May 18, 2011

SITE ALARA COMMITTEE (SAC) and ALARA COORDINATOR

SRNS-J6000-2011-00007

COUNCIL (ACC) MEETING MINUTES -5/18/11

The Site ALARA Committee and ALARA Coordinator Council met on May 18, in 735-2B

rm.126, from 11:00 — 12:00 p.m.

Attendees:

Brenda Green Dave Eyler Jim Beck Mike Conaway
Carol Hunter David Wagoner Jim Wilson Mike Patrick
Chuck Radford Ellen Parrish John Gall Russell Abbott
Cindy Head Ford Burgess Kela Johnson Sandra Dubose
Cindy Lunsford Geoff Reynolds Kevin Gallahue Ted Padezanin
Cork Blackshire Gordon Quillin Lynn Anderson Thomas Smith
Darrell Howe Greg Tunno Mark Hogue Trent Edwards

Mark Kokovich Wes Williams

The Quorum was met.

1) Introduction: Gordon Quillin

Gordon Quillin began the meeting by welcoming the attendees. Each member then introduced
themselves. It was established that there were sufficient voting members in attendance for a

Quorum.
1

2) 1st Quarter Performance Indicators: Ellen Parrish

The RPD Scorecard was utilized to provide the Performance Indicators for the 1% Quarter. The
PBIs are located under Facility Specific Metrics. The following charts were reviewed:
e Site Cumulative Exposure vs. Goal
Maximum Individual Cumulative Exposure
M&OQO Internal Exposure
LWO Internal Exposure
M&O Personnel Contamination Events
LWO Personnel Contamination Events
SRS Historical Extremity Exposure

The Site Cumulative dose of 42.186 rem was > 15 % of the Site exposure target of 36.538 rem.
The M&O YTD dose of 16.519 rem was within 10% of their target of 15.525 rem. The LWO
YTD dose of 22.2 rem was > 25 % of their target of 17.573 rem. SRNL was slightly more than
10 % of their target, while WSI-SRS was > 25 % of theirs.



ALARA AGENDA

May 18, 2011

. Introduction

. 1% Quarter Performance Indicators

. +/- 25% Discrepancy

. Success Stories

. ALARA Dollar Per Person-Rem Values

. Discussion

Gordon Quillin (5 minutes)
Ellen Parrish (15 minutes)
Facility Rep (10 minutes)
Ellen Parrish (5 minutes)
Mark Hogue (15 minutes)

All (10 minutes)
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The CYTD maximum whole body dose received in M&O was 203 mrem, 226 mrem in LWO,
192 mrem in SRNL, and 26 mrem in WSI-SRS.

The YTD maximum extremity dose received in M&O was 5.0 rem and 20.024 rem in LWO.
Piercan, USA has provide the ALARA and Safety Commaodity Center with a prototype radiation
reducing glove that will accommodate hands larger than size 9. Shielding effectiveness is being
evaluated by HPS.

There were zero ORPS personnel contamination events in M&O and one in LWO during the 1st
quarter. M&O has had five non-ORPS personnel contamination errors and LWO has had two
FYTD through the 1% Quarter.

There have been zero internal exposures in M&O and LWO.
See the attached charts or access Scorecard to view.

ACTION 1: Train the Facility ALARA Coordinators on how to navigate through the RPD
charts within Scorecard. Responsible Person: Ellen Parrish DUE DATE: July 15, 2011

3) +/- 25% Discrepancies: Facility Representatives

WSI-SRS reported that in the 1% Quarter dose was lower than expected due to construction
activities in K-Area. Personnel were relocated and fewer exercises were conducted. A
reevaluation of the CY2011 goal will be performed after the 2" Quarter dose results.

LWO reported that emergent work in Saltstone was due to activities at Vault 4 when the
leachate and water management piping needed unexpected repairs/replacement. The Leachate
system replacement was approximately 1.1 rem of exposure and the pipe work to complete
repairs of the Water Management plan was approximately 0.650 rem for approximately 1.75
rem of added exposure. The HTF overage is due to emergent work on the jumpers at the 3H
Evaporator, the Tank 12 Slurry Pump and the shared resources of Construction and RPD. The
3H and Tank 12 work was approximately 0.800 rem of exposure. The rest of the exposure was
due to shared resources (Construction 0.600 rem (FTF/Saltstone), RPD 0.400 rem (Saltstone
Overtime)) among the LWO facilities. ;

4) 2010 Success Stories: Ellen Parrish

Four ALARA Success Stories were submitted for 2010 DOE REMS report; two from FTF, one
from DWPF, and one from K-Area. Please see attached stories.

Gordon Quillin has asked his staff to notify the ALARA and Safety Commaodity Center of any
jobs that have good ALARA techniques or ideas and schedule a walk down to capture the
pertinent information on the ALARA Feedback Form. This will enable the center to record the
ALARA techniques and ideas throughout the year and then they will assess the information and



ALARA Success Story
Defense Waste Processing Facility
Savannah River Site

Project Date:
May 15-17, 2010

Report Date:
March 15, 2011

Full Name:
Ronald D. Sykes, Jr.

Project Title:
Repair the Slurry Mix Evaporator Coil Assembly in the Defense Waste Processing
Facility

Site:
Savannah River Site

Phone:
803-208-7800

E-mail:
ronald.sykes@srs.gov

Mission Statement:
Inspect, perform repairs, and hydrotest the Slurry Mix Evaporator Coil Assembly

Project Description:

The Slurry Mix Evaporator Coil Assembly was inspected and several areas were found
that needed repairs due to normal wear and tear. Weld overlays were performed on the
pipe thinning areas, pipe support areas, as well as holes in the piping.

Radiological Concerns:

In the Defense Waste Processing Facility (DWPF), the Slurry Mix Evaporator (SME) is
used to combine radioactive waste (sludge), which is received from the Sludge Receipt
and Adjustment Tank (SRAT), with glass frit. The SME concentrates the resultant slurry
mixture to the proper solids content for feeding the melter. Therefore, the SME Coil is
heavily contaminated with highly radioactive sludge. The workers are required to access
the interior as well as the exterior of the coil assembly to perform the repairs. External
dose to the worker (extremity, shallow and deep) is the primary radiological concern;
airborne radioactivity and radioactive contamination control are of concern as well.





Total collective dose for the project
e Pre-job collective dose estimate: 3.61 person-rem
e Actual collective dose measured: 0.321 person-rem

Effect on dose rates, airborne and/or surface contamination:

Unshielded dose rates: Shielded dose rates:
>200 rem/hr Extremity 0.8 rem/hr Extremity
15 rem/hr Skin 0.3 rem/hr Skin

0.2 rem/hr Whole Body 0.1 rem/hr Whole Body

Information on how the process implemented ALARA techniques in an innovative
or unique manner:

Rubber material and lead blankets were installed to reduce the shallow and penetrating
dose rates. Plastic coverings were used for contamination control. Electronic Personnel
Dosimeters and the Teletrak Teledosimetry System were used for real-time monitoring of
personnel dose.

Project staff involved:
Radiological Protection, Maintenance, Materials NDE, Engineering, and Operations
personnel were involved in planning and execution.

Approximate cost of the ALARA effort:

There was essentially no additional cost for the shielding materials: the lead is maintained
in a storage area for re-use; the rubber, plastic, EPDs and Teletrak system are also on
hand in the facility.

The SME coil was previously repaired (in 2004) and the actual dose received was 0.696
person-rem. The actual collective dose received in 2010 was 0.321 person-rem, which is
a savings of 0.375 person-rem.

Impact on work processes, in person-hours if possible (may be positive or negative):
There was no negative impact on work processes, the shielding and plastic covering
placement took less than one person-hour.

Point-of-contact for follow-up by interested professionals:

e Name: Ron Sykes
e Phone: 803-208-7800
e Email: ronald.sykes@srs.gov

No figures and/or photos of the project are available.





Project Date February 2008 thru July 2010

Report Date February 24, 2011

Full Name Kela R. Johnson

Project Title Installation of Californium Shuffler
Site Savannah River Site — K Area Complex
Phone (803) 557-3267

Email kela.johnson@srs.gov

Mission Statement
The K Area Complex mission includes the receipt and safe storage of Special Nuclear
Material from other DOE sites.

Project Description

The K Area Complex mission includes the receipt and safe storage of Special Nuclear
Material from other DOE sites. On February 12, 2008, SRS initiated a project to install a
Californium Shuffler in K-area. The Shuffler is so named because the radioactive
californium source used in the measurement is “shuffled” between a shielded “Home”
location and a counting chamber, allowing for a passive and active neutron counting of
fissionable material. It is particularly useful in measuring uranium inside a shielded
shipping container (active neutron counting) and the counting chamber is large enough to
permit drum sized shipping containers of SNM to be placed into it for measurement.
These features eliminate the need to unpack the drums and handle the inner cans or
containers, thus increasing efficiency and minimizing exposure to the material handlers.
The device, built by Canberra, will enhance the existing measurement capabilities of
special nuclear material (SNM) in the facility. Verification measurements of SNM
currently stored in the facility are to be completed upon receipt of the material to meet
Safeguards and Security requirements for Material Control and Accountability.

A suitable location was identified for the Shuffler installation within an existing Material
Access Area (MAA). During design reviews several revisions were made based on
ALARA concerns. For instance, it was recognized that there were uncertainties about the
size of the cask in which the source would be shipped. Due to this uncertainty, the design
was revised to include an oversized door for the shuffler room to ensure that the shipping
cask could be placed adjacent to the shuffler. This was critical in order to minimize the
time needed to load the source into the shuffler. Monte Carlo modeling was used to
estimate the dose rates from the shuffler. The model results indicated that the dose rates
on the back side of the shuffler might approach 100 mrem/hr when the source was in the
shielded storage location within the shuffler. The design was revised to include walls
which prevent workers from entering the area behind the shuffler.

When physical work began, the location required considerable dismantling and removal
work. The building’s concrete water seal was opened by removing 90 tons of concrete.
Then new concrete walls were poured and electrical, mechanical, heating and air
conditioning, fire protection, security and communication lines were installed to make the
room suitable for operations. All of these work activities were performed with no
injuries or incidents.





After the Shuffler was assembled by construction personnel, start-up and testing began.
Four Californium 252 sources were procured for these activities. The largest source was
a 617.3 ug Cf-252 source with a dose rate of 13.5 rem/hr @ 30 cms. and approximately
50,000 rem/hr (13.8 rem/second) on contact with the source capsule. At this contact dose
rate, a worker could exceed the regulatory limit for the skin in less than 4 seconds.

This source provides neutrons to interact with uranium creating prompt and delayed
neutrons for counting. A dedicated team consisting of Radiation Protection and
Operations personnel worked on ALARA techniques for removing the source from a
large 2 ton cask and installing it into the Shuffler as quickly and as safely as possible.
The cask provided shielding for the source until the workers were ready to install it. A
long handled rod and tube assembly provided a safe, effective way to handle the source at
a distance. Individual activities were choreographed and multiple dry-runs were
performed by the team to ensure that the dose from installing the source would be kept
As Low As Reasonably Achievable (ALARA). A procedure and RWP were drafted and
approved and an ALARA Review and Facility Radiological Assessment Team (FRAT)
review were performed and approved.

In July of 2010, the source was installed in the shuffler with a total radiation dose of only
12 mrem for the team.

Extensive planning, safely performing facility modifications and testing, and a dedicated
team of personnel ensured that the Shuffler was installed on time, under budget and with
minimal radiation exposure. The Shuffler joins a suite of other measuring devices
currently in use at the facility, further establishing the K Area Complex as the premier
handling and storage facility for our nation’s surplus SNM.

Radiological Concerns
Maintaining radiation exposure As Low As Reasonable Achievable (ALARA) while
removing 13.5 rem/hr. Cf-252 source from cask and installing into the Shuffler.

Total collective dose for the project
Pre-job collective dose estimate 120 mrem
Actual collective dose measured 12 mrem

Effect on dose rates, airborne and/or surface contamination

The enlargement of the door so that the shipping cask could be moved closer to the
Shuffler and the use of the long handled tool reduced the dose from 13.5 rem/hr to 750
mrem/hr. The workers received a total of 12 mrem for the job instead of 225 mrem.

Information on how the process implemented ALARA techniques in an innovative
or unique manner

The use of the 6 foot extended tool allowed a significant reduction in dose to the worker
and moving the cask closer reduced the time spent moving the source to the shuffler.





Project staff involved
Ron Bryant, Sam Cooper, Lee Richardson, Eddie Pruett, Rick Warren, Kela Johnson,
Thomas Baldwin, Thomas Grim

Approximate cost of the ALARA effort
The enlargement of the door was included in the overall cost of the project.

Impact on work processes, in person-hours if possible

The enlargement of the door reduced the time spent on the job from 2 minutes to 1
minute.

Picture

Point of Contact for follow-up by interested professionals
Name: Kela R. Johnson — K-Area Complex ALARA Coordinator
Phone (803) 557-3267





Project Date: March 14, 2011

Report Date: March 31, 2011

Full Name: Cindy Head

Project Title: Tank 4 Submersible Transfer Pump (STP) Replacement

Site:

Phone:

Email:

Savannah River Site
(803) 952-3586

cindy.head@srs.gov

Mission Statement: Replace the failed Tank 4 STP, to re-establish the method for removing the
waste for tank closure.

Project Description:

Tank 4 is one of the Tanks within F Tank Farm, currently in the tank closure phase. The STP is
the primary waste removal pump. During the process of removing the waste the STP failed and
had to be replaced. A plan was developed and approved to replace the pump.

Planning

Mockups were performed to develop techniques and tools to reduce time over the open
riser, during removal of the Pump (e.g., the pump was removed in two sections to fit into
the disposal container).

Multiple planning meetings and reviews (Pre-Job ALARA Review) were held.

Engineering Controls

Certified Hut was installed (including a removable roof).

Tank Ventilation as the primary unit and hut as a secondary (if needed).
Applied SC-200 to the exterior of the pump and rinsed to remove the residue.
Carbon Steel Plate with port openings to reach the STP connections.

Sleever w/ flush ring for external flush (w/sleeving installed).

Sleeving deployed as the STP was removed.

Summary

The replacement of the STP was successful. Several time outs (e.g., tear in the sleeving,
pump flanges wouldn’t align during installation of the new STP) were taken to determine
the pathforward and approvals were granted to restart.

No Spread of contamination outside of the containment boundary was detected.

The pump aligned correctly and operation of pump was started.





Radiological Concerns:

Hazards
» Radiation exposure
1) Dose Rate working over the open hole.
2) Dose Rate of the STP during removal.

»  Spread of contamination
1) Open riser ( access the STP)
2) Breaching the containment sleeve (During removal of the STP)
3) Spread of contamination (outside the riser)

Total collective dose for the project:
Pre-Job collective dose estimate: 840 mRem

Actual collective dose measured: 340 mRem

Effect on dose rates, airborne and /or surface contamination: A sleever was used to
flush the exterior of the STP to reduce the risk of the spread of contamination during the
sleeving process.SC-200 (e.g., decontamination agent) was applied to remove waste and
then removed with flush water to reduce the amount of contamination on the STP. Split
plates were installed during critical steps to reduce the dose rates during specific
activities over the open riser (e.g., during the cutting activities on the STP) to reduce dose
rates.

Information on how the process implemented ALARA techniques in an innovative
unique manner: A sleever was used to have a hands off approach in sleeving the bottom
section of the STPand reduce the dose received during the sleeving activities. The STP
was cut into two section to fit in the disposal container. The split plates reduced the dose
rates over the open hole.

Project Staff involved:

Approximate cost of the ALARA effect: The cost for Installation of the shielding (including the
material was $148,000. The amount of dose saved was .500 Rem.





Impact on work processes, in person-hours if possible (may be positive or negative): This
project was required for Tank Closure and did not have an effect on the process.

Attach figures and/or photos of the project (maximum of six files, max combined= 10mb):

Submersible Transfer Pump

Carbon Steel Shielding Plate

Point of Contact for follow up by interested professionals:
Name: Charles Cothran

Phone: (803) 952-2098

Email: charles.cothran@srs.gov
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Project Date: March 14, 2011
Report Date: March 31, 2011
Full Name: Cindy Head

Project Title: F Tank Farm Tank 6 Sludge Heel Removal

Site: Savannah River Site
Phone: (803) 952-3586
Email: cindy.head@srs.gov

Mission Statement: 7ank 6 Heel Removal for Tank Closure

Project description:

During the Tank 6 Closure process, several heel removal evolutions using mechanical agitation
provided by submersible mixer pumps (SMP) and chemical cleaning rinses using agueous
solutions of oxalic acid have been completed. The remaining solids heel volume (approximately
3,500 gallons) reside on the tank bottom, in an area congested with cooling pipes, beyond the
reach of the agitating mixer pumps. The heel particles are predominately oxides of iron 11l
(hematite and maghemite), hydrates of nickel oxalate, and hydroxides of iron (goethite).To
remove the remaining heel, the Tank 6F Phase Il Mechanical Sludge Removal (MSR) process
was developed and approved. The MSR was constructed of three (3) SMP’s agitating the contents
in Tank 6, while simultaneously pumping the suspended sludge into Tank 7. The contents in Tank
7 remain unmixed and serve as a settling basin. To transfer the contents from Tank 7 to Tank 6
for recalculating during the heel removal process, a temporary waste transfer line and pump
(installed in Tank 7) was installed. The above transfer line was routed from Tank 7 to Tank 6.

This heel removal process provided the greatest mixing and transfer turnover without adding any
additional volume to the high level waste storage tanks. Reference (SRR-CES-2010-0031 Rev.0)
for the Operations Plan and Description.

. Access Control

1) Administrative controls minimizing the number of entry points into the Radiological
Buffer Area (RBA) were used, to allow for personnel qualification checks and access
control.

2) The RBA entry/exit points required personnel to exit through personnel monitoring
stations.

3) The shielding reduced the impact for High Radiation Areas.

4) Personnel were not allowed to routinely enter the HIHTL area.





SRR

_ Savannah River Site, Aiken, SC 29808

»  Contamination Control
1) The tank ventilation system was adequate to support the waste removal and recycling
activities.
2) Operator rounds scheduled to check the ventilation system HEPA filter DP.
3) Low Volume air sampling monitors were installed and scheduled checks/changing of
filter papers were required.
4) Camera mounted in riser to view jacket to determine if core line had a leak.

»  Controls to limit entries into the area

1) Operations identified sixty-four different surveillances/entries to be performed at the
time of the transfer. Six entries were reduced by the use of cameras. Six surveillances
must be performed daily during the transfer. Three were done with one entry. Forty-
nine of the sixty-four entries were performed when the transfers were shutdown

2) Maintenance identified 18 Preventative Maintenance (PM) to be performed during
the time of the transfer. Twelve of the PM’s were moved and was performed after the
transfer was shutdown and were not delinquent.

3) RadCon had thirty-eight surveys to be performed during the time of the transfer and
were pushed out until the transfer was shutdown.

Planning

e Tank 6F Phase Il Mechanical Sludge Removal (MSR)
» Radiological Design Summary Report

Engineering Controls

* Huts were installed on each Tank for installation and removal of the transfer line.

» Tank Ventilation for each tank was in operation, during the transfer.

e The Transfer line consisted of a Hose-In-Hose (Core routed through a jacket line).

» The leak detection had a camera in the tank to view the open end of the jacket.

» Lead Blankets (Installed on the above ground transfer line per HPT dose rate estimates)

Radiological Concerns:

Hazards
» Radiation exposure

1) The transfer line was constructed of a hose in a hose (e.g., core and jacket).

2) Layers of Lead Blankets with bracing to support the weight of the transfer line and
blankets.

3) Fence installed around the HIHTL and posted as a HRA

4) EPD’s mounted along the transfer line and monitored with the View Point to monitor
dose rates along the transfer line.

5) FTF utilized the Site Approved Radiation Monitoring system (ARMS).






SRR

Savannah River Site, Aiken, SC 29808

Total Collective dose for the project:
Pre-Job collective dose estimates: 3.650 Rem

Actual collective dose measured: .557 Rem

Effects on dose rates, airborne and /or surface contamination:_Lowered the amount of dose
received (compare with the HPT estimates) during the time the operator rounds and maintenance
activities were being performed to complete the transfers.

Information on how the process implemented ALARA techniques in an innovative or
unique manner: During the planning process dose rate estimates were calculated and based on
the estimated dose rates during the transfer. A design was approved to install the frame to hold
the amount of Lead Blankets required per the HTP dose rate estimates. The design included the
arrangement of the Lead Blankets around the above ground transfer line. The Radiological
Monitoring Plan was included to provide monitoring instructions during the transfer. (See
Planning Section for reference documents.).

Project Staff involved: F Tank Farm (SRR Construction, Rad Con Line Management and HTP).

Approximated cost of the ALARA effect: The cost for Installation of the shielding (including
the material was $368,000. The amount of dose saved was 3.093 Rem.

Impact on work processes, in person-hours if possible (may be positive or negative): N/A

Attach figures and /or photos of the project (maximum of six, max combined size=10 mb)
(File types: ASCII, text, word, Excel, PDF, grf, jpeg, tiff, eps, visio, zip)
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Hose in Hose Transfer Line

Tank 7 Hut with Transfer Line routed into Riser
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Transfer Line Radiological Boundaries
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Point of Contact for follow-up by interested professionals:

Name:
Phone:
Email:

Charles Cothran

(803) 952-2098
charles.cothran@srs.gov
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LWO ALARA GOAL ANALYSIS

Quarter 4

87.74 Rem ALARA Goal
(Under 0.368 Rem)

mEammmRRREEERRR 87.38 Rem Estimate Adjusted

Quarter 3

56.32 Rem ALARA Goal
(Under 0.368 Rem)

NEmERRRREEERRR 5597 Rem Estimate Adjusted

Quarter 2

ssmmsmmmmnnnnn 42302 Estimated Exposure
(Over .532 Rem)

Q ¢ 1 41.70 Rem ALARA Goal
uarter

21.72 Rem Actual
(Over 3.744 Rem)

17.97 Rem ALARA Goal

Quarter 1 Quarter 2 Quarter 3 Quarter 4
Overage due to emergent work: Overage reduced due to elimination | Estimated Reduction due to We estimate that we will be at or
of: elimination of: under the goal by the end of
e Tk 26 Feed Pump and Eductor Quarter 4.
repairs e Tk 42 Slurry Pump e Pump Pit 1 Cleanout and Dip
e 3H Evaporator Jumper regasket replacement/repairs Tube Replacement
and Tank 12 Slurry Plump e Tk 40 TTJ repairs
removal e Tk 30 BFV repairs

 DWPF Processing equipment
repairs & CDMC housekeeping

e Saltstone Leachate System
repairs and Vault 4 Management
modifications
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Site Cumulative Exposure vs. Goal (YTD)
RadCon Facility Specific
Through March 31, 2011

WSIYTD

SRNLYTD

LwiO YTD

M&D YTD

Site YTD ]
0 10 20 30 40 50
Dose (rem)
Title Mar-11
~ WSIYTDTarget 0.375
WSI YTD Dose 0.078
WSI Percent 79.2%
Score: WSI Percent
~ SRNLYTDTarget 3.065
SRNL YTD Dose 3.389
SRNL Percent 10.57%
Score: SRNL Percent
- M&OYTDTarget 15.525
MO YTD Dose 16.534
M&O Percent 6.5%
Score: M&O Percent
- LWOYTDTarget 17.573
LWO YTD Dose 22.38
LWO Percent 27.35%
Score: LWO Percent
~ SiteYTDTarget 36.538
Site YTD Dose 42.381
Site Percent 15.99%

Score:Sie Percent

The YTD Target or YTD Dose is calculated by adding each quarter's estimated target or dose for that quarter to the previous quarter(s). All companies/projects/facilities should be within + 25% of their target (goal). Any that are not will have to
provide an explanation to the Site ALARA Committee (SAC).

The table below indicates the total Base Operations plus Special Work Operations for the entire Site. See the 2010 TYD data and the 2011 data. Information is updated quarterly.





Il Maximum Dose YTD

B AcL
Maximum Individual Cumulative Exposure (YTD)= M&imum Dose QTR
RadCon Facility Specific

Through March 31, 2011
M&D—
L‘J-JD—
SRML A{IL_
WSl
0 0.2 0.4 06
Dose (rem)
Title Mar-11
M&O ACL 0.5
M&O Maximum Dose YTD 0.203
M&O Maximum Dose QTR 0.203
LWO ACL 0.5
LWO Maximum Dose YTD 0.226
LWO Maximum Dose QTR 0.226
SRNL ACL 0.5
SRNL Maximum Dose YTD 0.192
SRNL Maximum Dose QTR 0.192
WSI ACL 0.5
WSI Maximum Dose YTD 0.026

WSI Maximum Dose QTR 0.026






This chart reflects the maximum individual dose YTD and for the quarter for M&O, LWO, SRNL, and WSI. The ACL 's reflected on the chart are established for the maximum
YTD individual dose.

SUMMARY: 2010 Data

Maximum Individual (rem):
4th Quarter Actual: M&O: 0.289 rem
LWO: 0.232 rem

CY Actual: M&O 0.501 rem
LWO 0.524 rem
CY Goal: <0.5rem ACL*

*Note: The ACL was increased to 0.8 rem in Saltstone and to 0.6 rem in SWM for select radiological workers.
NOTE: A LWO Construction Pipefitter with an ACL of 0.8 rem in support of Saltstone moved to M&O HCA. The ACL for the Pipefitter will be reduced to 0.5 rem.

SUMMARY: 2011 Data

Maximum Individual (rem):

1st Quarter Actual:  M&O: 0.203 rem
LWO: 0.226 rem

CY Actual: M&O 0.203 rem
LWO 0.226 rem

CY Goal: <0.5rem ACL






M&O Internal Exposure
Through March 31, 2011

[ Cases > 100 mrem

[ Cases > 500 mrem

Mar-11—
Dec-10—
Sep-10—
Jun-10—
Mar-10—
Dec-09—
Sep-09 —
Jun-09—
Mar-03—
Dec-08 —
Sep-08 —
Jun-08—

0 1 2 3

Title Jun-08 Sep-08 Dec-08 Mar-09 Jun-09 Sep-09 Dec-09 Mar-10 Jun-10
Cases > 100 mrem 0 0 0 0 0 0 0 0 0
Cases > 500 mrem 0 0 0 0 0 0 0 0 0

Sep-10

Dec-10
0
0

5

Mar-11 |

0
0

This chart reflects the Internal Exposure for M&O. This data includes SRNL and WSI.

2010 Data:

> 100 mrem CED
Quarter Actual: 0
CY Actual: 0

>500 mrem CED
Quarter Actual: 0
CY Actual: 0

Historical Data:

<100 mrem CED: 1/2010 SRNL: 33 mrem CED

>100 mrem CED: 7/2007 FCA: 241 mrem CED

>500 mrem CED: 11/2005 SWM: 1090 mrem CED and 4/2006 F/H Lab puncture wound: 675 mrem CED

Note: A puncture wound to the hand occurred on June 14, 2010 in FCA TRU Drum Remediation. An initial dose estimate is pending.

* Dose identified in the 1st quarter 2008 and assigned to 3rd quarter 2007.





[ Cases = 100 mrem

[ Cases > 500 mrem

Mar-11—
Dec-10—
Sep-10—
Jun-10—
Mar-10—
Dec-05—
Sep-05 —
Jun-05—
Mar-03—
Dec-08—
Sep-08 —
Jun-08—

LWO Internal Exposure

Through March 31, 2011

Title Jun-08 Sep-08
Cases > 100 mrem 0 0
Cases > 500 mrem 0 0

1

Dec-08
0
0

Mar-09
0
0

2

Jun-09
0
0

Sep-09
0
0

Dec-09
0
0

Mar-10
0
0

Jun-10
0
0

4

Sep-10
0
0

Dec-10
0
0

5

Mar-11 |

0
0

This chart reflects the Internal Exposure for LWO.

2010 Data:

> 100 mrem CED
Quarter Actual: 0
CY Actual: 0

>500 mrem CED
Quarter Actual: 0
CY Actual: 0

Historical Data:

<100 mrem CED: 1/2003 FTF 34 mrem CED
>100 mrem CED: 6/2001 HTF 141 mrem CED
>500 mrem CED: None since 2000





M&O Personnel Contamination Events
[ Skin [ Personal Effects (Skin and Personal Effects)
RadCon Facility Specific

Through March 31, 2011

Mar-11—

Decto ]

Sep-10—

Jun-10—

Mar-10

Dec-09

i E—

Jun-09—

T T T T 1
0 2 4 6 8
Title Jun-09 Sep-09 Dec-09 Mar-10 Jun-10 Sep-10 Dec-10 Mar-11
Skin 0 0 0 1 0 0 1 0
Personal Effects 0 1 2 1 0 0 0 0

This chart reflects the ORPS Personnel Contamination Events/200,000 RWP Man-hrs with a goal of <3 combined skin + personnel effects for the Fiscal Year.

2010 Data

1st Quarter Events: 1 Skin (1/25 SRNL) and 1 PE (1/18 F/H Lab)
2nd Quarter Events: None

3rd Quarter Events: None

4th Quarter Events: 1 Skin (10/29 HCA)

2011 Data

1st Quarter Events: None
2nd Quarter Events:

3rd Quarter Events:

4th Quarter Events:

Non-ORPS Data: See details info
FY2009 (Oct 08 -Sept 09) 9 errors

FY2010 (Oct 09 - Sept 10) 8 errors
FY2011 (Oct 10 - Sept 11) 5 errors





LWO Personnel Contamination Events

[ Skin [ Personal Effects (Skin and Personal Effects)

RadCon Facility Specific
Through March 31, 2011

S —
Dec-10—
Sep-10—
Jun-10—
Mar-10—
Dec-09—
Sep-09 —
Jun-09—
T T T T 1
0 2 4 B 8 10
Title Jun-09 Sep-09 Dec-09 Mar-10 Jun-10 Sep-10 Dec-10 Mar-11 ‘
Skin 0 0 0 0 0 0 0 0 |
Personal Effects 0 0 0 0 0 0 0 1 |

This chart reflects the ORPS Personnel Contamination Events/70,000 RWP Man-hrs with a goal of <1 combined skin + personnel effects for the Fiscal Year.

2010 Data:

1st Quarter Events: None
2nd Quarter Events: None
3rd Quarter Events: None
4th Quarter Events: None

2011 Data:

1st Quarter Events: 1 PE (3/18/11 DWPF)
2nd Quarter Events:

3rd Quarter Events:

4th Quarter Events:

Non-ORPS Data: See details info
FY2009 (Oct 08 -Sept 09) 5 errors

FY2010 (Oct 09 - Sept 10) 7 errors
FY2011 (Oct 10 - Sept 11) 3 errors: 10/4/10 DWPF 1 PE, [1 PE (2/6/11 HTF) included in Area Contam. event], [4 cases PE, one w/skin ( 4/19/11 FTF) included in Area Contam. event]





Il SRS Maximum Extremity Dose

E M&D Maximum Extremity Dose
[ L' Maximum Extremity Dose

SRS Historical Extremity Exposure
RadCon Facility Specific
Through May 31, 2011

0
Title CY06
SRS Maximum Extremity 17.069
Dose

LWO Maximum Extremity
Dose 17.069

5 10 15 20
Dose (rem)
CYov CY08 CY09 CY10
13.142 13.132 16.535 17.171
13.142 13.132 3.91 5.577
9.207 9.456 16.535 17.171

25

Cy1l1
20.024

20.024

This chart reflects the total annual historical extremity dose for SRS and then it breaks it down for the total for M&O (235F, FBL, FCA, F/H Lab, HCA, HBL, SDD, SGP, INF,
SWM, K, L, SRNL, and Tritim) and LWO (299H, ETP, HTF, FTF, DWPF, Saltstone).

SUMMARY
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select jobs to be written up as an ALARA Success Story at the end of the calendar year. If you
know of a job that you think is worthy of a future success story contact your facility ALARA
Coordinator. Contacts to perform the walk down at the ALARA and Safety Commodity Center
are Ellen Parrish at 8-1027, Robbie Bates at 8-3601, or Jim Davis at 8-1198.

5) ALARA Dollar Per-Person-rem Values: Mark Hogue (SME)

Mark Hogue spoke to the Site ALARA Committee about the ALARA dollar per person-rem
values. A question was raised regarding whether the $/person rem was an annual estimate or
what was the duration basis. The SME responded that it was based on the effect on the project
or campaign which could be of a known duration or for the life of the affected system or
component. The committee approved the change from $6600 per person-rem to $8500 per
person-rem. See attached documents. ; ;

ACTION 2: Implement and revise existing documents and/or procedures with the ALARA
dollar per person-rem value of $8500 across the Site and submit changes to the various Site
manual/procedures to the SPPC as needed. Responsible Person(s): Ellen Parrish and Mark
Hogue DUE DATE: July 30, 2011

6) Discussion: All members
Jim Wilson stated that he had several jobs that the ALARA and Safety Commodity Center could

walk down for potential Success Stories, to include closure tank sampling in FTF and the Tank
13 slurry pump job.
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Statement of Problem

The cost of the radiation detriment is an essential requirement of optimizing radiation
protection. This value is needed for design and operational decisions. Optimization is
mandated by 10CFR835.

The cost of radiation detriment in Revision 0 of this calculation assumed that the cost was a
function with an exponential component, such that the justified expenditure for radiation
protection measures increased dramatically with increasing collective radiation dose.
Revision 1 examines the basis for the exponential component and finds 1) that the
exponential function was only meant to be applicable to individual, not collective doses and
2) that a simpler, constant value approach would be both better justified and better matched
to existing site practice.

Analytical Method

The source documents are reviewed for guidance on the cost of radiation detriment
computation. The previously-identified values are used, but updated for inflation based on
the consumer price index. The previously-used function is examined for consistency. Then, a
consistent approach is identified.

Computer Codes Used

The computer codes used in this calculation consist of the following codes: None
All computer files for this calculation are currently located on office computer V0043263,
D:\jobs\mgh116_ALARA_detriment.

Inputs and Assumptions

1. The historical practice at the Savannah River Site in applying a cost of radiation
detriment was evaluated by review of the Radiological Design Standard (Reference
2), the Site ALARA manual (Reference 3) and discussion with personnel involved in
both radiological design and operational ALARA efforts.

2. The original values for the objective and subjective health detriment values were
both $2,000, based on Reference 10. However, the relevant baseline for the total cost
of radiation detriment is based on $6,640, which was the target value for 1 Rem
individual exposure.

Discussion of Current Practice

In recent years, SRS has consistently used a cost of radiation detriment of $6,600 per person-
rem avoided (a round-off of the $6,640 value cited above). However, revision 0 of this
document actually provided a range of values depending on the collective dose avoided.
Revision 0 of the Radiological Design Standard (Reference 2) called for a value of $3,600 per
person-rem avoided or $6,600 per person-rem avoided, depending on whether a dose limit
of 0.5 rem per year or 1 rem per year was applied, respectively. Revision 0 of this calculation
also identified a value of $22,000 per person-rem avoided when the DOE Administrative
Limit of 2 rem per year was in force. The ALARA Manual, (Reference 3) faithfully
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reproduced the table from values from this calculation, but cost-benefit decisions have been
based on $6,600 per person-rem avoided.

Review of Basis and Implications of the Exponential Function

A review of the basis for the equation from Revision 0 of this calculation shows that the
original intent (Reference 12) was to valuate individual doses at higher values as the
individual dose increased. However, this equation was subsequently used as a basis for
collective dose (References 9, 11).

Old Equation
The previously used cost of radiation detriment equation was:

Y =a+p+e?P

Where Y=cost of radiation detriment

o = objective cost of radiation detriment = $2,000
B = subjective cost of radiation detriment = $2,000
D=Collective Dose

Equation 1: Old Equation

A table was provided but, it had a range up to only 1.5 person-rem, with a justified cost of
$12,099. To extend the table to the SRS radiation dose for 2010, 147.618 person-rem, would
be $1.71E+80, essentially a nonsensical number. Application of the equation provides a
justified cost that exceeds the US Gross Domestic Product ($1.48E+13) (Reference 8) at
18.95 person-rem.

New Equation

Authoritative references on ALARA optimization (References 1 and 5) provide simple sums
for cost of radiation detriment. This cost includes an “objective cost” which is related to the
risk of health effects and a subjective component based on socioeconomic factors,
perceptions of risk, etc. There is no indication that the derived cost is anything but a single
constant factor to be applied to the optimization scenario. Examples are provided in the
cited references that show this factor applied. This cost of radiation detriment is summed as
follows (References 1, 5, and 6):

Y =(a+pB)*D

where Y=cost of radiation detriment

o = objective cost of radiation detriment = $2,000 in October 2001 Dollars
B = subjective cost of radiation detriment = $4,640 in October 2001 Dollars
D=Collective Dose

Equation 2: New Equation

This equation for cost of radiation detriment is the guidance for this revision of the
calculation.
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Adjustment of Dollar Values for Inflation

The original uncorrected value of § per person-rem avoided is derived by setting the Dose in
Equation 2 to 1, for an initial value of $6,640 per person-rem avoided. This value is indexed
to the US Consumer Price Index (USCPI) (Reference 8) of revision 0 of this calculation. The
USCPI in October 2001 was 173.9. The most recent value is 222.270. A correction factor is
applied as follows:

CF = USCPI (most recent)/USCPI (December 1995) Equation 3
CF=22227/173.9 = 1.278

The revised cost of radiation detriment is:
Y (updated) = Y (original)*CF Equation 4
Y (updated)= $6,640 * 1.278 = $ 8486.90 ~$8,500

Open Items

There are no open items.

Conclusions

The cost of radiation detriment for avoidance of radiation dose is updated based on
simplifying the calculation and updating for inflation to $8,500 per person-rem avoided. This
value may be updated in the future by indexing to inflation based on the value posted at the
Federal Reserve Economic Data web site (Reference 8).
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ALARA Optimization
‘Required by 10CFR835

Cost-Benefit Analysis:

- How much dose can be saved?
- How much does it cost?

- Is it worth it?

*To answer this last question, we need a
$/Rem Value.

Savannah River
uuuuuuuuuuuuuuuuuu
a-mulu-nr.





Immediate Driver

‘Revision of the Radiological Design Standard

A value of $6,600/person-rem shall be used in the
optimization analysis...

when the design limit TED of 1000 mrem is used ...

Si Savannah Rlver
Huclear Solu
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There is a table of values...

-Starts at 0.1 Rem - $2255
-In the middle, hits 1 Rem - $6640
‘Ends at 1.5 Rem - $12,099

Si Savannah Rlver
Huclear Solu
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‘This same table is in SRS ALARA MANUAL Chapter 5

Si Savannah Rlver
Huclear Solu
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*The table is calculated by an exponential
equation.

‘We only need a single value for $/Rem.

Savannah River
uuuuuuuuuuuuuuuuuu
a-mulu-nr.





0.001 Rem,
$2,002

Justified Costs, Rev. 0

1 Rem,
$6,640

Savannah River

Huclear Solutions LLE
i i el

T T T T
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Collective Dose (Pétson-Rem)
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Proposed Solution

-Adopt the single value of $6,600 as baseline.

Update the Dollar per Rem Value based on the
Consumer Price Index (to $8,500 per Rem)

Savannah River
uuuuuuuuuuuuuuuuuu
a-mulu-nr.





Why is it okay to do this?

* 10CFR835 requires application of ALARA
Optimization Principles
» A Linear Equation is consistent with
- DOE G 441.1-1C DOE Radiation Protection Programs Guide
- PNNL-6577, Health Physics Manual of Good Practices for

Reducing Radiation Exposure to Levels that are As Low As
Reasonably Achievable (ALARA)

- ICRP Publication 37, Cost-Benefit Analysis in Optimization
of Radiation Protection (ICRP 1982) and

- ICRP Publication 55, Optimization and Decision-making in
Radliological Protection (ICRP 1990).

Savannah Rlver





How did we get here?

* The original intent (traced back to ESH-HPT-96-
0210) was to valuate individual doses at higher
values as the individual dose increased.

Savannah River
uuuuuuuuuuuuuuuuuu
a-mulu-nr.





Cost Indexing

* It makes sense to index the cost to inflation.

* The CPI is readily available from FRED (Federal
Reserve Economic Data web site).

* There is little real impact of indexing to inflation
because most ALARA analyses are go-no go and the
cost to do something is usually far higher than
justified based on the linear formula.

Savannah River
uuuuuuuuuuuuuuuuuu @
a-mulu-nr.
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