characterized by process knowledge b u t  do 

FEMP Containerized Waste Sampling and Analysis Plan, Rev. 2 27 

000333 



Site SelectionlSampling Procedures 

not meet one of the conditions in Section 1.5 of this SAP, the number of required 
conf i rmatory sampl es per sub-waste stream is as foll ows: 

Number of 
Containers 

1 to 10 
11 to 100 

101 to 1000 
over 1001 

Min. # of Samples 
for Anal vsi s 

Number of Samples 
for ComDl eteness" 

* - Total number of samples required to maintain 90% completeness using a 
conservative R-value of 0.20 (20%). If the containers are white metal, 
Sea/Land*, or Top Load boxes, the required number of samples is equal to 
the number of samples in this table plus one additional sample. 

Parametric analysis, or EPA SW-846 Equation 8, is the preferred method to select 
the required number of samples required to satisfy the NVO-325 90% confidence 
level requirement. However, EPA SW-846 Equation 8 requires previous analytical 
data to determine the mean and associated standard deviation for the analyte with 
the most restrictive 'regulatory threshold level. EPA SW-846 Equation 8 may be 
used as a tertiary method, in situations where the upper limit of a 90% 
confidence 1 eve1 approximates or exceeds the regulatory threshold value for a 
given analyte, to determine if additional sample collection and analysis is 
warranted. In addition, in situations where sufficient previous analytical data 
exists for a sub-waste stream, EPA SW-846 Equation 8 may be used in lieu of the 
sample frequency identified above. 

4.3 Sample Volumes. Containers. Preservation and Holdina Times 
Required sample volumes, containers, preservatives, and holding times are 
provided in Appendix A, Table 6.1 of the SCQ. Sample volumes, containers, 
preservatives, and holding times are presented in Section 6.0 of this SAP, and 
in Sections B.2, B.3, and C of each PSAP. 

4.4 S a m 1  e Col 1 ecti on Procedures/Eaui pment 
Drummed waste sample coll ecti on procedures and appropriate sampl i ng equipment, 
in accordance with Appendix K (Sections K.5.5.4 through K.5.5.6) of the SCQ and 

~ 
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FEMP SOP 20-C-805 , "Sampl i ng Drummed Waste f o r  Hazard Ident  i f i cat  i on, " a r e  as 
fo l lows:  

Sol i d  Matr ix  Waste Materi a1 s 

1. Use a grain sampler f o r  f ree-f lowing ( loose )  p a r t i c u l a t e  s o l i d s  t h a t  are 
easy  t o  pene t r a t e .  

' a .  Ensure t h a t  g r a i n  sampler is  i n  c losed  p o s i t i o n  w i t h  slots i n  the 
o u t e r  tube  f a c i n g  upwards. 

Ex t r ac t  a sample a s  fol lows:  

b. I n s e r t  g r a i n  sampler d iagonal ly  a t  a p o i n t  near  the s i d e  of  the 
drum, through the center, t o  a po in t  a t  the  drum base d i r e c t l y  
oppos i t e  t o  the e n t r y  p o i n t .  

c. Rotate  inner tube  o f  the g r a i n  sampler t o  the open p o s i t i o n ,  collect  
sample, then r o t a t e  inner tube  t o  c losed  p o s i t i o n .  

d .  Withdraw g r a i n  sampler and p lace  i n  a hor izonta l  p o s i t i o n  w i t h  s l o t s  
i n  the o u t e r  t ube  f a c i n g  upwards. 

e. Rota te  inner tube  t o  the open p o s i t i o n  and transfer mater ia l  t o  
appropr i a t e  sample c o n t a i n e r s  a s  s p e c i f i e d  i n  Tables  6.1 and 6.2 of  
this SAP. 

Use a stainless steel pipe sampler, hand-auger, or coring device f o r  moist  
o r  cohes ive  p a r t i c u l a t e  s o l i d s  t h a t  can be e x t r a c t e d  as a co re .  Extract 
a sample a s  fo l lows:  

2 .  

a. I n s e r t  p ipe  sampler d i agona l ly  a t  a po in t  near  the s i d e  o f  the drum, 
through the center, t o  a po in t  a t  the drum base d i r e c t l y  oppos i t e  t o  
the e n t r y  p o i n t .  

b. Rotate p i p e  sampler twice u n t i l  s l o t  i s  f a c i n g  upwards. 

c. Withdraw pipe sampler and p lace  i n  a hor izonta l  p o s i t i o n .  Ensure 
I f  no t ,  t h a t  the entire l e n g t h  o f  p ipe  con ta ins  sample m a t e r i a l .  

r e p e a t  s t e p s  a and b. 

d.  Use a c l ean  s t a i n l e s s  steel s p a t u l a  t o  transfer mater ia l  t o  
appropr i a t e  sample c o n t a i n e r s  a s  s p e c i f i e d  i n  Tables  6 .1  and 6 .2  of  
this  SAP. 

Liauid Matrix Waste Mate r i a l s  

1. Use a glass COLIWASA f o r  l i q u i d  wastes  t h a t  can degrade a p l a s t i c  COLIWASA 
or for Volati le Organics  sample collection. Extract a sample as follows: 
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a .  I n s e r t  inner rod o f  the g l a s s  COLIWASA i n s i d e  the shea th .  

b. Lower g l a s s  COLIWASA v e r t i c a l l y ,  keeping the ground g l a s s  end of  
inner rod away from hole i n  shea th  bottom, a t  a r a t e  so t h a t  the 
l i q u i d  l e v e l s  i n s i d e  and o u t s i d e  the sample tube  remain even. 

Push  i n n e r  rod downwards t o  c l o s e  the sampl ing  device  (ground g l  a s s  
end p laced  i n  ho le  o f  sheath bottom) when the drum base has been 
encountered.  

c. 

d .  Withdraw glass  COLIWASA w i t h  one hand while decontaminat ing o u t s i d e  
surface w i t h  a clean, d i sposab le  c l o t h .  Dispose o f  c l o t h  a s  
d e s c r i b e d  i n  Sec t ion  8 o f  this SAP. 

e. P u l l  i n n e r  rod upwards t o  transfer ma te r i a l  t o  a p p r o p r i a t e  sample 
c o n t a i n e r s  as s p e c i f i e d  i n  Tables  6.1 and 6.2 of  this SAP. 

f .  C o l l e c t  V o l a t i l e  Organics samples as fo l lows:  

(1) Fil l  4 0 - m i l l i l i t e r  (mL)  septum v i a l  t o  l i p  u n t i l  meniscus 
forms. 

(2) 

(3) 

S l i d e  t e f l o n  septum ac ross  v i a l  opening and screw 1 i d  on v i a l .  

Turn v i a l  upside down and g e n t l y  t a p  t o  check f o r  a i r  bubbles.  

(4) Repeat s t e p s  1, 2, and 3 i f  a i r  bubbles a r e  present. 

For w h i t e  metal box, Sea/LandR, and Top Load c o n t a i n e r s ,  waste ma te r i a l  sample 
c o l l e c t i o n  procedures  and appropr i a t e  sampling equipment are provided i n  Appendix 
K (Sec t ion  K.8) o f  the SCQ, and Chapter 5 o f  EPA 600/R-92/033, C h a r a c t e r i z i n q  
Heteroqeneous Wastes : Methods and Recommendations. A general  i zed  procedure,  
based on e x c e r p t s  o f  these documents, i s  a s  fo l lows:  

1. E s t a b l i s h  a 1- foot  l eng th  by 1-foot  width g r i d  p a t t e r n  a t  the c o n t a i n e r  
t op .  

2. C o l l e c t  waste ma te r i a l  samples from the g r i d  and random sample depth  
l o c a t i o n s  i n d i c a t e d  i n  the PSAP f o r  each c o n t a i n e r  i d e n t i f i e d .  Extract a 
waste m a t e r i a l  sample a s  fo l lows:  

a. Use a stainless-steel hand auger  or c o r i n g  t u b e  device  f o r  s o i l s  and 
s o l i d  media t h a t  can be e a s i l y  pene t r a t ed .  

( 1 )  Advance auger o r  co r ing  tube  device  t o  random depth i n d i c a t e d  

~ 
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for given grid location. 

(2) Transfer waste material from auger or coring device, using a 
clean, stainless-steel spatula or scoop, to appropriate sample 
containers as specified in Tables 6.1 and 6.2 of this SAP. 

Use scissors or shears for paper, cloth, rags, plastic, etc., that 
exhibit evidence of stains or surface residues. Sample collection 
processes for vol at i 1 e and semi -vol at i 1 e organic sampl es wi 1 1  be 
expedited to minimize devolatil ization of such compounds. 

b. 

(1) Collect samples by cutting material into pieces of less than 
9.5 millimeter (mm) diameter and placing in appropriate sample 
containers as specified in Tables 6.1 and 6.2 of this SAP. 

c. Use a rotary drill and decontaminated bits for wood, concrete, etc., 
that exhibit evidence of stains or surface residues. Sample 
collection processes for volatile and semi-volatile organic samples 
will be expedited to minimize devolatil ization of such compounds. 

(1) Collect wood or concrete cuttings in a clean, stainless steel 
pan or tray. 

(2) Transfer cuttings from pan or tray, using stainless steel 
scoop or spoon to appropriate sample containers as specified 
in Tables 6.1 and 6.2 of this SAP. 

Sampl ing equipment decontamination procedures are presented in Appendix K, 
(Section K. 11) of the SCQ, SOP 20-C-805, and EP-SMS-003, "Equipment 
Decont ami nat i on. I' 

4.5 
Field storage and shipment o f  samples procedures are presented in Section 6.7 and 
Appendix K (Section K. lO)  of the SCQ, SOP-C-805, and EP-SMS-004, "Conduct and 
Coordination of Field Operations." 

SamDle Hand1 inq, and ShiDment 

. 4.6 Field Oualitv Control 
A discussion of the types and frequency of field quality control samples are 
presented in Section 7.1.1 of this SAP, and Section 4.1.1 and Appendix A, Table 
2.2 of the SCQ. The type of field quality control samples will be determined 
based on the project-specific needs and identified in Section B.11 of the PSAP. 
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5.0 Documentation and Sample Custody 

This section provides specific references to the SCQ and FEMP SOPS for sample 
identification and labeling, recordkeeping, chain-of-custody and analysis request 
documentation requirements. 

5.1 SamDle Identification and Labeling 
Sampl e ident i f i cat i on and 1 abel i ng procedures are presented in Section 7.1.3 and 
Appendix K (Section K . l O )  of the SCQ, SOP 20-C-805, and EP-SMS-004. An example 
of a sample label used at the FEMP i s  provided in Appendix B of  the SCQ and 
Appendix D of this SAP. 

5.2 RecordkeeDing 
Field activities will be recorded on sequentially-numbered pages in bound 
logbooks. Media-specific sample collection logs, calibration logs, sketches, and 
photographs may also be used to document field activities, site conditions, or 
unusual observations . 

Detailed recordkeeping requirements are provided in Section 7.1.2 and 
Appendix J of the SCQ, SOP 20-C-805, and EP-SMS-001, "Field Logbook Procedure." 
Examples of recordkeeping documents used at the FEMP, are provided in 
Appendix B of the SCQ and Appendix D of this SAP. 

5.3 SamDle Custody and Analysis Reauests 
Pertinent sample collection data will be recorded on the FEMP Sitewide Analysis 
Request/Custody Record (SAR/CR), which will accompany the respective samples to 
the FEMP analytical laboratory facility for analysis or shipment to a FEMP- 
contracted 1 aboratory for analysis. Samples shipped to offsi te 1 aboratories are 
accompanied by a Request for Analyses/Off-Si te Custody Transfer Record 
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(RFA/OSCTR) . 

Deta i led sample custody and request f o r  analysis procedures are provided i n  
Sections 6.7, 7.1, and Appendix K (Section K.lO) o f  t he  SCQ and SSOP-0018, 
"Processing the  S i t e  Wide Analysis Request/Custody Record f o r  Sample Control." 
An example o f  the FEMP SAR/CR and RFAJOSCTR, i s  provided i n  Appendix B o f  the SCQ 
and Appendix D o f  t h i s  SAP. 

5.4 Other Mi scel 1 aneous Forms 
A l l  sampling and analys is  p ro jec ts  a t  the FEMP requi re a Radiat ion Work P e r m i t  
as a minimum. Other forms, such as a Chemical Hazard/Confined Space Entry P e r m i t  
o r  a Construction/Excavation Permit may be required based on the nature o f  the 
p ro jec t .  I n  addi t ion,  SMS personnel complete a FEMP Minutes o f  Safety Meeting 
form a t  the i n i t i a t i o n  o f  each p ro jec t .  This f o r m  i s  v a l i d  f o r  a per iod o f  one 
week o r  u n t i l  p r o j e c t  condi t ions change, whichever i s  more frequent. Copies o f  
o ther  miscellaneous forms used a t  the FEMP t o  support sampling and analysis 
a c t i v i t i e s  are provided i n  Appendix D. 

~ 
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6.0 Analysis of Waste Samples 

This s e c t i o n  provides  the requ i r ed  non-radiological  and r ad io log ica l  ana lyses  t o  
be conducted f o r  this c h a r a c t e r i z a t i o n ,  and sample c o n t a i n e r ,  p re se rva t ion ,  and 
holding time requirements  f o r  sol i d  and l i q u i d  matrix samples. Non-radiological 
ana lyses  will be performed i n  accordance w i t h  EPA SW-846 o r  CLP methods. 
Standard a n a l y t i c a l  procedures  f o r  r ad io log ica l  ana lyses  shall be s e l e c t e d  based 
on the project performance requirements.  

6.1 Waste Analytical Parameters and Methods 
In gene ra l ,  WC personnel determine the appropr i a t e  waste a n a l y t i c a l  parameters 
based on PK and/or  reviews o f  previous a n a l y t i c a l  da t a .  T h i s  information i s  
provided t o  SMS v i a  a RSA and is  incorporated i n t o  the PSAP. 

6.1.1 Non-Radi ol ogi cal Parameters and Methods 
Based on PK and/or  prev ious  a n a l y t i c a l  d a t a  reviews, one or more o f  the fol lowing 
non-radiological  ana lyses  may be performed t o  characterize the chemical 
c o n s t i t u e n t s  w i th in ,  and i d e n t i f y  the regu la to ry  s t a t u s  of  the waste  materials: 
Anal v t  i ca l  Parameter Test Method(s1 

RCRA Analyses 
Igni  t a b i  1 i t y  
R e a c t i v i t y  
C o r r o s i v i t y  
Tox ic i ty  C h a r a c t e r i s t i c  
LDR Solvents  
LDR Halogenated Org. 
Cyani des  
Sul f i d e s  

Other NVO-325 (Rev. 1) Analyses 
Free Liquids  
PCBs 

EPA 1010/1020 
40 CFR 261.23 
EPA 9040 
EPA 1311 

EPA 9020 
EPA 9010/9012 
EPA 9030 

TCLP (Fool-FOO5) 

EPA 9095 
EPA 8080 
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The FEMP intends t o  use analytical screening methods (Total concentratir . )  t o  
determine i f  Toxicity Characterist ic Leaching Procedure (TCLP) or Land 0 .*osal 
Restriction (LDR)  analyses are warranted. The proposed analytical sc wing  
methods are as follows: 

Anal v t  i cal Parameter 

Organics 
(Gas Chromatography) 

Organics 
(Gas Chromatography/ 
Mass Spectroscopy) 

I norg an i cs/Met a1 s 
(Atomic Absorption 
Spectroscopy ) 

Test Methods (EPAI 

8010, 8015, 8020 
8030, 8040, 8060 
8080, 8090, 8120 
8140, 8150 

8240, 8250 
8270, 8280 

40 CFR 261, App. I11 

Inorganics/Metal s 
( Inductively Coup1 ed P1 asma/ 
Atomic Emission Spectroscopy) 

In general, the FEMP uses a 20:l r a t i o  of Total concentration resu l t s  for  solid 
matrix samples t o  TCLP regulatory threshold 1 imits t o  determine i f  TCLP analyses 
are required. I f  the analyte-specific upper l imit  of the 90% confidence interval 
exceeds the 20:l  r a t i o  t o  i t s  associated TCLP regulatory value, WC will evaluate 
the leachabi l i ty  of t h i s  analyte t o  determine i f  TCLP analyses are warranted. 
If  additional analyses are n o t  warranted, WC will prepare a l e t t e r  t o  the waste 
characterization f i l e  documenting the reason(s) fo r  t h i s  decision. 

Additional analytical  parameters may be required t o  sa t i s fy  secondary objectives 
ident i f ied in t h i s  SAP. For example, i f  the sub-waste stream i s  determined t o  

, be "mixed hazardous waste", then Target Analyte List (TAL) o r  Target Compound 
Lis t  (TCL) analytical  data may be required t o  assess the potential r i sks  of 
storing these containers a t  the FEMP. The need fo r  these parameters will be 
reviewed on a case-by-case basis. 
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6.1.2 Radi ol ogical Parameters and Methods 
Based on PK and/or previous analytical data reviews, one or more of the following 
radiological analyses may be performed to characterize the radiological component 
of  the waste materials: 

Anal vt i cal Parameter 

Total /Isotopic Uranium 
Total/Isotopic Thorium 

To satisfy secondary objectives identified in this SAP, additional waste samples 
may be collected and analyzed for ASL D Total Radiological Parameter analyses to 
determine the following constituents: 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Uranium (U-234, U-235, U-238), in pCi/g 
Thori um (Th-230, Th-232) , in pCi /g 
Radium (Ra-226, Ra-228), in pCi/g 
Actinium (Ac-230, Ac-232) , in pCi/g 
Lead (Pb-210), in pCi/g 
Polonium (Po-210), in pCi/g 
Technetium (Tc-99), in pCi/g 
Neptunium (Np-237), in pCi/g 
Plutonium (Pu-238, Pu-239, Pu-240), in pCi/g 
Strontium (Sr-90), in pCi/g 
Ruthenium (Ru-106), in pCi/g 
Cesium (Cs-137), in pCi/g 

6.2 SamDle Container. Preservation. and Holdina Time Reauirements 
6.2.1 Non-Radi 01 ogi cal Analyses 
Sample container, preservation, and holding time requirements for non- 
radiological analyses are provided in Table 6.1. 

6.2.2 Radi 01 ogi cal Analyses 
Sample container, preservation, and holding time requirements for radiological 
analyses are provided in Table 6.2. 
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c. 0 jL* t '. 
Analysis of Waste Samples 

PFLT 

.. . , .. ~ . .  

1 X 4-OZ. 
glass or 

Sol id polyethylene None 28 days 

Notes: 
VOA, SVOA = Volatile Organic Analysis, Semi-volatile Organic Analysis 
Pest., Herb., PCBs = Pesticides, Herbicides, Polychlorinated Biphenols 
PFLT = Paint Filter Liquids Test 
TLC, TLS = Tefl on-Lined Closure, Teflon-Lined Septum 
HC1, HNO,, NaOH = Hydrochloric acid, Nitric acid, Sodium hydroxide 
* - Minimum of 25 grams/container for low-density waste materials 
** - Minimum of 100 grams/container for low-density waste materials 
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.A - Analysis of Waste Samples - 

Radiological 
Analyt i cal Sample Sample 
Parameter Matrix Container 

Total 8-ounce j a r  
Urani urn Sol i d  P1 a s t  i c/G1 ass 
Total 1-1 i ter  bo t t l e  

Urani um Liquid P1 astic/Gl ass 

Isotopic 8-ounce j a r  
Urani um Sol id Plastic/Glass 
I sotopi c 1-1 i t e r  bot t le  
Uran i um L iqu id  Plastic/Glass 

Total  8-ounce j a r  
Thori urn Sol id  Plastic/Glass 
Total 1-1 i t e r  bo t t l e  

Thori urn Liquid P1 astic/Gl ass 

Isotopic 8-ounce jar 
Thori urn Sol id  Plastic/Gl ass 
I sotop i c 1-1 i t e r  bo t t l e  
Thori urn L iqu id  P1 a s t  i c/G1 ass 
Total 

Radiological 1-Quart J a r  
Parameter Sol id  P1 a s t i  c/G1 ass 

Total  
Radio1 ogical 4-Li ter  

Parameter Liquid Cubetainer 

Samples 
Holding 

Preservation Time 

None 180 days 

180 days 

None 180 days 

180 days 

None 180 days 

180 days 

None 180 days 

180 days 

HNO, t o  pH t2 

HNO, t o  pH t2 

HNO, t o  pH t2 

HNO, t o  pH t2 

None 180 days 

HNO, t o  pH t 2  180 days 
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7 .O Quality Assurance/Quality Control 

~ ~ ~ ~~~~ 

This section provides field and laboratory quality assurance/qual ity control 
(QA/QC) requirements and protocols applicable to this SAP. Detailed information 
concerning QA/QC requirements (and protocol is provided in Sections 3.0, 4.0, 8.0, 
10.0, 11.0, 15.0, and 16.0; and Appendices A, C, D, E, F, I, and J of the SCQ. 

7.1 Field OA/OC 
7.1.1 Field QC Samples 
The following field QC samples may be collected (types selected based on the 
project-specific needs and identified in Section 9.11 of the PSAP) and analyzed 
for the constituents identified in Section 6.0: 

0 

0 

0 

0 

0 

0 

0 

Container blanks - not required when vendor-suppl ied assay data is 
provided with container shipment. When required, collect one blank 
per each container batch or one per sampling round, whichever is 
more frequent. 

Du~licate samles - one per every twenty samples per media matrix or 
one per sampling round per media matrix, whichever is more frequent. 
EauiDment rinsates - one per twenty pieces of a type of equipment 
cleaned by a specific decontamination method or one per sampling 
round, whichever is more frequent. 

Field Blanks - one per twenty samples or one per sampling round, 
whichever is more frequent. 

Field SDikes - i f  required, one per every sixty days, one per 
project, or when accuracy of a particular laboratory is in question. 

Preservative blanks - not required when vendor-suppl ied assay data 
is provided with preservative shipment. When required, collect one 
blank per each container batch or one per sampling round, whichever 
is more frequent. 

SDlit samDles - if required, one per every twenty samples per media 
matrix or one per sampling round per media matrix. 
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%&?ility AssurancelQuality Control 

0 Tr iD  blanks - d a i l y ,  one t r i p  blank per cooler containing V o l a t i l e  
Organics samples sent t o  laboratory.  Analyzed fo r  V o l a t i l e  Organics 
only.  

I n  accordance w i t h  Section D o f  the SCQ, f i e l d  dup l i ca te  sample ana ly t i ca l  data 
may be used t o  c a l c u l a t e  the r e l a t i v e  percent d i f f e rence  (RPD) f o r  evaluat ion o f  
sampl i n g  p rec i s ion  o r  degree o f  homogenei ty/heterogenei t y  o f  the waste materi  a1 s .  

Equipment r i n s a t e  a n a l y t i c a l  data may be used t o  evaluate the ef fect iveness o f  
the decontamination procedure o r  estimate the amount o f  cross contamination 
between sample p o i n t  locat ions.  

F i e l d  blank a n a l y t i c a l  data may be used t o  estimate the amount o f  contamination 
' associated w i t h  the sampling environment. 

F i e l d  spike r e s u l t s  may be used t o  evaluate the accuracy o f  the ana ly t i ca l  data 
generated by the  FEMP laboratory  o r  a contracted laboratory  f a c i l i t y  and i d e n t i f y  
any f a l s e  p o s i t i v e s  o r  f a l s e  negatives. I n  accordance w i t h  Section D o f  the SCQ, 
f i e l d  spike recovery s h a l l  be w i t h i n  75 t o  125 percent; however, spike recovery 
1 i m i t s  s h a l l  no t  apply when sample concentrat ion exceeds spike concentrat ion by 
a f a c t o r  o f  f o u r  or more. 

S p l i t  sample a n a l y t i c a l  data may be used t o  evaluate the accuracy o f  a n a l y t i c a l  
performance between two d i s t i n c t  laboratory  f a c i l i t i e s  and i d e n t i f y  the p o t e n t i a l  
f o r  f a l s e  p o s i t i v e s  o r  f a l s e  negatives. 

7.1.2 F i e l d  Screening Equipment Ca l i b ra t i on  and Documentation 
F i e l d  screening instrumentation, such as r a d i a t i o n  detect ion and photo ion izat ion 
de tec t i on  (PID)  devices, w i l l  be checked on a d a i l y  basis f o r  proper operation. 
Any equipment t h a t  f a i l s  c a l i b r a t i o n  ( l i m i t  o f  +/- 10% o f  c a l i b r a t i o n  gas value) 
o r  becomes inoperable w i l l  be tagged and taken out o f  service. Such equipment 

w i l l  be repai red and reca l i b ra ted  before reuse. 
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5904 . 
Quality Assurance/Quality Control 

Radiation detection devices will be checked before each use to ensure that the 
date of required calibration has not been exceeded. PID devices will be 
calibrated, on a daily basls and prior to use, to a known concentration of  
volatile gas in air mixture (i .e., isobutylene, benzene, etc.). Subsequent to 
completion of field activities, on a daily basis, the PID instrument will be 
checked by analyzing the respective gas-air mixture used for calibration. Field 
screening instrumentation checks and calibration will be recorded in bound field 
logbooks or field activity daily logs and instrument-specific calibration logs. 

7.1.3 Fie1 d Audi ts/Survei 11 ances 
In accordance with NVO-325 Rev. 1, DOE-NV will conduct an annual audit of the 
sampling activities covered under this SAP. In addition, the FEMP may conduct 
surveillances of sampling activities to verify conformance with the requirements 
and procedures identified in this SAP. These surveillances will be documented 
by checklists similar to Form 12-1 of the SCQ, provided in Appendix D of this 
SAP. 

Upon completion of each sampling event, QC shall review field logbook entries, 
SWAR/CRs, etc., to ensure that sample collection and documentation were conducted 
in accordance with requirements of this SAP, its respective PSAP, and the SCQ. 
This review will be documented through the use of data validation checklists 
provided in Appendix B--of the SCQ. The completed field-generated documentation 
and data validation checklist(s) will be retained in SMS project and WC MEF 
files. 

7.2 Laboratory QAfQC 

7.2.1 Laboratory QC Sampl es 
Laboratory QC sample requirements are provided in Appendix A (Table 2-4) and 
Appendix G of the SCQ and based upon the requested ASL. In general, the types 
of laboratory QC samples will be selected based on project-specific needs. 
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7.2.2 Ana ly t i ca l  Instrumentation/Equipment Ca l ib ra t i on  and Documentation 
Ana ly t i ca l  1 aboratory instrument and equipment ca l  i b r a t i o n  procedures are 
provided i n  Section 8 .0  and Appendix E o f  the SCQ. The FEMP and FEMP-contracted 
a n a l y t i c a l  l abo ra to ry  f a c i l i t i e s  w i l l  be responsible f o r  ensuring t h a t  a l l  
a n a l y t i c a l  instrumentat ion and equipment i s  operat ing proper ly  and i s  w i t h i n  
prescr ibed c a l i b r a t i o n  l i m i t s .  

7.2.3 QA/QC Checks and Procedures 
Laboratory qual i t y  con t ro l  checks and procedures f o r  inorganic, organic, and 
r a d i o l o g i c a l  analyses are provided i n  Section 10.0 and Appendices A, B and E o f  
the SCQ. The FEMP and FEMP-contracted laboratory  f a c i l i t i e s  w i l l  be responsible 
f o r  adherence t o  these q u a l i t y  cont ro l  checks and procedures. 

I n  accordance w i t h  NVO-325LRD Rev. 1 and Section 12.4 o f  the SCQ, the FEMP w i l l  
conduct a laboratory  q u a l i f i c a t i o n  aud i t  p r i o r  t o  contract  award f o r  a n a l y t i c a l  
services. I n  addi t ion,  a system aud i t  w i l l  be conducted f o r  each FEMP-contract 
1 aboratory on an annual basis t o  assure continued acceptable performance. 
Last ly ,  each data package submitted by a FEMP-contract laboratory  i s  reviewed by 
D R U  t o  ensure t h a t  contractual  issues have been s a t i s f i e d .  A l i s t  o f  FEMP- 
approved labo ra to ry  f a c i l i t i e s  i s  provided i n  Table 7.1. 

7 . 3  Data ReDOrtinQ and Va l i da t i on  
The FEMP 1 aboratory and FEMP-contracted 1 aboratory f a c i l  i t i e s  sha l l  provide data 
packages on f loppy d i s k  and/or hard copy i n  such a fashion t h a t  al lows f o r  DOE-NV 
t o  v a l i d a t e  data as requi red i n  NVO-325LRD Rev. 1. I n  addi t ion,  f i e l d -  and 
1 aboratory-generated data packages s h a l l  be Val idated i n  accordance w i t h  the FEMP 
Va l i da t i on  Plan i n  Appendix D o f  the SCQ and SSOP-1004, "FEMP Data Va l i da t i on  
Procedure." Data Va l i da t i on  forms are c u r r e n t l y  being reviewed by OEPA and EPA 
personnel and w i l l  provided i n  Appendix B o f  t he  SCQ upon approval by these 
agencies. Val idated data sha l l  be used t o  support waste determinations as 
described i n  Section 1.6 o f  t h i s  SAP. 
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8.0 Waste Disposition 

The fol lowing materials may be genera ted  dur ing  con ta ine r i zed  waste sampling and 
a n a l y s i s  a c t i v i t i e s :  

0 Contact wastes 
0 Equ i pment decon t ami n a t  i on sol ut i  ons 

The fol lowing subsec t ions  provide the proposed d i s p o s i t i o n  methodology for each 
type  o f  waste genera ted .  

8.1 Contact Wastes 
Contact wastes ,  such as personal  p r o t e c t i v e  equipment (PPE)  and r a g s  o r  wipes 
(paper  towels,  ChemwipesR, e tc . ) ,  a r e  t y p i c a l l y  placed i n  5-gallon p a i l s  or 55- 
g a l l o n  drums, l o t  marked so t h a t  they  can be t r a c e d  t o  ( a s soc ia t ed  wi th)  the 
waste stream sampled, and s t o r e d  a t  the FEMP f o r  appropr i a t e  d i s p o s i t i o n .  
Sepa ra t e  55-gallon drums will be provided, f o r  s eg rega t ion  o f  PPE wastes ,  and 
l abe led  a s  fol lows:  

0 Used R e s p i r a t o r s  
0 Used Rubber Shoe Covers 

Used Tyvek/Saranex, Ca r t r idges ,  Tape, G1 oves 

8.2 

Equipment decontaminat ion solutions are t y p i c a l l y  t r a n s f e r r e d  t o  DOT-approved, 
bung-type, 55-gallon drums o r  5-gallon pai ls ,  l o t  marked so t h a t  they  can be 
t r a c e d  t o  ( a s soc ia t ed  w i t h )  the waste stream being sampled. The drums are placed 
w i t h i n  a S a t e l l i t e  Accumulation Area (SAA) w i t h  d iked  Herculite s h e e t i n g  or 
containment dev ices ,  capable  of  cap tu r ing  1/2 the c a p a c i t y  o f  t h e  drum volume, 
t o  prevent  contaminant migra t ion  r e s u l t i n g  from spil ls ,  o r  leaks. The drummed 
decontamination s o l u t i o n s  a r e  s t o r e d  a t  the FEMP u n t i l  the appropr i a t e  d i sposa l  
o r  placement op t ion  can be i d e n t i f i e d .  

Decontami nat i on Sol u t  1 ons 
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A PSAP Format for Drummed and 

Boxed Wastes 
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.w PSAP Format for Drummed and Boxed Wastes 

Drummed Waste Materi a1 
Project-Speci f i c Sampl i ng and Anal ysi s P1 an 

Number: 
Date: 8-19-94 
Page 1 of 5 

A.  Identi fvina Information 
1) Project Name: 
2) Plan No.: 
3) Material Description/Matrix Code(s): 
4) Number of Drums in Sub-Waste Stream: 
5) Haterial Type: 
6) Source Code: 
7) Material Evaluation Form Y: 
8) Sampling Location for Drums: 
9) Process Know1 edge: 

6 .  SamDlina Information 
1) General: 

jars with teflon lined lids. 
2) Preservation Method: See Analytical Requirements in Section C. 
3) Holding Times: See Preservative and Holding Time Guidelines in 

Section G and/or Tables 6.1 and 6.2 of "Prototype Sampling Anad 
Analysis Plan for Containerized Waste at the FEMP." 

4) Sample Technique: 
5) Number of Drums to be Sampled and Analyzed: x, see page 2. 
6) Composite Samples: Yes (No) 
7) Visual Inspection Performed?: Yes (No) 
8) Field Contact: 
9) Send Results to: 
10) Charge NoJProject Manager: 
11) Required QA/QC Samples: 

Samples taken will be contained in glass or polyethylene 

Field OC - -  Yes No Notes 
Trip Blank - -  daily, for VOA samples only 
Field Blank - -  
Equipment Rinsate - -  
Dupl i cate/Spl it - -  
Field Spike 

1 per 20 samples or 1 per sampl ing round 
1 per 20 samples or 1 per sampling round 
1 per 20 samples or 1 per sampl ing round 
1 per sixty days or 1 per sampling round - -  

Laboratorv OC 

Laboratory QC sample type and frequency requirements are provided in 
Appendix A (Table 2-4), and Appendix G of the SCQ. 

Authorized Signature/Date Approved/Date 

~~ 
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.. PS&PJFWinat for Drummed and Boxed Wastes 

Drummed Waste Material 
Project-Specific Sampling and Analysis Plan 

Number: 
Date: 8-19-94 
Page 2 of 5 

SamDlina Information 

Start with Sample Number xx-yyy-1 for the first drum sample, then number 
consecutively until sampling is completed. The drum that is to be sampled 
in duplicate will be indicated with an asterisk (*). The duplicate 
samples will be given different sample numbers. 

Sample Sample Inv. Lot Drum 
Number Matrix Number Number Number 

Authorized Signature/Date Approved /Dat e 
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5904 PSAP Format for Drummed and Boxed Wastes 

Ill x a-nz. or 1 0 0  granm 

mbr 0I.r. 
n c  

Illx8-oz.or100grmm 
01.1. OT 

Pdww=fm 

____. 

Drummed Waste Material 
Project-Specific Sampling and Analysis Plan 

POlN04 11) x 260 mL WlNo2  

n c  
IW2 fa TCLPl mbr el-, 

m i w  I l l  x 260 mL P13M2 
IW2 for TCLF? elm. nc 

11) x 260 rnL POON37 
ai-. n c  POON36 - _ _  

Number: 
Date: 8-19-94 
Page 3 of 5 

I Ill x 4-02. POON18 
polysmykns 

C . Anal vt i cal Reaui rements 

P l l N l S  111 x 1 2 0  mL 
WWk- 

In order to satisfy waste characterization requirements the following 
analyses may be performed: 

-R.qupd 
(* c46l 

M L  -*.4u . - L a d  
M - v w D Q i * . d l i .  
S M  - U V Y .  -- 
u.n - lcirr llri 
?UT - ?&mu* T U  

Totd V O k  I2411P 
TCLP V O k  124681.. 

A 9 8  

Totd SVO& l24701* 
TCLP S V O k  U411l** 

A s t B  

Totd M W  I2402P 
TCLP Ma& U4011°* 

ASLB 

R r h  P o i l  I24341 
Pn a4361 

M L B  

Taul U (24421 
Taul Ih I2002l 

ASLB 

I S Q ~ O ~ C  u 12028-201 
Iaotopc Th I2016-171 

ASLB 

PRT UO63l 
ASLB 

Alp)u&u (20061 

I 

I31 x 4 e .  of m 1 m 4  I31 x 40 mL 
(31 x 26 grama IWZ fa TCLP) elm vial 

elm. n c  ns 

1 Dacnpom of maexid ICda. -.ncs. cordnacy. etc.1 

Note: * - Perform analysis for concentrated waste samples. 
** - For solid matrix samples only. Prepare sample extract, then conduct 

Total concentration screening analyses. 
exceed 20 times the TCLP regulatory value, then analyze the sample 
extract. 

If Total concentrations 

~~~~ 
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P S t P  IEormat for Drummed and Boxed Wastes 
ct. .B r L %  b. 

Drummed Waste Materi a1 
Project-Specific Sampling and Analysis Plan 

Number: 
Date: 8-19-94 
Page 4 o f  5 

C. Analvtical Reauirements (cont.2 

Alo(uBet. KO061 (11 x 1 2 0  mL P l l N l B  HI x 1 2 0  rnL P l l N 1 8  I pormh*kns porrmhr* 

Draimm of muand IC&. a ~ ~ ~ m a ,  cmm8try. nc.1 

Authorized Signature/Date Approved/Dat e 
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PSAP Format for Drummed and Boxed Wastes 

Drummed Waste Materi a1 
Project-Specific Sampling and Analysis Plan 

Number: 
Date: 8-19-94 
Page 5 of 5 

D. Sub-waste Stream Description 

The sub-waste stream consists of "x" drums in "x"  lots. The material type 
of "yyyl' and the source code of "zzztt indicate that this material is It ". 

E. Safety Concerns 

See SOP 20-C-805, Sections 6.0 to 6.14 for Health and Safety 
requirements. 

F. Representative Sampling Procedure 
"x" drums were chosen at random, and are listed on page 2 of this 
form. If visual inspection indicates that the material has free 
liquid or is completely dry, then a P.F.L.T is not necessary. 
Record pertinent information in the Field Log Book for each drum 
sampled as specified in SOP 20-C-805, Section 7.2.13. 

G. Preservative and Holding Time Guide1 ines 

Preservative and holding time requirements are provided in Tables 6.1 and 
6.2 of the "Prototype Sampling and Analysis Plan for Containerized Wastes 
at the FEMP," and Volume I1 of the SCQ, Appendix A, Table 6-1 "Sample 
Container and Preservation Requirements. " Preservative and holding time 
requirements for analyses not covered by the SCQ are provided by the FEMP 
laboratory. These requirements are provided in this PSAP as permitted in 
Section 3.3.2 of the SCQ. 

This form must be dated and signed by an authorized individual. 

If this Sub-waste Stream is sampled and analyzed according to the information on 
this form, the results generated will be in agreement with the sampling and 
analysis requirements of NVO-325 (Rev. l ) ,  Nevada Test Site Defense Waste 
AcceDtance Criteria. Certification, and Transfer Reauirements; and the Fernald 
Environmental Management Project (FEMP) Sitewide CERCLA Oual i tv Assurance Pro.iect 
Plan CSCOl. 

Authorized Signature/Date ApprovedIDate 
. ,  
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PSAP Format for Drummed and Boxed Wastes * ?  . .. 

Boxed Waste Materi a1 
Project-Specific Sampling and Analysis Plan 

Number: 
Date: 8-19-94 
Page 1 of 4 

A. Identifvinq Information 
1) Project Name: 
2) Plan No.: 
3) Material Description/Matrix Code(s): 
4) Number o f  Boxes in Sub-Waste Stream: 
5) Material Type: 
6) Source Code: 
7) Haterial Evaluation Form #: 
8) Sampling Location for Boxes: 
9) Process Know1 edge: 

6. SamDlins Information 
1) General: 

jars with teflon lined lids. 
2) Preservation Method: See Analytical Requirements in Section C. 
3) Holding Times: See Preservative and Holding Time Guidelines in 

Section G and/or Tables 6.1 and 6.2  of "Prototype Sampling Anad 
Analysis Plan for Containerized Waste at the FEMP." 

4) Sample Technique: 
5) Number of Boxes to be Sampled and Analyzed: x, see page 2. 
6) Composite Samples: Yes (No) 
7) Visual Inspection Performed?: Yes (No).  
8) Field Contact: 
9) Send Results to: 
10) Charge No. /Project Manager : 
11) Required QA/QC Samples: 

Samples taken will be contained in glass or polyethylene 

Yes No Notes Field QC 
Trip Blank - -  daily, for VOA samples only 
field Blank - -  
Equipment Rinsate - -  
Dupl i cate/Spl i t - -  
Field Spike - -  
Laboratorv OC 

- -  
1 per 20 samples or 1 per sampl ing round 
1 per 20 samples or 1 per sampling round 
1 per 20 samples or 1 per sampling round 
1 per sixty days or 1 per sampling round 

Laboratory QC sample type and frequency requirements are provided in 
Appendix A (Table 2-4), and Appendix G of the SCQ. 

Authorized Signature/Date Approved/Date 

~~ ~ ~~~~~-~~ 

FEMP Containerized Waste Sampling and Analysis Plan, Rev. 2 51 

p ,  'P 000357 . 



- ,e. -3 9. 

\:,-.PSAfXFb”rrhat for Drummed and Boxed Wastes 

Boxed Waste Materi a1 
Project-Specific Sampling and Analysis Plan 

I. Number: 
Date: 8-19-94 
Page 2 of 4 

B. SamDl ina Information 

12) Box/Grid/Random Depth Informati on: 

Sample 
Number 

Sample Box Grid Random 
TvDe Number Number DeDth cftl 

Authorized Signature/Date Approved/Date 
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PSAP Format for Drummed and Boxed Wastes 

Boxed Waste Materi a1 
Project-Specific Sampling and Analysis Plan 

Number: 
Date: 8-19-94 
Page 3 of 4 

C. Analytical Reauirements 

In order to satisfy waste characterization requirements the following 
analyses may be performed: 

-R.glrod - -1 

IsL-Ad+dI*Iw 

Totd V O k  U411I. 
TCLP V O k  U4711** 

ASLB 

Tou) W O k  U470I. 

ASLB 

Tou) M n J .  U402)* 
TCLP Me& U4011** 

A8LB 

T a J  U UU21 
TotJ Th I20021 

& S I B  

AWu-Beu U0061 

TCLP WOAD u46ei- 

DrcriDuon d m d  ICObr. w m a ,  mvmtmcy. .IC.) 

Note: * - Perform analysis for concentrated waste samples. 
** - For solid matrix samples only. Prepare sample extract, then 
conduct Total concentration screening analyses. If Total , 

concentrations exceed 20 times the TCLP regulatory value, then 
analyze the sample extract. 

131 x 40  ml 
91.1 rid 
ns 
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PSAP Format for Drummed and Boxed Wastes 
A I. I;) ? ?  ,?! 

Boxed Waste Materi a1 
Project-Specific Sampling and Analysis Plan 

Number: 
Date: 8-19-94 
Page 4 of 4 

0. 

E. 

F. 

G. 

Waste Stream Description 

The sub-waste stream consists o f  "x" boxes in "x" lots. The material type 
of "yyy" and the source code of "zzz" indicate that this material is It ". 
Safety Concerns 

See Site Media Sampling project-specific health and safety plan for 
13-. 

Representative Sampling Procedure 
"x" boxes were chosen at random, and are listed on page 2 of this 
form. I f  visual inspection indicates that the material has free 
liquid or is completely dry, then a P.F.L.T is not necessary. 
Record pertinent information in the Field Log Book for each box 
sampled as specified in the Sitewide CERCLA Quality Assurance 
Project Plan (SCQ) - Volume 11, Appendix J, Section J.4.1 and EM-SM- 
001. 

Preservative and Holding Time Guide1 ines 

See the Sitewide CERCLA Quality Assurance Project Plan (SCQ) - Volume 11, 
Appendix A, Table 6-1 "Sample Container and Preservation Requirements. " 

This form must be dated and signed by an authorized individual. 

If this Sub-waste Stream is sampled and analyzed according to the information on 
this form, the results generated will be in agreement with the sampling and 
analysis requirements of NVO-325 (Rev. l), Nevada Test Site Defense Waste 
AcceDtance Criteria. Certification. and Transfer Reauirements; and the Fernald 
Environmental Management Project (FEMP) Sitewide CERCLA Qualitv Assurance Pro-iect 
Plan (SCOl. 

Authorized Signature/Date Approved/Date 
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Appendix 
B SMS Statistical Report Format 
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Appendix 
C DQO Logic Statement and Summary 

Form NTW-002 

. 
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Step 1: Statement of the Problem 

The following FEMP personnel may be involved in planning input and decision- 
making processes associated with containerized waste sampling, analysis, 
characterization, and disposition activities: 

Rick Bardo, Environmental Safety & Health, Statistician 
Neal Frink, Waste Management, Technical Consultant 
Jerome Gnoose Jr., Site Media Sampling, SAP Author 
David Rast, Department of Energy Fernald Office 
Jeff Rowe, Waste Storage & Disposition, Technical Consultant 
Analytical Customer Support/Laboratory 
. Environmental Programs 
Environmental Safety & Health 
Legal Affairs 
Office of the President 
Qual i ty Assurance/Qual i ty Control 
Regulatory Programs 
Remedi a1 Support Operations 
Waste Characterization 

According to NVO-325 Rev. 1, DOE Nevada Field Office waste acceptance criteria, 
characterization, and certification requirements became effective in June 1992. 
Although a formal milestone has not been established, the FEMP has taken a pro- 
active approach to satisfy NVO-325 requirements regardless of budgetary or 
manpower constraints. 

NVO-325 Rev. 1 requires that the waste generator must submit a sampling and 
analysis plan (SAP) for each potential waste stream prior to sampling and 
characterization efforts. This requirement was deemed necessary to ensure that: 
1) samples collected will' be representative of the waste inventory, 2) 
appropri ate analytical procedures are used , and 3) qual i ty control procedures are 
implemented to provide defensible data. 

As stated the NVO-325 Rev. 1 requirement for DOE-NV approval of each SAP prior 
to waste stream sampling and characterization may have the following impacts: 

1) Milestones covered under the Consent Decree with OEPA may not be met 
due to the amount of time required for SAP review and revision 
cycles 

2) Review of each SAP prior to sampling and characterization would not 
be cost- or time-effective for either the FEMP or DOE-NV 

In order to satisfy NVO-325 Rev. 1 requirements with the most cost- and time- 
effective approach, the FEMP petitioned DOE-NV to create a generic (prototype) 
SAP to support characterization of containerized wastes. This prototype SAP will 
serve as the control1 ing document to govern sampling, analysis, characterization, 
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and evaluation of these waste streams. In addition, this SAP will contain a 
project-specific sampling and analysis plan (PSAP) format that will be generated 
for each sub-waste stream. 

In order to ensure compliance with NVO-325 Rev. 1, DOE-NV has agreed to review 
each prototype SAP and associated PSAP format. Subsequent to DOE-NV approval, 
the FEMP will generate appropriate PSAPs. DOE-NV will select a representative 
sample of PSAPs for review and approval. Subsequent to DOE-NV approval of the 
PSAP documents, the FEMP will implement sampling and analysis of the sub-waste 
streams. Lastly, DOE-NV will conduct annual recertification audits. 

The prototype SAP has been designed to satisfy NVO-325 Rev. 1 requirements; 
however, it should be flexible to include CERCLA- or other ARAR-driven 
requirements. By taking this approach, the FEMP would have one generic plan for 
containerized waste material sampling and analysis for projects covered under 
CERCLA, RCRA, CWA, NPDES, etc. In other words the sampling approach and 
techniques would remain constant regardless of the regulatory driver; while, the 
types of analyses (ASLs and methods), level of quality control, and data uses 
would fluctuate dependent on the regulatory requirements or the data user’s 
needs. 

Lastly, NTS will only accept low-level radiological wastes from the FEMP. 
Therefore, the FEMP must generate representative data of sufficient quality to 
determine the correct regulatory status (at a 90% level of confidence) and proper 
disposition of the waste materials. Inadvertent shipment of materials to NTS 
that are found to be hazardous or mixed wastes could result in termination of the 
FEMP’s permit by DOE-NV, as well as various legal and social/economic problems. 

A variety of the FEMP’s restoration activities, as well as facility support and 
maintenance functions, are currently generating and will continue to generate 
waste materials. In addition, when the FMPC ceased production in 1989, a large, 
but finite inventory of materials associated with the uranium metal production 
processes were retained. These wastes/material s require characterization to 
ensure safe, compl i ant, and appropriate management to support environmental 
restoration and waste management goals at the FEMP and supporting programs and 
facilities. 
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Step 2: Identification of a Decision that Addresses the Problem 

The first step of waste characterization is to conduct process knowledge, 
previous analytical data, and visual inspection reviews for an accurate 
assessment of the physical, chemical , and spatial characteristics of the 
containerized waste material. The next step is to determine the target analytes 
and number of samples required to generate data at a 90% confidence level to 
support a RCRA determination. According to NVO-325 Rev. 1, EPA SW-846 Equation 
8 is the preferred method for generating the number of sample points. However, 
this requires previous analytical data to estimate the analyte-specific mean and 
standard deviation in comparison to its associated regulatory threshold level 
(RTL). If previous analytical data are not available or are not of sufficient 
quality, then a minimum of four samples must be collected, analyzed, and 
evaluated to determine if additional samples are warranted. This alternative 
method may not be cost- or time-effective; therefore, the FEMP has recommended 
the use of alternative methods, such as a combination of the 10% and Cube-Root 
methods (based on the number of containers), or the Log Base 10 Method (for 
confirmatory sampling projects) to determine the number of required samples. EPA 
SW-846 Equation 8 may then be used as a tertiary method to determine if 
additional sampl es are warranted. 

Subsequent to determination of the number of required samples, the sample plan 
writer must evaluate sampling strategies, identify required equipment, and 
provide sampling methodologies or references to SCQ procedures. The sample plan 

of the prescribed sampling equipment and methods and that they are capable of 
generating quality work. Lastly, the sample plan writer must clearly define the 
required analytical methods, level of quality associated with these analyses, and 
the level of effort required to ensue that the data is valid for the intended 
use. 

writer must a1 so ensure that sampling personnel are adequately trained in the use I 

Subsequent to sample collection and analysis, the sample plan writer must 
evaluate the population mean and the standard error of the mean to the 
appropriate RTL (i .e., determine the upper limit of the 90% confidence interval). 
This information is submitted to Waste Characterization for additional data 
evaluation and a determination of the regulatory status o f  the material or the 
need for additional sampling for a more accurate estimate of the mean. 

Subsequent to data analysis and evaluation, the initial action taken is to 
accurately determine the physical /chemical/ radiological characteristics and 
regulatory status (e.g., conventional waste, non-RCRA low-level radioactive 
waste, RCRA or hazardous waste, or mixed waste) of the containerized materials. 
This action is extremely critical since the following actions are dependent on 
this initial action. 

The next action is to determine the appropriate disposition (e.g., disposal, 
treatment, or storage) o f  the containerized waste materi a1 s based upon their 
characteristics and regulatory status. This action is be dependent on the 
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initial action; therefore, an error in the initial action could have a 
significant impact on the selection of the appropriate disposition option. 
The final action is to determine the impacts to the environment and health and 
safety of the workers/surrounding population if storage at the FEMP is the only 
viable disposition option for the containerized waste materials. 

Criteria used to determine the appropriate action to be taken are as follows: 

Action No. 1 

a) If the containerized waste materials do not contain radiological 
nuclides regulated under the Atomic Energy Act of 1954 or exhibit 
properties of listed- or characteristic-waste as defined in Chapter 
3745-51 of the Ohio Administrative Code (OAC), then consider these 
materi a1 s as conventional waste. 

b) If the containerized waste materials contain radiological nuclides 
regulated under the Atomic Energy Act of 1954 in concentrations 

- which are not economically feasible to recover, .but do not exhibit 
properties of listed- or characteristic-waste as defined in Chapter 
3745-51 of the Ohio Administrative Code (OAC), then consider these 
materials as low-level radiological waste. 

c) If the containerized waste materials do not contain radiological 
nuclides regulated under the Atomic Energy Act of 1954, but do 
exhibit properties of 1 isted- or characteristic-waste as defined in 
Chapter 3745-51 ofthe Ohio Administrative Code (OAC), then consider 
these materi a1 s as hazardous waste. 

d) If the containerized waste materials contain radiological nuclides 
regulated under the Atomic Energy Act of 1954 in concentrations 
which are not economically feasible to recover, and exhibit 
properties of listed- or characteristic-waste as defined in Chapter 
3745-51 of the Ohio Administrative Code (OAC), then consider these 
materials as mixed waste. 

Action No. 2 

a) If the containerized waste materials are liquids and determined to 
be conventional waste, then manage these materi a1 s in accordance 
with appropri ate FEMP procedures or regul atory direct i ves/pol i ci es 
for conventional wastes. Conventional 1 iquid materials that meet 
NPDES permit requirements may be dispositioned to the General Sump. 

b) If the containerized waste materials are liquids and determined to 
be low-level radiological waste, then manage these materials in 
accordance with appropriate FEMP procedures or regulatory 
directives/pol icies for low-level waste. 

~ 
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If the containerized waste materials are 1 iquids and determined to 
be hazardous waste, then manage these materials in accordance with 
appropriate FEMP procedures or regulatory directives/pol icies for 
hazardous waste. 

If the containerized waste materials are liquids and determined to 
be mixed waste, then manage these materials in accordance with 
appropriate FEMP procedures or regulatory directives/pol icies for 
mixed waste. 

If the containerized waste materials are solids with less than 0.5% 
free liquids and determined to be conventional waste, then retain 
for unrestricted FEMP use or ship to an approved solid waste 
landfill for disposal. Conventional solid materials with greater 
than 0.5% free liquids must be treated prior to disposal. 

If the containerized waste materials are solids with less than 0.5% 
free liquids and determined to be low-level radiological waste, then 
ship to NTS for disposal as low-level waste. Low-level radiological 
solids with greater than 0.5% free liquids, must be treated to 
remove _the free liquid (e.g., filtered, dried, etc.) prior to 
shipment to NTS for disposal. 

If the containerized waste materials are solids and determined to be 
hazardous waste, then manage these materials in accordance with 
appropri ate FEMP procedures or regul atory direct i ves/pol i ci es for 
hazardous waste. 

If the containerized waste materials are solids and determined to be 
mixed waste, then manage these materials in accordance with 
appropriate FEMP procedures or regulatory directives/pol icies for 
mixed waste. 

If the containerized waste materials consist o f  distinct physical 
phases (i.e., liquids and solids), then segregate these phases and 
manage each phase in accordance with the appropriate FEMP procedure 
or regulatory directives/pol icies for the respective waste 
determi nati on. 

r ,  

Action No. 3 

a)  If the containerized waste materials must be stored at the FEMP, 
then resample materials for Target Analyte List constituents at a 
sufficient level of quality to allow for a risk assessment of the 
potential impact to human health or the environment associated with 
storage of these materi a1 s. 

62 FEMP Containerized Waste Sampling and Analysis Plan, Rev. 2 

000368 
$ P -  . : s  



*gic Statement and Summary Form NTW-002 

In general, the uranium metal production processes did not generate transuranic 
or high-level radioactive wastes. Therefore, the objective of radiological 
characterization is to provide total and isotopic activity concentrations for 
safe management and proper disposition of the waste material at the FEMP. 

The FEMP will use process knowledge/previous analytical data/visual inspection 
review to obtain as,much information as possible concerning the characteristics 
of the waste materials. In situations where there is sufficient information, a 
limited number of samples will be collected and analyzed to verify/refute the 
RCRA determination and/or radiological characterization. In situations where 
there is insufficient information, a more comprehensive sampling and analysis 
program (based on total concentrations of TCLP constituents) will be implemented 
to accurately characterize the waste material. 

Subsequent to data collection, the FEMP will use statistical methodologies 
described in EPA SW-846 and other supporting documents/l iterature to estimate the 
analyte-specific population mean to its respective RTL. In situations where the 
upper limit of the 90% confidence interval approaches or slightly exceeds the 
RTL, the FEMP may evaluate the leachability of the respective analyte in question 
and/or determine the normality of the data distribution. Actions that may be 
taken are: 1) analyze the samples using TCLP extraction protocol, 2) transform 
the original data to produce a normal distribution, or 3) no action. In a 
majority of these situations, the FEMP will probably resample for the analyte in 
question using TCLP extraction/analysis methodology to verify/refute the upper 
limit of the 90% confidence interval. 

Subsequent to regulatory status determination, the FEMP will identify safe 
management and disposition options for the waste materials. Conventional sol id 
wastes may be managed in stockpiles or shipped to an approved solid waste 
disposal facility; while, conventional liquid wastes may be transferred to the 
FEMP General Sump for discharge to the Great Miami River. Low-level solid wastes 
will be shipped to NTS; while, low-level liquid wastes may be transferred to an 
uranium wastewater treatment facility then discharged to the Great Miami River. 
Lastly, hazardous or mixed wastes (solid or liquid) will be managed at approved 
RCRA storage facilities at the FEMP until the appropriate disposition option can 
be identified and implemented. 
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Step 3: Identify Inputs that Affect the Decision(s) 

The following inputs are required to accurately characterize and disposition 
containerized waste materials: 

Physical Characteristics - nature of waste phases (liquid vs. solid) 
Radiological /Chemical Properties 
* 

* 

* 

** 
** 
** 
** 
** 
** 
** 
** 
** 
** 

Note : 

Radionuclides, such as uranium, thorium, and radium, using gamma 
spectroscopy, alpha spectroscopy, fluorimetry, 1 iquid scintillation, 
alpha counting, beta counting, and thermal ionization mass 
spectroscopy. 

Organics using gas chromatographic methods, such as EPA 8010 or 
8020; or gas chromatographic/mass spectroscopy methods, such as EPA 
8270. 

Inorganics/Metals using atomic absorption spectroscopy (AAS) or 
inductively coupled plasma-atomic emission spectroscopy (ICPES). 

Ignitability using EPA Method 1010 

Reactivity using 40 CFR 261.23, EPA SW-846, Part 7.3.3.2 and 7.3.4.3 

Corrosivity using EPA Method 9040 

Toxicity using EPA Method 1311 

LDR solvents (TCLP Fool - F005) 

LDR halogenated organic compounds using €PA Method 9020 

Cyanides using EPA Method 9010 

Sulfides using EPA Method 9030 

Free Liquids using EPA Method 9095 (Paint Filter Liquids Test) 

PCBs using EPA Method 8080 

* - Primary target analytes, list may vary based on results o f  
process knowl edge/previ ous analytical data revi ews. 

** - Secondary target analytes, list may vary based on result o f  
process knowl edge/previous analytical data/vi sua1 inspection 
review and/or analysis of primary target constituents. 
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Physical Characteristics 

The physical c h a r a c t e r b t j c s  of t he  waste phases may d i c t a t e  t h e  type of analyses  
t h a t  may o r  may n o t - b e  conducted and/or impact a decis ion.  In genera l ,  s o l i d  
matrix samples'do not  t y p i c a l l y  r equ i r e  i g n i t a b i l i t y ,  r e a c t i v i t y ,  o r  c o r r o s i v i t y  
analyses;  while, l i q u i d  matr ix  samples do not r equ i r e  Paint  Filter Liquids Test 
ana lys i s .  In add i t ion ,  the nature of the waste phase may d i r e c t l y  or i n d i r e c t l y  
determine i t s  d i s p o s i t i o n .  For example, consider  a drum l o t  which  conta ins  
l i qu id -  phased material overlying a l a y e r  of so l ids / s ludge .  NVO-325 Rev. 1 waste 
acceptance cr i ter ia  are pe r t inen t  t o  dry s o l i d  wastes only ( i . e . ,  no l i q u i d  waste 
will be accepted a t  NTS); however, the l i q u i d  phase r equ i r e s  cha rac t e r i za t ion  t o  
eva lua te  any impacts t o  o r  from the so l id / s ludge  mater ia l  and i t s  appropr ia te  
d i s p o s i t i o n  opt ion.  

.- 

Rad1 onucl i des  

Removal Action 17 Work Plan has i d e n t i f i e d  maximum uranium, thorium, and radium 
concent ra t ions  of 100 pCi/g, 50 pCi/g, o r  5 pCi/g, respec t ive ly ,  f o r  addi t ion  of  
sol i d  waste m a t e r i a l s  t o  the FEMP OU-3 con t ro l l ed  s tockp i l e .  Waste materials 
containing r ad io log ica l  concent ra t ions  i n  excess of these  levels must be managed 
as low-level waste. 

Oraanics. Inorqanics/Metals 

In accordance w i t h  the FEMP Waste Charac te r iza t ion  Plan,  t o t a l  screening 
concent ra t ions  i n  excess of 20 times Toxic i ty  Charac t e r i s t i c  Leachate Procedure 
(TCLP) r egu la to ry  threshold  values as l i s t e d  i n  Ti t le  40 CFR 261 o r  Chapter 3745- 
51 of the Ohio Adminis t ra t ive Code (OAC) may t r i g g e r  addi t iona l  analyses  for TCLP 
e x t r a c t i o n  c o n s t i t u e n t s ,  LDR so lven t s  o r  halogenated organic  compounds, or Target 
Analyte List (TAL) constituents. 

In general  , each v a r i a b l e  can be q u a l i t a t i v e l y  o r  q u a n t i t a t i v e l y  measured through 
process  know1 edge/previous ana ly t i ca l  da ta /v i  sua1 inspect ion reviews and d e t a i  1 ed 
sampl i ng and ana lys i s .  
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Step 4: Specification of the Domain of the Decision 

The containerized waste materials are separated into the following distinct 
populations: Newly Generated Materials (NGM), Newly Identified Materials ( N I M ) ,  
and Legacy Wastes. There are no spatial or temporal population boundaries to be 
considered per se, since containerized waste materials may generated from any 
physical location or during any given time frame at the FEMP. 

Process knowledge, previous analytical data, or visual inspection information may 
be required in cases where there is distinct layering effects of liquid and/or 
solid phases. This information may allow for segregation of waste strata into 
individual sub-populations based on differences in: physical or 
chemical /radiological properties; time, nature, and location of waste generation 
processes; or volume of waste generated. If appl icable or warranted, mu1 ti- 
layered phases segregated by differences in volume may be considered as a single 
sub-population by applying a weighted correction factor to the analytical results 
and calculating the mean and standard deviation of the mean. 

Each population will be subdivided into sub-populations based on the lot code 
sequence (Material Type and Source Code) and their physical characteristics. As 
previously discussed, each waste phase may be further subdivided if distinct 
layer effects are observed. Characterization of containerized materials on a 
sub-population basis should provide more effective controls to ensure that TS 
receives low-level radioactive wastes only. Sub-populations exhibit ng 
contaminant concentrations above the respective RTL will be managed as potent a1 
hazardous waste unless additional characterization refutes this claim. 

. 
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Step  5: Development o f  Logic Statement  

Ana ly t i ca l  d a t a  a r e  submit ted t o  S i t e  Media Sampling f o r  s t a t i s t i c a l  ana lyses  ( i n  
accordance wi th  EPA SW-846) and r e p o r t i n g  t o  assist Waste Characterization i n  the 
RCRA de t e rmina t ion  process .  The s t a t i s t i c a l  r e p o r t  p rovides  tabu1 a t e d  a n a l y t i c a l  
d a t a  used i n  the s ta t is t ical  ana lyses  and the a n a l y t e - s p e c i f i c  TCLP r e g u l a t o r y  
t h r e s h o l d  level ( R T L ) ,  mean, s t anda rd  e r r o r  o f  the mean, conf idence  i n t e r v a l  (80% 
two-sided) ,  and c o e f f i c i e n t  of  va r i ance  (COV) genera ted  by s t a t i s t i c a l  ana lyses .  
For d e c i s i o n s  t h a t  r e q u i r e  comparison w i t h  the a n a l y t e - s p e c i f i c  RTL, only  the 
upper l i m i t  o f  the 80% conf idence  i n t e r v a l  (a  90% one-sided conf idence  interval)  
i s  eva lua ted .  A summary o f  the s t a t i s t i c a l  a n a l y s i s  methodology, i n  accordance 
w i t h  the  FEMP Waste C h a r a c t e r i z a t i o n  Plan, i s  as fol lows:  

The i n f e r e n t i a l  c a l c u l a t i o n s  used t o  form the 90% (one-sided) conf idence  limit 
are based on t h e  assumption t h a t  the populat ion i s  approximately normally 
d i s t r i b u t e d .  Two primary cr i ter ia  for determining whether a popula t ion  i s  
normally d i s t r i b u t e d  based on review o f  a sample set are: 

1) Visual i n spec t ion  o f  the d a t a  ( i . e . ,  a graph o r  p l o t  of the d a t a )  
and/or  

2 )  Mathematical comparison o f  the va lues  f o r  t h e  sample mean (E) and 
the s t anda rd  e r r o r  o f  the mean (sx) t o  produce the COV 

For ASL B d a t a  where the c o n s t i t u e n t  concen t r a t ion  i s  expressed as "less than" 
t h e  d e t e c t i o n  limit ( D L ) ,  a va lue  o f  1/2 the DL is  used , a s  an inpu t  f o r  
s t a t i s t i c a l  t r ea tmen t .  For ASLs C y  D,  and E, es t imated  values ( i .e . ,  expressed 
w i t h  a d a t a  q u a l i f i e r  o f  "J") the repor t ed  va lue  i s  used. However, these d a t a  
are only  cons idered  v a l i d  when the r epor t ed  DL o r  es t imated  va lue  i s  below the 
r e g u l a t o r y  l imit  w i t h  which d a t a  a r e  t o  be compared. This approach minimizes 
e r r o r  i n  d e c i s i o n  making (as opposed t o  using a va lue  o f  z e r o  o r  the ac tua l  DL 
i n  the d e c i s i o n  making). 

Dupl ica te  and s p l i t  sample ana lyses  a r e  an i n t e g r a l  p a r t  o f  SW-846 q u a l i t y  
assurance  pro tocol  and a r e  used t o  measure sampling performance i n  terms of 
p r e c i s i o n  (reproducabi  1 i t y )  and/or  comparabi 1 i t y .  A sample and i t s  dupl i cate or 
s p l i t  a r e  designed t o  be equ iva len t  ( i . e . ,  sampled and analyzed i n  p r e c i s e l y  the 
same manner), t h e r e f o r e  any d i s t i n c t i o n  between a sample and i t s  d u p l i c a t e  or 
s p l i t  i s  a r b i t r a r y .  For purposes o f  s t a t i s t i c a l  t rea tment  o f  d a t a ,  the average 
va lue  o f  the d u p l i c a t e  o r  s p l i t  ana lyses  f o r  each c o n s t i t u e n t  f o r  a given sample 
i s  used for c a l c u l a t i n g  statist ics.  

I f  any g iven  sample result exceeds i t s  r e s p e c t i v e  RTL, then the FEMP will conduct 
an i n s p e c t i o n  o f  the suppor t ing  a n a l y t i c a l  QC d a t a  and a n a l y t i c a l  n o t e s  t o  v e r i f y  
t h a t  the r e p o r t e d  value i s  v a l i d  i n  accordance with FEMP SSOP-1004, "FEMP Data 
Va l ida t ion  Procedure". '  I f  the repor t ed  va lue  i s  not  v a l i d ,  the FEMP w i l l  
document this f i n d i n g ,  treat the result as missing o r  unusable d a t a ,  and resample 
and r eana lyze  i f  warranted.  If  the r epor t ed  va lue  i s  v a l i d ,  then the FEMP may 
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resample and reanalyze the affected waste materials for the given suspect 
analyte(s). 

If the analyte-specific 90% confidence limit exceeds the RTL, then the FEMP will 
conduct an inspection of the analytical data to determine its validity. If the 
data is not valid, then the FEMP may resample and reanalyze the waste materials. 
If the data is valid, then the FEMP will determine the normality of the - data 
distribution. If the COV value is less than 1.25 (i.e., sx 
~ 1 . 2 5 ) ~  the data may be assumed to be approximately normally distributed. If 
this test -indicates that the data are not normally distributed, then the 
following steps are taken in accordance with established guidance at the FEMP: 

/ i i  is 

1) Process knowledge (PK) and the Sampling and Analysis ( S U )  effort 
are revisited to determine if the apparent distribution may be an 
artifact of S&A. Resampling may be necessary if this is deemed to 
be the case. 

2) If the data correlate to an apparent stratification of the sub-waste 
stream and this correlation is substantiated by PK, then the waste 
may be evaluated as a stratified sub-waste stream. 

3) If the data are determined to meet an alternate distribution 
profile, a data transformation and subsequent statistical evaluation 
may be performed (e.g. , log-normal transformation followed by anti- 
l.og transformation of the 90% confidence 1 imit). 

4) If the transformation does not normalize the data, non-parametric 
approaches may be utilized to form the required 90% confidence 
limit. 

5) Alternatively, additional samples may be collected to expand the 
number of data points representing the waste. This additional data 
provides a broader base with which to evaluate assumptions o f  
normal i ty . 

If the normalized data indicate that the analyte-specific 90% confidence limit 
exceeds its respective RTL, then the FEMP will make a qualitative determination 
o f  its leachability. If the analyte has a high potential for leachability, the 
FEMP may submit samples for TCLP extraction and analysis. 

By taking the approach described in the "Prototype Sampling and Analysis Plan for 
Containerized Waste at the FEMP", the FEMP is attempting to satisfy regulatory 
requirements with the most cost- and time-effective strategy. As stated 
previously, PK/previous analytical data/visual inspection reviews will allow for 
the development of a target list of analytes. In addition, the FEMP will use 
total screening methods for organics and inorganics/metals to evaluate if 
additional analyses (TCLP or TAL) are warranted. Additional testing, if 
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warranted, will only be conducted for  suspect analytes ( i . e . ,  exceed respective 
RTL) . 

. 4  

Containerized waste material sampling and analysis i s  required t o  sa t i s fy  the 
following data needs: 

1) Determine the regulatory status of the waste materials ( a t  a 90% 
confidence level)  and ensure compliance with NVO-325 (Rev. 1) 
requirements 

2 )  Determine the appropriate level of health and safety requirements 
fo r  protection of s i t e  workers during waste disposal, treatment, or 
storage 

3) Determine the waste character is t  
treatment, o r  storage option 

4)  Assess risks t o  human health or 
stored a t  the FEMP 

cs t o  evaluate the proper disposal, 

the environment i f  wastes must be 

The intended data users are Waste Characterization and Waste Storage and 
Disposition. Other potential da t a  users are C R U l ,  CRU2,  CRU3, CRU4, and CRU5 for  
t r e a t a b i l i t y  s tudies  and CERCLA RI/FS ac t iv i t i e s ,  and Materials Control and 
Accountabil i t y  (MC&A) f o r  inventory and proper storage of radiologically- 
contaminated and/or RCRA materials. 

~ ~~~~~ 
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Step 6: Establish Constraints on Uncertainty 

An example of a f a l se  positive error  t h a t  would a f fec t  the decision i s  uranium 
interference dur ing  metals analysis using inductively coupled plasma-atomic 
emission spectroscopy (ICPES). Previous experiences have indicated posit ive h i t s  
for certain metal1 i c  constituents, t h a t  were associated with errors i n  counting 
due t o  detection of uranium ac t iv i ty  energies, Other examples of f a l se  positive 
errors include potential cross-contamination of sample equipment and inherent 
va r i ab i l i t i e s  associated with s t a t i s t i c a l  analyses of the data se t .  

An example of a f a l se  negative error  that  would affect  the decision process, 
would be t o  determine t h a t  the waste i s  not RCRA or  hazardous, when i n  r ea l i t y  
they should be. Factors tha t  could lead t o  such an error  i s  the inherent 
var iabi l i ty  associated w i t h  laboratory and s t a t i s t i c a l  analyses, or persons w i t h  
insufficient t ra ining or  experience tha t  may be involved i n  the decision process. 

False negative e r rors  represent a greater impact than fa l se  positive errors .  An 
error (no matter how small or great i n  magnitude) in the decision t o  cal l  the 
waste material non-RCRA, when i n  actuali ty the material i s  RCRA hazardous, could 
resul t  i n  termination of the FEMP’s disposal permit from NTS. T h i s  would resul t  
i n  subjecting NTS t o  scrutiny and pressures from the Nevada Department of 
Environment Protection (NDEP) , the agency assigned t o  regulate NTS disposal 
ac t iv i t i e s .  A t  the FEMP, such an error  would resu l t  in an increased strain of 
provid ing  storage of these materials a t  approved RCRA f a c i l i t i e s ,  and possibly 
extensive f ines  or  penal t i e s  administered by OEPA for  violation of Consent Decree 
requirements and milestones. In terms of environmental protection and human 
health and safety,  increasing magnitude of the error  may resu l t  i n  greater 
potential for  environmental damage or adverse human health effects .  

In terms of a f a l se  positive error ,  the magnitude of the error  would have minimal 
impact on environmental protection or human health and safety. The major 
consequence of cal l ing the waste material RCRA hazardous, when in actual i ty  i t  
i s  non-RCRA, would be the increased s t ra in  of providing storage space a t  an 
approved RCRA f a c i l i t y  a t  the FEMP. Although the FEMP may n o t  be i n  violation 
of Consent Decree requirements, there would be an impact t o  the c red ib i l i t y  of 
the FEMP waste characterization and waste management programs. 

False negative e r rors  in the decision t o  call  material non-RCRA when in actual i ty  
i t  i s  RCRA hazardous and ship such material t o  NTS are never acceotable. In  
terms of pol i t  i cal /soci a1 and economic consequences w i t h  OEPA and 
heal th/ecological risks, such errors may be almost never t o  sometimes acceptable. 
False positive errors  may be sometimes acceptable since they have a l esser  
magnitude of impact than fa l se  negative errors.  However, these errors  should be 
minimized whenever possible. 

I n  order t o  maintain a 90% confidence level i n  the d a t a  generated under the 
prototype sampling and analysis format, the following probabili t ies are 
acceptable: 
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False posit ive rate,  alpha, of 10% or 0.10 (1 - alpha = 90% or 0.90) 
False negative r a t e ,  beta, of 5% or 0.05 (1 - beta = 95% or 0.95) 

The region of indifference for  false positive errors can range from 10% t o  100% 
w i t h  l i t t l e  o r  no impact on the decision. As the fa l se  posit ive r a t e  increases, 
the most conservative approach is  t o  assume t h a t  the errors  are consistent 
throughout the sub-population or  population, and tha t  the material i s  RCRA 
hazardous u n t i l  subsequent data can be presented ( i .e . ,  correction of causes of 
error)  t o  refute the decision. 

The region of indifference for  fa l se  negative errors i s  greater than 10%. 
Basically, i f  the false negative rate exceeds lo%, the most conservative approach 
i s  t o  identify the material as RCRA hazardous until subsequent data can be 
presented t o  refute  the decision. 

In practical  terms, f a l se  negative and fa l se  positive errors  may be minimized by 
sel ec t  i ng a representative portion of data re1 eases for  i nvest igat i on /  eval uat i on 
of waste/QC sample data calculations, analytical procedures, instrument 
h is tor ies ,  e tc .  ( i . e . ,  data validation).  I f  the reported values can be 
considered valid a t  a 90% confidence level or better,  the FEMP can assume t h a t  
the population of d a t a  values are correct. In  addition, the FEMP could u t i l i ze  
s p l i t  sample analyses t o  identify possible data reporting errors .  I f  the s p l i t  
sample resu l t s  are in agreement on a consistent basis, then the FEMP can assume 
t h a t  popu la t ion  data are valid. 

I f  the f a l se  positive o r  fa l se  negative rates  exceed lo%, the FEMP will take the 
most conservative approach of identifying the waste materials as RCRA hazardous 
t o  avoid unintentional shipment of RCRA materials t o  NTS. 
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Step 7: Optimize Design for Obtaining Data 

In general, containerized wastes at the FEMP were previously generated as a 
result of uranium metal production processes, equipment decontamination, sump- 
cleanout , by-product storage, etc. Containerized wastes are currently being 
generated as a result of temporary storage of materials disturbed by CERCLA RI/FS 
studies, removal actions, construction/demol ition activities, and daily FEMP 
operations. 

Contaminants of concern vary across the FEMP site and within each OU as well. 
Contaminants of concern for the OUs are as follows: 

0 
0 OU-2 - radionucl ides, trace metals 
0 

OU-1 - radionuclides, trace metals, asbestos, volatile organics 
OU-3 - radionuclides, trace metals, volatile organics, semi-volatile 
organics, pesticides, PCBs, asbestos, acids, fuel oils, and 
1 ubri cat i ng oi 1 s . 
OU-5 - all contaminants of concern in OUs 1 through 4 

a OU-4 - radionuclides and trace metals 
0 

Contaminant distributions within each sub-population are expected to vary between 
the solid and liquid phases. The difference in the distribution of contaminants 
is primarily related to differences in the waste generation processes. A 
majority of the solid or sludge materials were deposited during uranium metal 
production processes; while, the 1 iquid materials represent stormwater runoff 
collection or sanitary-sewer effluent collection. 

In general, the sampling approach for containerized wastes at the FEMP is 
dependent on the characteristics of the sub-waste stream as determined by 
PK/previous analytical data/visual inspection reviews. Simple random sampling 
methods are used for sub-waste streams which contain single-phased (i .e., either 
solid or 1 iquid) and relatively homogenous waste materials. Stratified random 
sampling methods are used for sub-waste streams that have been segregated into 

. multiple container groups (lots) based upon differences in: the physical 
characteristics (i.e., phase and degree of homogeneity) of the waste materials, 
the origin (time and location) of  waste materials and their generation processes, 
or the distribution and concentration of contaminants. 

Random sample point locations will be generated using computer algorithms 
designed based upon guidance criteria provided in EPA/230-02-89-042, Methods for 
Evaluatinq the Attainment of CleanuD Standards, Vol. I. Soils and Solid Media. 
Sample locations for stratified random sampling can be determined using the 
following methods: 1) select random sample locations as previously described and 
collect a sample from each stratum or media type (i.e. liquid and sludge), or 2) 
calculate random sample 1 ocations for each stratum or media type independently. 
A major assumption of using this methodology is that each stratum or media type 
is evenly dispersed throughout the surface impoundment. 
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Typica l ly ,  the number o f  samples requ i r ed  equa l s  10% of  the number o f  drums i n  
a sub-waste stream. However, f o r  sub-waste s t reams con ta in ing  more than 100 
drums, c o l l e c t i n g  samples for  ana lyses  a t  a rate of  10% may not  be economical ly  
f e a s i b l e  or p r a c t i c a l .  Therefore ,  the  FEMP in t ends  t o  use the 10% method for 
sub-waste streams w i t h  < 100 drums and the cube r o o t  method f o r  sub-waste streams 
w i t h  > 100 drums. Using this approach, the  number of samples r equ i r ed  for waste 
characterization is  as fol lows:  

Number of Min. # of Samples 
Drums f o r  Anal vsi s 
1 t o  20 2 

21 t o  100 
101 t o  1000 

1001 t o  10000 

10% 
10 
22 

Number of Samples 
f o r  ComDl eteness" 

, 3  
12.5% 
13 
28 

* - Tota l  number o f  samples r equ i r ed  t o  maintain 90% completeness using a 
c o n s e r v a t i v e  R-value o f  0.20 (20%). 

For white metal box, Sea/LandR, o r  Top Load c o n t a i n e r  sampling, the proposed 
number o f  samples r e q u i r e d  shall be equal t o  10% of  the c o n t a i n e r s  i n  the sub- 
waste stream, as fo l lows:  

Number o f  
Boxes 

1 
2 t o  20 

21 t o  30 
16 t o  40 
41 t o  50 

over  50 

Min. # o f  Boxes Number o f  Samples 
t o  be SamDled f o r  ComDleteness* 

1 3 
2 5 
3 8 
4 10 
5 13 

10% 25% 

* - Tota l  number of samples requ i r ed  t o  maintain 90% completeness us ing  a 
conse rva t  i ve R-Val ue o f  0.20 (20%). T h i  s number i ncl udes col 1 ecti ng two 
random samples from each white metal box, Sea/LandR, o r  Top Load c o n t a i n e r  
sampl ed.  

For sub-waste s t reams t h a t  have been c h a r a c t e r i z e d  by process  knowledge but  do 
no t  meet one o f  the  c o n d i t i o n s  i n  Sec t ion  1.5 of  this SAP, the number o f  r equ i r ed  
conf i rmatory  samples p e r  sub-waste stream i s  a s  fol lows:  

Number o f  
Con ta ine r s  f o r  Anal vsi s 

1 t o  10 2 
11 t o  100 3 

101 t o  1000 4 
over  1001 5 

Min. # of Samples Number o f  Samples 
f o r  Cowl  e t eness f  

3 
4 
5 
6 

' 
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* - Total number of  samples required t o  maintain 90% completeness using a 
conservative R-value of 0.20 (20%). I f  the containers are white metal, 
Sea/LandR, o r  Top Load boxes, the required number of samples in  this t a b l e  
i s  doubled. 

Parametric analysis ,  o r  EPA SW-846 Equation 8, i s  the preferred method t o  s e l e c t  
the required number of samples required t o  s a t i s f y  the NVO-325 90% confidence 
1 eve1 requirement. However, EPA SW-846 Equation 8 requires previous analyt ical  
data t o  determine the mean and associated standard deviation f o r  the analyte w i t h  
the  most r e s t r i c t i v e  regulatory threshold level. EPA SW-846 Equation 8 may be 
used as a t e r t i a r y  method, i n  s i tua t ions  where the upper limit of a 90% 
confidence level approximates o r  exceeds the regulatory threshold value f o r  a 
given analyte,  t o  determine if  additional sample col lect ion and analysis i s  
warranted. 

Visual inspection, photoionization detection (PID) and alpha and/or beta/gamma 
detection f i e l d  screening analyses a t  ASL A. Laboratory analyses a t  ASL B 
i n i t i a l l y ,  additional data uses may require ASL C or D. 

Representativeness, or the col lect ion of samples t h a t  are  unbiased and exhibi t  
average propert i es of the popul a t  i on sampl ed , i s achieved by segregating the 
waste materi a1 s in to  sub-waste streams. A sub-waste stream i s  generally 
comprised of a group of materials labeled with the same Material Type and Source 
Code. Material Type and Source Code i d e n t i f i e r s  are  provided i n  each PSAP, i n  
Sections A.5 and A.6, respectively.  

Sampl ing accuracy i s  achieved through randomized sampl i ng of  the  waste materi a1 s 
within a given sub-waste stream. Randomized sampling minimizes bias in  the 
sample select ion process by giving each p o r t i o n  of the waste materials an equal 
probabi 1 i t y  of being sampled. 

Sampling precision i s  achieved by increasing the number of samples t o  be 
collected,  increasing the actual volume of the samples, or dividing a population 
into appropriate strata pr ior  t o  sampling. Additional samples may be col lected 
when the  uniformity of the waste i s  n o t  known and when sample col lect ion i s  
d i f f i cu l t .  In general ,  the volume of sample material collected a t  the  FEMP 
exceeds the minimum amount needed fo r  analyt ical  sample preparation and analysis.  
Lastly, when a sub-waste stream i s  suspected or known t o  contain separate 
physical phases ( i . e . ,  so l ids  and l iqu ids) ,  the number of samples required i s  
calculated f o r  each waste phase. During sample col lect ion a c t i v i t i e s ,  a sample 
i s  collected from each waste phase from the randomly selected sample points.  

Method detect ion l i m i t s  fo r  sol id-  and liquid-phased samples, in accordance with 
EPA SW-846, a r e  provided in Table G-1 of the SCQ (Vo l .  11). 

As previously mentioned, additional samples may be collected when appropriate. 
To s a t i s f y  SCQ completeness requirements of 90%, the number of  samples required 
t o  be col lected will  be calculated in accordance with methods described in 
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EPA/230-02-89-042, Feb. 1989, Methods f o r  Evaluat ina the Attainment o f  Cleanu 
Standards .  Vol. I .  S o i l s  and S o l i d  Media. ,The fo l lowing  equat ion  will be used 
t o  de termine  the number of samples t o  s a t i s f y  the SCQ 90% completeness level 
requirement  : ” _ . c  . 

where, 

R = 0.20 (20%), the expected percent o f  missing o r  unusable d a t a  
( i  .e., sample holding times exceeded, improper p re se rva t ion  of 
samples,  sample c o n t a i n e r  breakage du r ing  shipment t o  
1 abora tory  , etc. ) 

An R-value o f  0.20 (20%) was s e l e c t e d  t o  t a k e  the most conse rva t ive  approach for 
minimizat ion o r  e l i m i n a t i o n  o f  the p o t e n t i a l  need f o r  resampling a c t i v i t i e s .  

L a s t l y ,  l a b o r a t o r i e s  con t r ac t ed  t o  provide a n a l y t i c a l  s e r v i c e s  are requi red  t o  
comply w i t h  a l l  p r o v i s i o n s  i n  the SCQ. Therefore ,  d a t a  sets from d i f f e r i n g  
l a b o r a t o r y  f ac i l i t i e s  should be comparable since the same a n a l y t i c a l  method and 
method d e t e c t i o n  limit i s  r equ i r ed .  

Required a n a l y t i c a l  methods a r e  a s  fo l lows:  

AnalYti cal Parameter EPA SW-846 T e s t  Methodls) 

Organ i cs 8010, 8020 
(Gas Chromatography) 

Organics  8270 
(Gas Chromatography/ 
Mass Spectroscopy)  

Inorgani  cs/Metal s 40 CFR 261, App. I11 
(Atomic Absorption 
Spectroscopy)  

Inorganics/Metal  s 6010 
( Induc t ive ly  Coup1 ed P1 asma/ 
Atomic Emission Spectroscopy)  

SW-846 Parts 7.3.3.2 and 7.3.9. 
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RCRA Analyses 
Igni  tab i  1 i t y  
React iv i ty  

Corros i v i  t y  

Toxic i ty  Character ist ic  
LDR Solvents 
LDR Halogenated Org . 
Cyani des 

Sul fides 

Other NVO-325 (Rev. 1) Analyses 
Free Liquids 
PCBs 

1010 
40 CFR 261.23 
Parts 7.3.3.2 and 7.3.4.3 

1110 (SCQ) 
9040 (NVO-325) 

1311 

9020 

335.2/335.3 (SCQ) 
9030 

TCLP (Fool-FOO5) 

9010/9012 (NVO-325) 

9095 
8080 (No SCQ Reference) 
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Physical , chemical , and ous 1 - 5 

ization of containerized waste ials. 

(Ci rcl e the appropri ate sel ect i on. ) 

Waste Characterization/Manaaement 

Air Biological Groundwater Sediment Soi 1 

Waste Waste water Surface water Other (specify) - ................................................................................. 
(Circle the appropriate 

licable Data Use.) 

Site Characterization Risk Assessment 

................................................................................. 
. 1) NVO-325 Rev. 1, "Nevada Test Site Defense Waste Acceptance 

Criteria, Certification, and Transfer Requirements" 
2) Consent Decree with Ohio Environmental Protection Agency 
3) Amended Consent Agreement with USEPA 
4) DOE Order 5820.2AY "Radioactive Waste Management" 

1) Generate and maintain data of sufficient quality to 
identify the regulatory status of and safely manage 
containerized waste materi a1 s. 
2) Determine appropriate waste disposition options, including 
treatment and disposal . ................................................................................. 

The FEMP, formerly FMPC, is a DOE facility 
incinnati, Ohio. The FMPC operated from 1951 

to 1989, by processing uranium ore and feed materials for the production of low- 
enriched uranium metal products. Subsequent to 1989, the site name and mission 
changed towards implementation o f  environmental restoration initiatives to 
address environmental impacts associated with FMPC operational and FEMP 
remediation activities. 
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In 1989, a large, but finite inventory of materials associated with the uranium 
metal production process were retained. In addition, a variety of the FEMP’s 
restoration, facil ity support, and maintenance functions are currently generating 
or will continue to generate waste materials. These wastes require charac- 
terization to ensure safe, compliant, and appropriate management in support of  
environmental restoration and waste management goals at the FEMP and supporting 
programs and facilities. 

the type of equipment to perform the analysis if appropriate. Please 
include a reference to the QAPjP Section.) 

1. pH . -  X 2. Uranium/Thorium X 3. BTX - 
Temperature - Full Radiologic - TPH - 
Speci f i c Conductance - Metals - X Oi 1 /Grease - 
Di ssol ved Oxygen - Cyan i de - 

Si1 ica - 
X 

4. Cations 
Anions 
TOC 
TCLP 
CEC 
COD 

X - 5. VOAfSVOA - X 6. PFLT - X - ABN - LDR - X - Pest i ci des - Flash Point - - X PCB - X F-Listed Solvents X 

Equipment Selection Refer to QAPjP Section 

ASL A QAPjP Section: 

ASL B SW-846 Methodolow. GC/MS. AAS QAPjP Section: ADDendiX G 

ASL C CLP Methodolow QAPjP Section: ADDendix G 

ASL D CLP Methodolow QAPjP Section: ADDendix G 

ASL E QAP j P Sect i on : 
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(Circle the appropriate selection.)  

Biased Composite Environmental Grab Grid 

Intrusive Non-Intrusive Phased Source 

Other (specify): SimDle or s t r a t i f i e d  random samolinq methods 

(List the samples required. Reference the work 
e sampling ac t iv i ty ,  as appropriate.) 

Background samples: PrototvDe SAP for  Containerized Wastes a t  the FEMP 

(Please provide a specif ic  reference t o  the 

Sample Collection Reference: Sections K . 5 . 5 . 4  - K . 5 . 5 . 6 .  and K . 8  of the FEMP SCQ 

(Place an " X "  t o  the r i g h t  of the 

i ng sampl i ng col 1 ect  i on procedures. ) 

................................................................................. 

T r i p  Blanks J- Container Blanks - 
Field Blanks X 
Equipment Rinsate Samples J- 
Preservat i ve B1 anks - 
Other (specify) - 

Dupl icate  Samples X 
Spl i t  Samples 

Performance Eva1 u a t s n  Samples - 

Method B1 ank - 
Matrix Spike - 

Matrix Dupl icate/Repl ica te  (Matrix Spike  - 
Dupl i cates) \ 

Surrogate Spikes - 
Other (specify) J- Per Appendix G of the FEMP SCQ 

................................................................................. 
Please provide any other germane information t h a t  may impact The data 

r gathering of this  par t icular  objective, task or data use. 

As a qual i ty  assurance measure, NVO-325 Rev. 1 requires t h a t  a l l  pc 'onnel 
i nvol ved i n the waste characteri zat  i on , determi nat i on,  c e r t  i f i cat  i i . and 
t ransfer  processes have suf f ic ien t  training to  meet the project obje,. >ives. 
Therefore, the data  qual i ty  and val idi ty  may be great ly  affected by personnel 
designing and implementing the requested scope of work f o r  these projects. 
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Appendix 
D FEMP Miscellaneous Forms 
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5904 FEMP Miscellaneous Forms 

Material Evaluation Form (Part 1) 
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Material Evaluation Form (Part 2 )  
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RCbW REQUFS COR SALCRING & ANALYSlyFlllD ACTIVITIES 
PROIEcf INFORMATION: 

I I 

Request for Sampling and Analysis (Part 1) 

FEMP Containerized Waste Sampling and Analysis Plan, Rev. 2 

000389 

83 



-. - - - +  .._ 4 

FEMR"MB&ellaneous Forms 

I I I I I I I I I I I I I  

I I I I I I I I I I  

I I I I I I I I  

I I I I I I I I  l I I I I I I 1 1 . 1  I I I I 1 - 1 - 1 - 1  

Request for Sampling and Analysis (Part 2) 
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Field Logbook (Part 1) 
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F i e l d  Logbook (Part 2 )  
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S i  tewide Analysis RequestlCustody Record 
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FEVPiMiscellaneous Forms 

Label A 

W: 

label B 

Sample Label 
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FEMP Miscellaneous Forms 5904 

W 
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w 
I 
n z a cn 

!!i 
Custody Seal 
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FEMP”Mkcellaneous Forms 

Example Surveillance Plan/Checkl ist for Field Performance Audit (Page 1) 

90 FEMP Containerized Waste Sampling and Analysis Plan, Rev. 2 

000396, - ! a  ; ‘ . ) * L ’  . .. 



5904 FEMP Miscellaneous Forms 

Example Survei 1 1  ance P1 an/Checkl i s t  for Field Performance Audit (Page 2 )  
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FEMP ml"s"cellaneous Forms 

VR No. 

Page - o f  - 

Date 

VARIANCE REQUEST 

VARIANCE (Include Justification) 

Variance: 

Justification: 

REQUESTED BY: Date: 

APPROVED BY: Date: 
Project Manager 

Quality Assurance 

SCQ Implementation 

APPLICABLE DOCUMENTIS) AND SECTION NUMBERIS) 

Variance Request Form 
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Appendix 
E Glossary 

characterization (EPA 600/R-92/033) : The determination of the physical , chemical , 
radiological , and biological properties of a pure substance, compound, or mixture 
to the extent necessary to support informed decision making. 

Confidence Coefficient (EPA 600/R-92/033) : The probability statement that 
accompanies a confidence interval and is equal to unity minus the associated type 
I error rate (false positive rate). A confidence coefficient of 0.90 implies 
that 90% of the intervals resulting from repeated sampling of a population will 
i ncl ude the unknown (true) popul at i on parameter. 

Confidence Interval (EPA 600/R-92/033) : The numerical interval constructed around 
a point estimate of a population parameter, combined with the probability 
statement (the confidence coefficient) 1 inking the interval to the population's 
true parameter Val ue. 

Disposal (EPA 600/R-92/033) : The systematic and orderly placement, storage, 
distribution, or transformation of wastes. 

Disposal (NVO-325, Rev. 1): The emplacement of low-level wastes or radioactive 
mixed wastes in a manner which is considered permanent in that routine recovery 
is not provided for. 

Facility - RCRA (€PA 40 CFR 260.10): All contiguous land, and structures, other 
appurtenances and improvements on the land used for treating, storing, or 
disposing of hazardous waste. A facility may consist of several treatment, 
storage, or disposal operational units (e.g., one or more landfills, surface 
impoundments, or combinations of them). 

Facility - Waste (EPA 40 CFR 260.10): All contiguous land, and structures, other 
appurtenances and improvements on the land used for treating, storing, or 
disposing of waste. A facility may consist of several treatment, storage, or 
disposal operational units (e.g. , one or more landfills, surface impoundments, 
or combinations of them). 

Hazardous Waste (DOT 49 CFR 171.8): Any material that i s  subject to the Hazardous 
Waste Manifest Requirements of the Eniironmental Protection Agency specified in 
40 CFR Part 262. 
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Glossary . .. 

Hazardous Waste (DOE EH-231-003/0191): A solid waste that must be treated, 
stored, or transported, and disposed of in accordance with applicable 
requirements under Subtitle C of RCRA. 

Low-Level Waste (NVO-325, Rev. 1): All radioactive waste not classified as high- 
level waste, spent nuclear fuel , transuranic waste, uranium mill tailings, mixed 
waste, or lle(2) by-product material as defined in DOE Order 5820.2a. Test 
specimens of fissionable material irradiated for research and development only, 
and not for the production of power or plutonium, may be classified as low-level 
waste, provided the concentrations of transuranics is less than 100 nanocuries 
(nCi /9) 

Mixed Waste (NVO-325, Rev. 1): Waste containing both radioactive and hazardous 
components as defined by the Atomic Energy Act and the RCRA, respectively. Mixed 
waste must meet the Land Disposal Restrictions (LDR) as listed in 40 CFR 268. 

Operable Unit (EPA 40 CFR 300.6) A discrete part of the entire response action 
that decreases a release, threat of release, or pathway of exposure. 

Radioactive Waste (NVO-325 Rev. 1): Solid, liquid, or gaseous material that 
contains radioactive nuclides regulated under the Atomic Energy Act of 1954, as 
amended, and of negligible economic value considering costs o f  recovery. 

Radioactive Waste (DOE 5480.2): Solid or fluid materials of no value containing 
radioactivity; discarded items such as clothing, containers, equipment, rubble, 
residues, or soils contaminated with radioactivity; or soils, rubble, equipment 
or other items containing induced radioactivity such that the levels exceed safe 
limits for unconditional release. 

Solid Waste (NVO-325, Rev. 1): Waste material that is an essentially dry, solid 
form. The waste stream may include well-drained containers or 1 iquids which have 
been entrapped or otherwise solidified so that they will retain their solid form 
without the presence of  free 1 iquids during handling, transportation, storage, 
or disposal. Viscous material is determined to be a solid by testing in 
accordance with American Society for testing Materials Standard D 4359, "Standard 
lest Method for Determining Whether a Material is a Liquid or a Solid." 

Solid Waste (EPA 40 CFR 260.10, 261.2): Garbage, refuse, and other discarded 
solid materials, including solid waste materials resulting from industrial , 
commercial , and agricultural operations, and from community activities, but does 
not include solid or dissolved materials in domestic sewage or other significant 
pollutants in water resources, such as silt, dissolved or suspended solids in 
industrial wastewater effluent, dissolved materials in irrigation return flows, 
or other common water pollutants. It generally does not include mining, 
agricultural , and industrial 'solid wastes; hazardous wastes; sludges; 
construction and demo1 ition wastes; and infectious wastes. 
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Sub-waste Stream: A group of containers that contain similar material based on 
process knowledge and are labeled with the same Material Type and Source Code as 
part of the FEMP’s Lot Marking System Number. 

Uaste Stream (NVO-325 Rev. 1): The categorization o f  waste defined by the ability 
or method o f  characterization and certification. 
matrix; e.g., compactible trash, metal, wood, sludge, filter cakes, glass; and 
(2) by process; e.g. , controlled experiments, decommissioning activities as 
described in DOE Order 5820.2A, Section V .  

Examples are (1) by 
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Appendix 
F List of Supporting Documents 

EM-EXM-91-018 (Rev. l), "Site Media Sampling Extraction Methodology for 
Obtaining Soil Samples from Metal Overpack Containers," Oct. 1991. 

EP-SMS-001 (Rev. 0), "Field Logbook Procedure", Dec. 1993. 

EP-SMS-002 (Rev. 0), "Field Qual ity Control Procedure", Dec. 1993. 

EP-SMS-003 (Rev. 0), "Equipment Decontamination Procedure," Dec. 1993. 

EP-SMS-004 (Rev. 0), "Conduct and Coordination of Field Operations," Dec 1993. 

EPA/230-02-89-042, Methods for Evaluatina the Attainment o f  CleanuD Standards. 

EPA/600/R-92/033, Characterizing Heteroaeneous Wastes: Methods and 

Vol. I. Soils and Solid Media, Feb. 1989. 

Recommendations, Feb. 1993. 

EPA SW-846, Test Methods for Evaluatina Solid Wastes. Volume 11. Field Manual, 
Physical /Chemical Methods. 

FEMP SCQ, fernald Environmental Manaaement Project Sitewide CFRCLA Oualitv 
Assurance Project Plan, Sept. 1992 

FEMP-SOP 20-C-805, "Sampling Drummed Waste for Hazard Identification," 
Apr. 1992. 

FEMP-SSOP-0018, "Processing the S i  tewide Analysis Request/Custody Record for 
Sample Control , " May 1992. 

FEMP-SSOP-1004, "FEMP Data Validation Procedure", Draft, Nov. 1993. 

FEMP Waste characterization Plan (draft version) 

NVO-325 (Rev. l), Nevada Test Site Defense Waste AcceDtance Criteria, 
Certification, and Transfer Reauirements, June 1992. ' 
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Signature Page 

The following individual (s) have reviewed 
presented in this SAP: 

Name (Printed1 Si mature 

and understand the requirements 
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The . fo l lowing  i n d i v i d u a l  ( s )  have reviewed and understand. the  requirements 
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