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Annual Monitoring and Surveillance Report

for

Piqua Nuclear Power Facility

Piqua, Ohio

December 1991

ABSTRACT

The decommissioned Piqua Nuclear Power Facility is located

in Piqua, Ohio near the Greater Miami River. The Facility was

built by the U.S. Atomic Energy Commission (now U. S. Department

of Energy) and was operated from 1963 to 1966. The reactor was

retired prior to 1970 and the facility was leased to the city of

Piqua for use as offices and equipment storage.

In December 1991, a radiological survey was done of the

facility to document its radiological condition. The data show

that all radiological parameters measured were essentially the

same as that found in the natural environment. The only

exception was that low levels of radioactive contamination were

detected in one drain on the 56.5 ft elevation, but the radiation

exposure rate in that area was also typical of natural

background.
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IHTRODUCTIOH

The purpose of this report is to document the survey of the

former site of the Piqua Nuclear Power Facility (PNPF)

(Photo. 1 - 7 ) which was conducted by Argonne National Laboratory

(ANL) personnel in December 1991. This survey was performed to

provide radiological and nonradiological analytical and

surveillance data and interpretation of those data with

particular emphasis on possible residual radiological

contaminants.

SURVEY OBJECTIVE

The objective of this survey was to construct a radiological

characterization of the buildings at the PNPF site, which

consists of the reactor building, an auxiliary building, a steel

warehouse building, and a wooden shed, and to collect

radiological and non-radiological data on the two facility sumps:

P-17 and P-18, located in the reactor building and the auxiliary

building respectively. In addition, visual inspections of the

physical condition of the facility, and sub-contracted (by the

city of Piqua, Ohio) inspections of the in-place safety systems,

supplement the survey for a more complete view of the status of

the PNPF (Fig. 1; 2).



Photo. 1. "Plant North" Sid* of PNPP

Photo. 2. "Plant South-Ea«t" Side of PNPF



Photo. 3. "Plant East" Side of PNPF



Photo 4. "Plant South-East" Side of Steel Building

Photo 5. "Plant North-East" Side of Steel Building
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Photo 6. "Plant West" Side of Wooden Shed

Photo 7. "Plant South-We»t" Side of Wooden Shed
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SITE HISTORY

The decommissioned Piqua Nuclear Power Facility (PNPF) is

located in Piqua, Ohio. The site is bounded on the west by the

Greater Miami River, on the south by the Piqua Sewage Treatment

Plant, and the north and east by an Armco Steel Company limestone

quarry.

The PNPF, a 45.5 megawatt (thermal) reactor, was constructed

by the U.S. Atomic Energy Commission (AEC) [now U. S. Department

of Energy (DOE)] and operated from 1963 until 1966. Operations

were halted in 1966 due to significant technical problems. The

facility was decommissioned and retired prior to 1970. The

reactor and approximately 260,000 curies (9620 TBq) of

radioactive material were left at the site encased in the reactor

shielding, sand, and concrete.

The PNPF is currently occupied by the city of Piqua as an

electrical power systems facility (mailing address: City of

Piqua, Ohio, 123 Bridge Street, Piqua, Oh 45356). The auxiliary

building is used mainly as an administrative building, whereas

the reactor building is used for equipment storage and heavy

mobile equipment parking.

The standing agreement on the use of the PNPF property by

the city of Piqua was made in 1968. That agreement between the

city and the AEC specified the following items:

• The city would lease the property from the AEC for its use

until such time that the radioactive material left onsite
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would have achieved (through natural decay) criteria

values suitable for release to the general public. After

that time, the title to the property would be transferred

from the AEC to the city of Piqua.

• A lease restriction was imposed prohibiting the breach of

the concrete reactor containment.

• The city of Piqua is responsible for non-nuclear

maintenance of the structures and facilities. The

Government is responsible foriperiodic radiological

monitoring and for alleviating unsafe radiological'

conditions.

In addition to the above agreement, the PNPF was placed in

the DOE Surplus Facilities Management Program (SFMP). This

program included responsibilities for periodic radiological

monitoring, such as described in this report.

The PNPF has been listed by the DOE Chicago Field Office

Environmental Restoration Division (ERD) in DOE's Environmental

Restoration and Waste Management 5-Year Plan, and a site specific

plan (DOE91) has been developed and is updated annually.

SURVEY STRATEGY

The general strategy for this survey was simply to continue

the periodic radiological and visual survey protocol formerly

conducted by Battelle Memorial Laboratory, to collect samples

from the PNPF sumps (P-17 and P-18) for appropriate non-

radiological analyses, to provide interpretations of that data,
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and to enhance the knowledge of the physical layout of the PNPF

through the development of a computer-aided drafting (CAD)

database, files and printouts.

Characterization Tasks

The following list was used to delineate the individual

tasks that were performed during the characterization survey.

• Locate, retrieve, and submit for analysis all radon

(alpha-track) detectors placed by Battelle,

• Install new radon (alpha-track) detectors at the same

locations used previously by Battelle,,

• Scan the entire PNPF to locate above background gamma (7)

activity,

• Measure 7 exposure rates throughout the entire PNPF,

• Measure neutron exposure rates throughout the entire PNPF,

• Scan all accessible floor areas for both alpha (a) and

beta-gamma (0—r) contamination,

• Smear/wipe building surfaces (floors, walls, drains, etc.)

and analyze those samples for removable a and p~t

contamination,

• Collect and analyze high volume air samples for a and 0~y

particulates;

• Collect liquid/sludge samples from the reactor building

and the auxiliary building sumps and submit those samples

. for 7 spectrometric, and gross a and gross p analyses.

• Collect liquid/sludge samples from the reactor building

and the auxiliary building sumps and submit those samples
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for volatile organic compounds (VOCs), Polychlorobiphenyls

(PCBs)/pesticides, total hexane extractable material (oil

and grease), inorganics/metals, and pH analysis.

Radiation Detection Equipment

All radiation detection equipment (portable and mobile lab)

was calibrated with National Institute of Standards and

Technology (NIST) - traceable radioactive sources and used for

surveys and analysis according to protocol established at ANL by

the Health Physics Section of the Environment, Safety and Health

(ESH) Division (ANL92). Radiological instrumentation used at the

ANL Analytical Chemistry Laboratory (ACL) are similarly

calibrated and operated under their internal protocol.

A collimated Nal(Tl) detector (Eberline PG-2) was used with

a single channel analyzer/ratemeter (Eberline PRM 5-3) to detect

above background gamma radiation (Photo. 8). Upon finding an

anomaly, a measurement of the radiation exposure rate was made at

that location and of the general area. These exposure rate

measurements were made with a hand-held NjttRN meter (Bicron

Microrem) which used a 1H x 1" organic scintillator. Certain

locations were later chosen as representative (with respect to 7

exposure rate) of that general area. A computer driven high

precision pressurized ion chamber (Reuter-Stokes RSS-112, shown

in Photo 10) was used to supplement (and quality check) the other

exposure rate measurements at a few representative locations.
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A rem ball (Eberline ESP-2 with a NRD detector) was used to

look for any neutron (0.025 eV - 10 MeV) flux fields around the

entombed reactor.

A 300 en2 (active area) gas-proportional detector, floor

monitor system (Eberline FM-4G) was the chosen instrument for

scanning all available floor areas for both a and /3—y

contamination (Photo. 9). All floor areas were smeared for

removable contamination with special attention given to any area

that indicated above ambient background values during the floor

monitoring scan.

High volume air samplers (Hi Q CF-902) collected particulate

samples on type FP-5211 filter media (Photo. 11). An acceptable

air sample was established as having a minimum sampling volume of

20 m3 (with an initial flow rate for sampling of 0.25 m3/nin).

This equated to a minimum sampling collection time of 80 minutes.

All air and smear/wipe samples were counted for gross a and

gross fi-y contamination with a mobile laboratory system

consisting of shielded gas-proportional detectors connected to an

Eberline MS-2 mini-sealer unit.

Smear/wipe samples were taken using 2" diameter type FP-5211

filter paper that were wiped, with moderate pressure, across an

area of approximately 100 cm2 for analysis of potential removable

contaminates. The wipe samples give an indication of how much

activity was removable at the time the wipe was taken. It should

also be noted that all smear/wipe samples were collected using



18

Photo 8. Gross Gasuna (y) Surveying

Photo 9. Floor Monitoring
With Eberline
FM-4G
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Photo 10. Reuter-Stokes (RSS-112) Pressurized Ion Chamber

Photo 11. High Volume Air
Sampler
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the judgement sampling method (GIL87). This method of sampling

permits the sampler to inspect the site and choose samples from

areas that appear to be representative of the greater area. This

can be done with some confidence since previous data has provided

the general radiological conditions of the site, but no

statistical significance can be applied to the (smear/wipe)

sample data.

Sampling Protocol

The Environmental Survey Manual (DOE87) was used as one of

the general protocol standards for sampling at the PNPF. The

sample type, and the sampling protocol are listed in Table 1.

Table 1. Sample Protocol

Sample Protocol(s)

Smears/Wipes Surface Contamination Surveys (ANL91,

Chp. 5-9)

Air (particulates) Radioactive Particles by High-Volume

Sample Techniques (DOE87, E6.3.1)

[Sample flow rate reduced from

0.57 m3/nin to 0.25 m3/nin]

Radon (Terradex) According to manufacturer's instructions

Liquid/Sludge (mixture) Pond Sampler; Volatile Organic Compounds

by Dipper (DOE87, E4.2.5; E4.2.3B)



21

Sample Analyses

Radiological:

The samples were radiologically analyzed under several

protocols. Smears/wipes and air (particulates) samples were

tested using mobile laboratory protocol for gross a and gross

0-7. Radon (Terradex) detectors were returned to the

manufacturer, Landauer, Inc., for Trach-Etch* analysis. Landauer

has attained an EPA approval (EPA RMP ID# 1606000) for their

analytical services. Liquid/sludge {mixture) samples were sent

for analysis to the Analytical Chemistry Lab (ACL) at ANL for

gross a, gross p-y, and 7 spectroscopy. Internal ACL procedures

for these analyses were used.

Non-Radiological:

The liquid/sludge samples were also analyzed by the Argonne

Analytical Chemistry Laboratory for non-radiological parameters:

volatile organic compounds (VOCs), Polychlorobiphenyls

(PCBs)/pesticides, total hexane extractable material (oil and

grease), inorganics/metals, and pH. All analyses were done using

approved EPA methods, including Contract Laboratory Program (CLP)

protocol (SOW 2/88, including Rev. 9/88 and 4/89; Contract

No. WA-87K236). The tests for total hexane extractable material

and pH were conducted according to Environmental Protection

Agency (EPA) protocol (EPA SW-846: Methods 9070 and 9040

respectively).
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LOCATIONS

Sanpling/nonitoring locations are noted on the CAD drawings

(Fig. 1; 3 - 8). A total of 154 sanples were collected during

this characterization. Specifically, there were 130 snear/wipe

samples, 4 air samples; 20- 1 liquid/sludge (4 tap water and

16 sump) samples (Photo. 12). Radon (alpha-track) detectors were

collected from 20 stations; and 7 exposure rates were measured

(with the RSS-112) at 12 locations. All these sampling points

are noted in the figures for easy reference.

SURVEY RBSULTS/DI8CUS8I0M

Radon (Alpha-Track) Detector Data

The radon (alpha-track) detectors were submitted for

processing and interpretation to Landauer, Inc., Glenwood,

Illinois. The samples were collected over the period 23 October

1989 - 2 December 1991, (a total of 770 days). Table 2 lists the

average radon concentrations in those areas sanpled. Figures 3 -

8 inclusive depict the locations sampled.

The U.S. Environmental Protection Agency (EPA) has

established the radon concentration value of 4.0 pCi/1 (averaged

over a year) as a guideline value for remedial action. Only one

monitored station (Battelle station HQN, ANL station #17) had a

concentration value above this criteria. The 4.4 pCi/1

measurement in the auxiliary building storage room (B-l, 79 Ft.

Level) is not unexpected. This room is fairly isolated and is
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not ventilated. As indicated by its current title, the function

of the room is for storage only. It should be noted that the EPA

approval for radon detection/analysis services is given when the

vendor can demonstrate an accuracy of analyzing their detectors

and interpreting their data within 20% of an actual radon

concentration in a controlled test environment. This would

indicate that the actual radon concentration averaged over a year

could range from 3.5 to 5.3 pCi/1 in room B-l. ANL has

designated both control and spiked samples in the long-term radon

study (Table 3) for quality assurance in future data

interpretation.
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Figure 9. PNPF Ej
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TabU 2. "BATTELLE* Long-Tent Radon Sampling Locations and Data

Station

1

2

3

4

S

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Battalia
Detector

1650915

1640905

1650906

1652429

1650892

1650907

1652430

1650900

1650904

1650903

1650901

1652431

1650916

1650902

1652141

1652178

1650910

1650913

1650909

16S0908

noon No.

Office

Office

Conference Rooa

Radio ROOM

Break Roan

Office

Man's Lockar Rooa

Break Kooa by Air
Lock

ROOM 202

ROOM 301

100' Offlea

100' Level

78*6" Laval N

78'6* Laval S

56'6- Laval M

56*6" Laval S

Auxiliary Bldg.
Storage ROOM

Auxiliary Bldg.
Hall E

Auxiliary Bldg.
Hall V

Auxiliary Bldg.
Sunp P18

Location

South Vail

Bulletin Board

East End of Bookcase

East Hall

Wast Wall
Bulletin Board

West Wall

tide of r.A. Speaker

South Wall

North Wall on
Electric Box

Wast Wall on
Electric Box

East Wall Bulletin
Board

East Wall Behind
Storage

Puap Roost East Wall
Electric Conduit

Beast Center

4* Drain Pipe

4' frost Suap on Beaa

Center

On Corner

Above Workbench

Above Simp

Avg. Radon
Cone. pCi/l

**

**

0.5

0.3

0.4

0.7

0.7

0.5

O.S

0.4

0.6

O.S

1.1

1.1

0.9

1.0

4.4

0.8

1.0

0.7

** Mot recovered.
START DATE:
END DATE:
TOTAL:

10/23/89
12/02/91
770 Days
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Table 3. "ANL" Long-Tera Radon Saapllng Locations*
and O«taccor ID Nuabers

Station

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

2>i

AHL
Datactor**

164021

164003

164022

164001

1645973

1646017

1646023

164002

1645991

164016

1646000

1645992

1646004

1645990

1645988

1645979

1646019

1646008

1646013

1646014

1646024

1646006

1646007

1646015

Rooa Ho.

Office

Offlca

Confaranca Rooa

Radio Rooa

Braak Rooa

Offiea

Nan's Loekar Rooa

Braak Rooa by Air
Lock

Rooa 202

Rooa 301

100' Offiea

100' Laval

78'6" Laval H

78'6" Laval S

S6'6* Laval H

56'6* Laval S

Auxiliary Bldg.
Storage Rooa

Auxiliary Bldg.
Hall E

Auxiliary Bldg.
Hall W

Auxiliary Bldg.
Suap P18

H/A

N/A

N/A

N/A

Location

South Wall

Bulletin Board

East End of Bookcase

East Wall

West Wall
Bulletin Board

West Wall

Slda of F.A. Speaker

South V«U

Korth Wall on
Elactric Box

West Wall on
Electric Box

East Wall Bulletin
Board

East Wall Behind
Storage

Fuap Rooa East Wall
Electric Conduit

Beaa Center •

4' Drain Pipe

4'- froa Suap on Beaa

Center

On Corner

Above Workbench

Above Sump

Control

Control

Spike

Spike

* Sampling locations identical to those used by Battclle.
** ANL Detector now in place.
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CfiMUBfl ("*\ Exposure Rate Measurements

A sweep of the PNPF for 7 exposure rate anomalies (gross 7)

was performed followed by both a general and a specific area

measurement of the 7 exposure rate field. The gross 7 sweep did

not detect any unknown anomalies, however, it did confirm

Battelle's finding (BAT89) of low-level contamination in the

floor drain (F4) on the 56.5 Ft. level. Using the collimated Nal

(T*) detector (Eberline P6-2 with PRM-5), the localized gross

gamma count rate directly above drain F4 was 1600 counts/min or

approximately 3 times ambient count rate. However, the ambient

count rate of the facility was significantly lower than the rest

of the facility due to the presence f all the shielding material

(i.e., concrete). Consequently, this isolated spot was easy to

detect but of no significance in the overall exposure rate.

Consequently, all 7 exposure measurements in the overall facility

were typical of natural background values.

Twelve locations through out the facility were measured for

7 exposure rate levels using a high precision pressurized ion

chamber (RSS-112). The exposure rate (Table 4) ranged from a

minimum of 3.7 to a maximum of 12.1 MR/h (including standard

deviation) These values are typical of natural background. The

two highest exposure rate levels were found in the auxiliary

building on the second (7.1 ± 2.2 nR/h) and third (8.1 ± 4.0

floors.



Table 4. Gamma Exposure Rate Data (Reuter-Stokes Model RSS-112)

Map ID

1

2

3

4

5

6

7

8

9

10

11

12

Location

Center of West Wall
[121', 301]

Center of Weight Room
[1111, 202]

Reception Office
[100*, 112-A]

Office Area [100',122]

Lunchroom
[100', 121]

Platform [83']

Primary Coolant Pump
No. 2 [83*]

Over Floor Drain Aux.
Bldg. [79*, B-4]

74' Platform [79']

Centered thru Floor
Opening [56', R-4]

Center of Reactor
Bldg. Floor [100']

Small Shed

Start

1340:40

1513:05

0759:40

1433:45

1200:05

0858:50

0824:55

1156:50

0711:35

1704:25

1100:00

1543:20

Stop

1449:40

1654:50

0918:45

1535:25

1428:45

1144:05

0852:40

1332:45

0818:15

1822:25

1150:00

1813:50

.. Exposure Rate
(in yR/h)

8.1 ± 4.0

7.1 t 2.2

6.4 ± 0.8

6.6 i 1.5

6.3 ± 0.7

6.0 ± 2.3

6.6 ± 0.7

6.5 ± 2.0

4.6 ± 0.9

5.1 ± 1.6

6.6 * 2.2

6.9 ± 1.7

Exposure
(in pR)1

9.3

12

8.4

6.8

15.8

15.6

3

10.4

5.2

6.8

5.5

17.5

CO

NOTE1 Exposure is integrated over the total elapsed time for the measurement.
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Neutron Exposure Rate Measurements

The PNPF was also surveyed around the entombed reactor for

neutrons. The instrument used is capable of detecting neutrons

from 0.025 eV - 10 MeV. The survey detected no neutron fields

surrounding the retired reactor.

Floor Monitoring

All accessible floor surfaces were monitored for 0-y

contamination with the Eberline FM-4G Floor Monitor. Monitoring

for a contamination was not practical in most areas because of

debris on the floor. Typical fi—y background values for the FM-4G

range from 500 - 1000 counts/min with a 330 cm2 floor probe.

Monitoring results depicted no above background values on

accessible floor surfaces.

Smear/Wipe Sample Data

Smears/wipes were taken at random throughout the PNPF,

including the area of the F4 floor drain where there were

elevated external gamma radiation, (Fig. 3 - 8). Results are

provided in Table 5. Samples were analyzed for gross a and gross

y3-7 in the ANL mobile lab onsite. All smear samples were found

to be below the Lower Limit of Detection (LLD) of the counting

system for both gross a and gross p-y analysis (see Appendix A).



Table 5. Smear/Wipe Sample Data

SMEAR NO.

001

002

003

004

005

006

007

008

009

010

Oil

012

013

014

015

016

017

018

019

020

ELEVATION

56'-6"

56'-6"

61'

58'

56'-6"

62'

61'

56'-6"

58'

56'-6"

62'

56'-6"

62'

63'-6M

56'-6"

56'

62'-6"

59'

61'-6"

COMMENTS

Stairwell Base

Scrabbled Area

Below 44', Mark on Wall

Hole in Vail

Metal Grating by Sump

Pott in Wall

Air Filter

Tar Spot on Floor 18" Acroas

Where the RSS-112 Was

Clean Out on Wall

Drain Lid

Plaque (Attached)
Sign On Containment Wall

Floor of Spiral Stairwell

8th Step Fro* Bottom of
Spiral Stair

Air Exhaust Duct

Tunnel Center of Floor

Drain F4

Top of Duct Work

Drain Tank, Block Foundation

Face of Wall Flush Pillar

REMOVABLE ALPHA
dpm/100 CM 2

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

REMOVABLE BETA-GAMMA
dpm/100 cm2

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD .

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

Ul



Tible 5. Smear/Wipe Sanpla Data (Continued)

SMEAR NO.

021

022

023

024

025

026

027

028

029

030

031

032

033

034

035

036

037

038

039

040

ELEVATION

67'-6"

78'-6"

78'-6"

80'

78'-6"

77'-6"

76'

72'

77'

76'

83'

86'

83'

85'

83'-6"

83'

87'

88'

90'

89'-6"

COMMENTS

Seair Landing, 2nd Floor Fro*
Bottoa

Stair Landing 4th Froa BotCoa

Cantar of Floor Blocka, 2nd
Floor

Pottlbl* Eacapa Hatch Innar
Lip

Macal Landing

Motor Homing

Macal Gracing Landing

Top of I Baaa

Wall

Air Duct Incaka and Seraan

Spiral Stair Floor

Paallng Paint Wall

Naar Concrata Block

Concrata Block Mlddla

Drain

I Baaa

Air Filtar

Air Duct Panal

I Baaa Ovarhaad Undar
Mazcanina

Undar Rhat. 14

REMOVABLE ALPHA
dpa/100 ea*

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

REMOVABLE BETA-GAMMA
dpa/100 ea1

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

a\



Table 5. Smear/Wipe Sample Data (Continued)

SMEAR NO.

041

042

043

044

045

046

047

048

049

050

051

052

053

054

055

056

057

058

059

060

ELEVATION

83'

95'

97'

91'

95'

100'

100'

102'

103'

103'

100'

100'

99'.6"

100'

107'-8"

100'

100'

102'-6"

105'

100'

COMMENTS

Under Ladder

Canter of Wall

Top of Electric Power Box

Top of I Bean

Overhead I Beam with Light

Ralll Outside Lobby
(Vestibule)

Hallway

Main Office Air Heater Duct

RaU2B Window Ledge

Rail? Air Heating Duct

Hallway

R»119 Storage Room

Ral20 Inaide Floor Drain

Area Behind RM120

Air Exhaust (Overhead) near
.RN #5

Near SW Corner of Exit Door

Janitor's Closet Under Sink

Janitor's Closet Sink Right
Lip

Janitor'* Closet Wall

Ral09 Clean Issue

REMOVABLE ALPHA
dpa/100 ca*

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

REMOVABLE BETA-GAMMA
dpsi/100 « *

< LLD .

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD



T«bla 5. Smaar/Wlpa Sampla Data (Continued)

SMEAR MO.

061

062

063

064

065

066

067

068

069

070

071

072

073

074

075

076

077

078

ELEVATION

108'

100'

100'-6"

100'

100'

103'

105'

100*

100'

100*

100*

100'

106'

100'

100*

100'

115'-6«

115--6"

COMMENTS

RalO4 Intaka Air Duct (Man's
Tollat)

RalOS Man's Lockar (Top of
Drain)

Ral02 Floor Drain Showar
Stall

RalOl Hot Changar Undar Sink

Hand and Foot Countart

Rail 5 Lab Cornar of Countar
Surfaca

RollS Counting Rooa

RallO Woman's Rastrooa
Undar Sink

Rml2lA

Ral21B, I Baam

Confaranca Rnl21

Ral24 Lunch Rooa

Air Lock Laft Slda Baaa

Air Lock Staal Pad Thraahold

Air Lock Concrata Thraihold

Stalrwall

R»203 Haatlng Vant Rooa, Top
of Duct Work

H&V Rooa203 Inalda Duct Work

REMOVABU ALPHA
dpa/100 <»*

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

REMOVABLE BETA-CAMMA
dpa/100 ca*

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

09



Table 5. Smear/Ulpe Sample Daca (Continued)

SMEAR NO.

079

080

081

082

083

084

08S

086

087

088

089

090

091

092

093

094

095

096

097

098

ELEVATION

111'-6"

115'-6"

118*

lll'-6"

125'

121'

89'-4"

89'-4"

83'-6"

79'-6"

78'-6"

78'

83'

78'

78'-6"

81'-6"

78'-6"

78'-6"

COMMENTS

Rm208 Under Electric Panel

Ra202 Ledge On Wall Beam

Rn202 Raceway

Stairway Landing

R&301 Crossbeam Center

Rm301A Center

OAF Room Inside Duct

OAF Room Center of Floor

Side of Tank Holdup Aqueous

RmB2 AO Waste Room Sump Pump
Housing

A0 Waste Room B2 Corner

Service Passageway Drain
Inside

RmB3 Blower Housing
Exhaust/Filter

RmB3 Exhaust Filter

Exhaust/Filter Threshold Door

RmB8

RmB8 Under Udder

RmB6 Floor Drain Cover

Tank A South

Tank B

REMOVABLE ALPHA
dpm/100 cm2

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

REMOVABLE BETA-CAMMA
dpm/100 cm1

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

«o



Table 5. Smear/Wipe Sample D*c« (Continued)

SHEAR NO.

099

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

ELEVATION

78'

78'-6"

78'-6"

83'-6"

81'-6"

78'-6"

78'-6"

100'

100'

107'

100'

108'

100'

98'-6"

100'

COMMENTS

Tank C

Tank D

Tank E

Tank F

Tank G

Tank B InsId* Lid

R*B5 Drain Tank Rooa (Inside
Drain)

RaB5 Drain Tank ROOM

RnB5 Drain Tank ROOM

Top of Escape Hatch

RnB4 Slnk/Counc«r

Floor Drain Cover RaB4

Service Pataageway

Electrical Panel

Top of Stalrcaae

Duct Work

Floor Drain Cover

Air Conditioner Filter

R5

Inalde Ledge of • Opening in
Floor

Center of Reactor

REMOVABU ALPHA
dpa/100 CM*

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

REMOVABLE BETA-GAMMA
dpa/100 c«*

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

o



Table 5. Smear/Wipe Sample Daca (Continued)

SHEAR NO.

120

121

122

123

124

125

126

127

128

129

130

ELEVATION

103'-6"

105'

99'.6"

106'

105'

104'

98'-6"

106'

100'

100'

110'-6"

COMMENTS

Intlda of Brokan Duct Work

Plaqua (AEC)

Top of Spiral Staircase
Landing

Support Baam for Spiral
Stalrcasa

Wall N.E. of Spiral Stalrcasa

Shlaldad Haatlng System
Concrata Block

Inslda Edga of a 2nd •
opanlng In Floor

PA Horn

R6

RF Floor Drain Covar

Intlda Air Duct

REMOVABLE ALPHA
dpn/100 ca*

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

REMOVABLE BETA-CAMKA
dpa/100 c»*

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

< LLD

Lower Limit of Detection (LLD)

LLD, - 6 dpn/100 cm*

LLD,-T - 38 dpn/100 en2

(Sea Appandix A)
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High Volume Particulate Air Sample Data

Four high volume air samples (Fig. 4; 6-8) were also

analyzed using the same equipment and protocol as the smear/wipe

samples noted above. Again, all air samples were below the LLD

for each type (gross a; gross p-y) of analysis (Table 6).

Liquid/Sludge Sample Data

Radiological:

The resultant data from the radiological analyses of the

liquid/sludge samples are given in Table 7. Tap water (No. 135)

was collected from onsite and analyzed to produce a site specific

indicator matrix. This matrix was used to make relative

comparisons with data obtained from both sumps. Gamma

spectrometric analysis of these samples (No. 139 and 147)

depicted no significant difference from the tap water values. In

addition, the reactor sump (P-17) sample (No. 147) was similar to

the tap water with respect to gross a and gross 0

characteristics.

Analyses of two portions of a composite liquid-sludge sample

(No. 139) from sump P-18 in the auxiliary building indicated

contradictory gross a and gross j8 results. One portion showed

background values while the other portion was about 10 times

above background values. Since the analyses of both portions of

the sample were confirmed to be valid, a plausible explanation is

that the activity in the sample was not homogeneous. Additional



Table 6. Air Sample Data

AIR SAMPLE
NO.

131

132

133

134

ELEVATION

lll'-6H

56'-6"

83'

78'-6"

TOTAL ELAPSED
SAMPLING TIME

(in min)

1035

98

172

103

TOTAL VOLUME
SAMPLED
(in m3)

25.9

24.5

43.0

25.8

ALPHA
dis/min-m3

< LLD

< LLD

< LLD

< LLD

BETA-GAMMA
dis/min-m3

< LLD

< LLD

< LLD

< LLD

Lower Limit of Detection (LLD)

LLD, - 6 dpm/Air Sample [regardless of volume sampled]

LLD(.T - 36 dpm/Air Sample [regardless of volume sampled]
(See Appendix A)

Ul



Table 7. Radiological Analyses of Liquid/Sludge Samples

Sample No.

135

139

139
Duplicate

147

Location

Tap Water

Aux.Bldg.
Sump

Aux.Bldg.
Sump

Reactor
Building
Sump

Gaona Spec
oicoCurle/f

137Q, 22*Ra *i*Bl aiTh M2Th

< 0.07

< 0.03

< 0.03

< 0.1

< 0.1

< 0.1

< 0.2

< 0.2

< 0.1

0.20*0.02

< 0.2

< 0.1

< 0.3

< 0.1

< 0.2

Gross «\fi Screening

Gross AlphatSD2 Gross Beta*SD2

« P
0.009*0.002

0.004*0.001

0.056*0.016

0.000*0.001

0.015*0.002

0.013*0.002

0.144*0.012

0.012*0.002

1 Concentration limits for water discharged into the environment: U. S. MRC Regulations 10 CFR 20 (1991),
Appendix B, "Concentrations in Air and Water Above Natural Background," Table 2, Col. 2: Sr-90 3 x 10*7 iiCl\ffll
(0.3 pCi/ml, most restrictive beta emitter). Gross Alpha: 3 » 10** |iCl/al (0.03 pCi/«l).

2 Standard deviation based on counting statistics.

Ui
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samples would have to be taken from sump P-18 to determine

whether it does or does not have any radioactive contamination.

Non-Radiological:

The liquid/sludge samples were also analyzed for various

non-radiological contaminants. The tap water (No. 137) contained

only commonly occurring nontoxic metals, calcium, sodium, iron,

magnesium, and potassium, in concentrations found in most water

supply systems. The auxiliary building sump sample (No. 141) was

found to contain relatively high concentrations of numerous

metals, some of which are considered as heavy metals. None of

these levels exceed regulatory limits under the Resource

Conservation and Recovery Act (RCRA) and thus are not considered

RCRA hazardous. Cadmium (134 fxg/1), chromium (212 j*g/l), copper

(3060 Mg/1)# lead (1770 Mg/1), and zinc (5820 pq/1) were detected

in this sample. The reactor sump sample (No. 149) contained the

same metals/inorganics as the domestic water supply, although in

slightly higher concentrations.

An auxiliary building sump sample (No. 144) was the only

sample that positively exhibited any detectable organics.

Several VOCs were found, including acetone, 1,1 dichloroethane,

trichloroethene, toluene and xylene. These are all common

industrial solvents used for many purposes, including surface

cleaning. In addition, a number of hydrocarbons and unknown

organics were found in the sample and listed as tentatively

identified compounds (TICs). The second sample (No. 142) taken
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at this location did not contain measurable amounts of the PCBs

and pesticides included in the analysis. This sample also was

found to contain large amounts of hexane extractable materials.

The results from the oil/grease analysis were negative for

reactor sump samples (No. 148). However, the auxiliary sump

sample (No. 140) had oil and grease as a considerable portion of

its composition (Table 8).

The amounts of VOCs present in the reactor sump were below

the Toxicity Characteristic Leaching Procedures (TCLP) limits

for VOCs, and thus the material is not a RCRA hazardous waste.

In the auxiliary building, the presence of VOCs as well as the

other hydrocarbons and hexane extractable materials, indicates

that the building sump was subject to discharge of waste

materials and possibly contains other hazardous materials besides

VOCs and PCB/pesticides.

None of the samples from the reactor sump contained

measurable amounts of the organic constituents which were

analyzed. In addition, all liquid samples from the reactor and

auxiliary building sumps exhibited a neutral pH value (Table 9).

VISUAL INSPECTION

An inspection of the physical condition of the PNPF was

performed by the ANL team. Several findings of importance are

noted below.
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Table 8. Oil and Grease Data for Liquid/Sludge Samples

Sample No.

136

140

148

N/A

N/A

Location

Tap Water

Auxiliary Building Sump

Reactor Building Sump

Blank

Laboratory Control Sample

Oil and Grease (mg/L)a

< 5.0

33920.0b

< 5.0

< 5.0

27.4 mg/L added -
92.7X Recovery

* Samples were analyzed to determine total recoverable oil and grease per
EPA SW-846 Method 9070 (Gravimetric Separatory Funnel Extraction).
Method detection limit is 5.0 mg/L.

b Extracted sample could not be brought to constant weight due to the
presence of extractable compounds which vaporized at ambient
temperature. The first weight obtained following Method 9070 procedures
was used to compute total oil and grease in the sample. This weight
exceeds the range of the procedure, which is 5 to 1000 mg/L of
extractable material, as stated in Method 9070.
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Tab!* 9. pH Data for Liquid Samples

Sample No.

141

149

149
Duplicate

Location

Auxiliary Bldg. Sump

Reactor Bldg. Sump

Reactor Bldg. Sump

pH«

7.40
7.46
7,36

7.71
7.63
7.67

7.66
7.61
7.65

• pH was determined per EPA SW-846 Method 9040 (pH
Electrometric Measurement).

Instrument Calibration Verification Results:

Standard Buffer, pH 7.00:

7.02, 7.01, 7.01;
7.04, 7.06, 7.04

Standard Buffer, pH 10.00:

9.97, 10.01, 10.03;
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The reactor shielding and concrete structure that entombs

the remaining radioactive material appears to be in good physical

condition. No degradation of this structure was visually

evident. Radiological exposure rates (y) in the vicinity of the

structure (- 6 /iR/h) did not differ from background values. The

exterior of the reactor building shell appears to be in poor

condition (Photo. 14 - 17). Despite its appearance, however, the

shell does not leak in inclement weather.

In the incinerator room (B-3) there are several 55 gallon

drums of what appears to be solvents. Although no evidence

suggests that radiologically contaminated wastes were

incinerated, future sampling and subsequent analysis of ash and

other incinerator residue may be in order as documented negative

data.

There are storage tanks in B-7 (Photo. 18; 19) that are

above the basement grade but covered by a pea gravel/dust

mixture. A survey for radiological contaminants was conducted by

lowering the collimated Nal(Tl) detector into the tanks and each

tank lid was smear/wipe sampled for possible removable activity.

No radiation levels above ambient background or removable

activity were detected. The tanks were empty but their interior

appeared to covered with a creosote-like substance. It is

unclear what liquids, if any, these tanks may have contained.



Photos 14 and 15. Vegetation on Reactor
Shell Exterior

o



Os

Photos 16 and 17. Vegetation on Reactor
Shell Exterior



en
u

Photos 18 and 19. Top of Tanks in B-7
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FACILITY COMTRACTID IM8PICTIOM8

In 1969, the city of Piqua and the AEC (now DOE) mutually

accepted various specific responsibilities during the lease of

the PNPF to the city. One of the responsibilities of the city

was to maintain the facility. The Government provided the city

of Piqua $30,000 for the cathodic protection system, and $20,000

for the water level alarm system.

Fire Protection System

The fire protection system is annually checked by the

Grinnel Fire Protection Systems Co., Inc. (Pittsburgh, Pa.). A

monthly fire alarm inspection is also conducted for the reactor

building area. The most recent (27 August 1991) fire protection

system inspection is provided as Appendix B. In that report it

is stated that there are three deficiencies noted...

A. the fire department connection was blocked by weeds

and trash, and was missing a cap,

B. the post indicator valve target glasses are broken

out;

C. and the alarm company does not receive the valve

supervisory signals.

In addition, the report noted that the old multitrol system

is out of service. A previous inspection (Appendix C, from

BAT89), states that there are unspecified areas that are not

covered by a sprinkler system due to the inoperative status of

the multitrol system.
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Cathodic Protection System

A cathodic protection system services the containment shell

(or dome). This system, like the fire protection system, is

routinely inspected. This service had, in the past, been

contracted to Cathodic Protection Services Company (Medina, Oh.).

At the time of the survey, there was no updated information on

the inspection.

Asbestos Testing

Samples from the "oil room" tank and the basement hall were

analyzed for asbestos. The results (Appendix D) indicated that

none of the samples contained asbestos.

CONCLUSIONS

The data collected during this survey supports the following

statements:

*• With the exception of one sampling location, all radon

concentrations in the PNPF were well below the U. S. EPA

guideline of 4 pCi/1.

• The floor drain F4 on the 56 ft level was the only

location where elevated gamma radiation was detected.

• No neutron dose rates above natural background levels

were detected.

» No fixed or removable radioactive contamination was

detected.



• High volume particulate air sampling did not

indicate any airborne radiological contamination.

• The liquid/sludge samples from the reactor building sump

did not differ significantly from background values for

the specified radiological parameters.

• The liquid/sludge samples from the auxiliary building

sump did not differ significantly from background values

for the specified 7 spectrometric parameters.

(Uncertainty about results for sample No. 139 can be

resolved only by analysis of additional samples from sump

P-18.)

• The radiological data collecting during this survey

suggests that the status of the facility meets the

criteria and objective of DOE 5400.5, "Radiation

Protection of the Public and the Environment."

• The reactor building sump samples did not differ

significantly from the domestic water supply for the

specified non-radiological parameters.

• No PCBs or pesticides were detected in the samples taken.

• Auxiliary building sump samples tested for the specified

non-radiological parameters did indicate that the sump

has a relatively high concentration of inorganics, some

of which are heavy metals, but do not exceed any

regulatory limit.

• The reactor shell., although poor in appearance, displays

adequate weathertight capability.
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• Original electrical wiring has been modified to

accommodate current operations.

• The fire protection system that is emplaced throughout

the PNPF does not effectively provide alarm and fire

suppression as designed.

RECOMMENDATIONS

The following items are recommendations derived from

conducting the site survey.

• The long-term radon monitoring program need not continue.

Data collected and documented in this report and BAT89

demonstrate that no radon problem exists at the PNPF.

This program can be terminated after the collection,

analysis and interpretation of the currently installed

radon (alpha-track) detectors.

• Attention should be directed to improve the appearance of

the exterior of the reactor shell. Casual visual

inspection by the public of the exterior of the PNPF

could promote the impression of neglect and disinterest.

• Corrective actions specified in both fire protection

system inspection reports (from this survey and BAT89)

should be effected as soon as possible. A follow up

inspection by the contracted service should then be

conducted to document the repaired system's capability.
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• Prior to any disposal, both the reactor building and

auxiliary building sump sludge should be RCRA

characterized (including semivolatile organics).

• A review of any available documentation on the original

drainage system should be done to identify where drain F4

empties. If possible, a gamma logging survey of the

drain should be conducted.
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APPENDIX A

LOVER LIMIT OF DETECTION FOR GROSS « AND GROSS Py FIELD ANALYSIS

The lower limit of detection* (LLD) Is defined as Che smallest concentration of
radioactive material sampled that has a 9SZ probability of being valldly detected.

7722 xE xS

where 4.66 - 2/2 k, where k is die value for die upper percentile of die
standardized normal variate corresponding to die pre-selectcd risk
for concluding falsely diat activity is present (-) - .05

Sfc - standard deviation of die background

2.22 - dpm/pCl (Factor not used, all data reported in dpm]

E - fractional counting efficiency

S — sample size

Using this formula, die LLDs for gross « and gross p-y analysis using die mobile
laboratory field counting system is computed »s...

LLD. - 6 dpm/100 cm2 (smear/tripe)

- 6 dpm/air sample (regardless of volume sampled]

LLD,^ - 38 dpm/100 cm2 (smear/wipe)

- 38 dpm/air sample (regardless of volume sampled]

*HASL Procedures Manual, J. H. Harley, editor, pages D-08-01/12, August 1977.
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APPENDIX B

FIRE PROTECTION SYSTEM INSPECTION REPORT,
DATED AUGUST 27, 1991
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APPENDIX C

FIRE PROTECTION SYSTEM INSPECTION REPORT,
DATED AUGUST 2, 1989
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APPENDIX D

ASBESTOS ANALYSIS REPORT



P ^ 1
RECEIVED: 01/1B/K9

HOWARD LABS INC REPORT
01/26/89 20:15:59

LAB « 89-01-790

CLIENT
COMPANY

FACILITY

REPORT
TO

PQg UP! T SAMPLES
Ploua Mtnlcloal Lioht
Citu of alqua

Pioua Mtnicloal Light
919 South M,a.in
Piona, Chlo 49396

ATTEN tir. Otn. Staton

WORK ID
TAKEN
TRANS
TYPE

P.O. «
INVOICE

2 Samoltt for Aibtitq*
Not Indicated
U. S. M«il
M«tal
H-4&49
undtr itoarata ccvir

SAMPLE IDENTIfICATION
SJL Samol> #1 - 0 1 Room Tank
Q2 Samp^> #2 - B«nir»nt Hall

PREPARED HpUARD LABORATORIES. INC.
BY 3601 South Pint* Drlv

P. O. Box 369
Dauton, OH 43449

PHONE 513-294-A89& FAX * 294-7B16

of fimoln «ubiltt«d for

IRTIFIED BY

CONTACT J ANDREJC10

i n »nclo«»d. Uh»n
ino.uirino.1 oltai» "LAB #" San>ol«i mill ha

30 dau« following unl«f« advlod
OHIO EPA CERTIFICATION: CHEMICAL 4074 BACTERIOLOQICAL 897

HOWARD LABS INC TEST CODES and NAMES used on this report
ASJ Bft Afbt«to*i Bulk 8ampl«

oo

RECEIVED
P1GUA POWER PLANT

JAN 3 0 1989



PAGE 2 HOWARD LABS INC REPORT LAB # 89-01-790
RECEIVED: 01/18A9 Results by Sample
! SAMPLE ID Sample ttl - Oil Room Tank SAMPLE t 01 FRACTIONS:

Date & Time Collected not specified Category

i A S B J K _ Nc. .
I Afbtctoi Sttr I ot

SAMPLE ID Samp.e *2 - Basement Hall SAMPLE I 02 FRACTIONS: A_
Date & Time Collected not specified Catepry •

i ASBJK N[!
I Asbtstot 8ICI



PAGE 3
RECEIVED: 01/18/.I9

Pioua Municipal .ioht

HOWARD LABS INC REPORT
01/26/89 20:15:59

LAB * 89-01-790

<IOTE8 AND COMMENTS

The mtth<<d for bulk templet submitted for asbestos content
analysis is dona by PLM (Polarlied Light Microscopy) with
Dispersion Staining Method. Refer to 40 CFR* part 763.

NOTE - Bith samples uere metal plates. Substances analyzed were
materials coating the plates.

Lab tt Identlfi:ation Asbestos
Present

Other Fibers
Present

09

O1A Oil Room Tank
Fibrous acking Cellulose 1OOX

02A Basement Hall
Fibrous tacking Cellulose 1O0X

Basement Hall
Black ma erlal Nonflbrous

material 1OOX


