
UNITED STATES
   NUCLEAR REGULATORY COMMISSION

    REGION I
475 ALLENDALE ROAD
KING OF PRUSSIA, PENNSYLVANIA 19406-1415 

September 13, 2001Docket No. 03020934License No. 37-23341-01

Robert Umstead
Manager
Borough of Royersford
300 Main Street 
P. O. Box 188
Royersford, PA 19468

SUBJECT: RESULTS OF PERSONNEL MONITORING AT THE ROYERSFORD
WASTEWATER TREATMENT FACILITY

Dear Mr. Umstead:

In a telephone conversation on July 25, 2001, Betsy Ullrich of this office informed an individual
employed at the Royersford Wastewater Treatment Facility (RWTF) that the personnel
dosimeter assigned to the individual for the period of April-May-June 2001 (second quarter
2001) was reported as receiving a radiation dose of 153 millirem.  Since personnel dosimeters
were first issued to employees at your facility in 1998, reported doses have ranged from
5 millirem to 60 millirem; in most quarters, less than 15 millirem was received by the dosimeter. 
For this individual during the three monitoring periods in 1998, the dosimeters received a total
dose of 69 millirem; in 1999 and 2000, the dosimeters received a total of 39 millirem and 66
millirem, respectively; and during the first quarter of 2001, the dosimeter received 116 millirem,
and in the second quarter, 153 millirem.

Based on the telephone discussion, we understand that the individual was away from work at
the RWTF for extended periods of time between June of 2000 and April of 2001.  The individual
stated that, on return to work full time in 2001, the individual worked in and around the
reedbeds used for dewatering sludge, performing decanting and transfer of sludge.  Typically,
the individual spent about 15 minutes each day in or above the reed bed to review conditions,
and approximately once each month, spent 1 hour in each of the two reed beds performing
decanting and sludge transfer.  The individual also stated more time was spent than usual
during the past few months in an effort to improve the sludge drying process, including
spending about 4 hours on each of two days working in the reed beds.  The individual
confirmed that during the second quarter 2001, the individual wore the dosimeter  daily, at waist
level; did not leave the dosimeter in or around the reed beds; did not have any medical scans in
which radionuclides or radiation were used; and did not wear the dosimeter in the vicinity of any
other known sources of radiation.

Calculations based on the time the individual spent in the reedbed, and the doses received by
the environmental radiation monitoring dosimeters in the reedbeds, lead us to expect that the
individual would have rece4ived a dose of 30 millirem during the second quarter 2001.  These
calculations are summarized in Enclosure 1.  It is possible that the discrepancy between the
measured doses and the expected dose results from radiation levels in areas over the reed bed
which are higher than the radiation levels at the edge where the dosimeters are located, or that
handling of the sludge during transfer results in the personnel dosimeter being in close
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proximity to radioactive materials.  Because of this discrepancy, we plan the following activities,
with your assistance and the assistance of the employees at the RWTF:

1) Perform observations and surveys at the RWTF of activities performed in or near
the reedbeds, such as decanting and transfer of sludge, mechanical dewatering
of sludge, and any activities related to closure of the reedbeds.  The RWTF
employees should contact Betsy Ullrich when they expect such activities to
occur, so we can arrange to meet with them to observe their activities and
perform surveys.   

2) Contact the dosimetry provider regarding response of the environmental
dosimeters compared to the personnel dosimeters, to determine if differences in
the responses could lead to a discrepancy between the doses predicted by the
environmental dosimeters and actual radiation dose measured by the personnel
dosimeters. 

3) Continue analysis of samples by the Oak Ridge Institute for Science and
Education (ORISE).   

4) Send copies of this letter to the Pennsylvania Department of Environmental
Protection, Bureau of Radiological Protection, and to UniTech Services Group,
Inc. as we do with other information related to the radiological conditions at your
facility.

We hope the following information will be helpful in understanding the radiation doses
discussed above.  The NRC limit for dose to members of the public from activities performed
with radioactive materials is 100 millirem in a year, and the NRC limit for dose to a worker
performing activities with radioactive materials is 5000 millirem (5 rem) in a year.  For
comparison, in the United States, the natural background exposes most people to about 360
millirem each year, and a diagnostic x-ray typically exposes persons to radiation levels between
25 and 55 millirem.  Enclosed are two documents regarding risks from radiation exposure.  The
first document, Regulatory Guide 8.29, �Instruction Concerning Risks from Occupational
Radiation Exposure�, includes a discussion of the acronym �ALARA�, which stands for �As Low
As Reasonably Achievable�.  This means that every effort should be made to minimize the
exposure to radiation when it is necessary to work with radioactivity.  At the RWTF, this can be
done by minimizing the time employees spend in or around the reedbeds for maintenance and
sludge application, and by employees maintaining distance from the reedbeds when possible,
such as choosing to walk along the west side of the secondary digester rather than the east
side when going between the office and the laboratory buildings.  The second document,
NUREG/BR-0125, Volume 3, No. 1, �Review of Recent Epidemiological Studies of Radiation
Risks� discusses studies which indicate that doses of greater than 50 rem appear to increase
the rate at which cancers appear in a population, but that lower doses have not demonstrated
any discernible biological effects.  We hope these will be helpful in understanding the radiation
doses to employees.

If you have any questions for us regarding the use of dosimeters at the RWTF, or you have 
additional information regarding the RWTF that would improve our understanding of the doses
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measured by the personnel dosimeters, please contact Betsy Ullrich of my staff at (610) 337-5040.

Thank you for your cooperation.

Sincerely,

Original signed by John D. Kinneman

John D. Kinneman, Chief
Nuclear Materials Safety Branch 2
Division of Nuclear Materials Safety

enclosures:
1. Calculation of Doses from the Reedbed
2. RWTF Standard Quarter TLD Results, Locations 1 through 8
3. RWTF Standard Quarter TLD Results, Locations 9 through 18
4. TLD Locations, RWTF
5. Regulatory Guide 8.29
6. NUREG/BR-0125, Volume 3, No. 1

cc w/enclosures:
D. Neeley, UniTech Services Group, Inc
M. Fuller, UniTech Services Group, Inc.
D. Allard, PADEP
I. Shanbaky. PADEP

bcc w/o enclosures:
M. Claflin, Borough of Royersford
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Enclosure 1: Calculation of Personnel Doses from the Reedbed, Based on Results of
Environmental Radiation Dosimeters

Environmental radiation monitoring dosimeters are placed at 16 locations at the Royersford
Wastewater Treatment Facility.  They are exchanged quarterly.  The results of quarterly
monitoring for the period January 1998 through June 2001 are graphed in Enclosures 2 and 3.   
A diagram of the locations is included as Enclosure 4.  Dosimeters placed at Locations 1 and 2,
in the reed beds, measure radiation doses significantly higher than at the other dosimeter
locations.  Radiation levels are reduced during the winter months when no new radioactive
material [sludge] is applied and the radionuclides remaining decay in accordance with their
various half-lives, and there may be some shielding due to snow cover.

Time Working at Designated Locations to Reach 150 Millirem 

Location Dose, Second
Quarter 2001

Dose Rate 
(2160 hours/Q)

Time to reach
150 millirem

1 (Reedbed 1) 908 mrem 0.42 mrem/h 357 hours

2 (Reedbed 2) 569 mrem 0.26 mrem/h 577 hours

4 (railing by lab building door) 134 mrem 0.06 mrem/h 2500 hours

13 (ladder of primary digester) 144 mrem 0.07 mrem/h 2143 hours

14 (east side of secondary digester) 90 mrem 0.04 mrem/h 3750 hours

3 - 16 (average) 51 mrem 0.02 mrem/h 6353 hours

Personnel Doses Resulting from Time Working in Designated Areas

Location Time Estimated in Designated
Location, Second Quarter 2001

Dose Rate, Second
Quarter 2001

Dose

Location 1
(reedbed)

15 minutes/day x 90 days x 
1 h/60 min  = 22.5 hours

0.42 mrem /h 9.5 mrem

Location 1
(reedbed)

1 hour/month x 3 months x 2
reedbeds = 6 hours 

0.42 mrem/h 2.5 mrem

Location 1
(reedbed)

4 hours/d x 2 days x 2 reedbeds =
16 hours

0.42 mrem/h 6.7 mrem

Locations 3 -16
(average)

520 hours/Q - 44.5 hours (worked
in reedbeds) = 475.5 hours

0.02 mrem/h 11.3 mrem

TOTAL: 
    30 mrem



 



 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 


