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FOLLOW-UP SURVEY OF BRIDGEPORT BRASS COMPANY, SEYJgOUR, CGNNEaICIJT* 

INTRODUCT ION 

A preliminary radiological survey was conducted at the Bridgeport 

Brass Company, Seymour, Connecticut facility during January 1977 (report 

attached). Because of concerns for contamination levels observed during 

the prel iminary survey, a follow-up survey was conducted at this site on 

August 26, 1980. This survey was conducted by members of the Health and 

Safety Research Division of Oak Ridge National Laboratory (ORNL). At 

the time of the survey, the area was being used as a printing plant with 

associated off ices, warehousing, etc., and was owned by the National 

Distillers and Chemical Corporation. During the period 1962 through 

1964, contract work for the Atomic Energy Commission (AEC) was conducted 

here by the Bridgeport Brass Company. 

. 
RESULTS OF THE FOLLOW-UP SURVEY 

The survey was confined to areas where former contract work was 

carried out and consisted of the following measurements: a gamma scan 

at 5 cm from floor surfaces, gamma exposure rates at 1 m and at 1 cm, 

beta-gamma dose rates at 1 cm, direct alpha radiation and transferable 

alpha and beta-gamma contamination. 

All gamma exposure rates were at or near background (5-10 pR/h) 

except those measurements taken near brick walls in the former Dynapak 

(extrusion) area. Measurements made on the surf ace of the brick walls 

ranged up to 15 uR/h. Beta-gamma dose rates measured at 1 cm from all 

surfaces surveyed were not significantly different from background (0.02 

mrad/h) except for these locations: (1) an area on the floor at the 

south end of the former extrusion area, (2) the top surface of an open 

floor drain in the northwest corner of the extrusion area, and (3) dose 

rates at 1 cm from a crack in the floor of the former machine shop. 

* The survey was performed by members of the Radiological Survey 
Activities Group of the Health and Safety Research Division at Oak 
Ridge National Laboratory under DOE contract DE-AC05-840R21400. 
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. These dose rates were 0.04 mrad/h, 0.75 mrad/h, and 1.1 mrad/h, respec- 

tively (see Fig. 1 for locations). Direct alpha radiation measurements 

made at contact with the surface of floors in each area were all less 

than 260 dpm/lOO cm2. Direct alpha radiation levels up to 520 dpm/lOO 

cm2 were found at the surface of the open floor drain in the former 

Dynapak area (Drain No. 1, Fig. 1). 

Smears taken from this drain gave transferable contamination levels 

of 70 dpm/lOO cm2 alpha and 150 dpm/lOO cm2 beta. Transferable contami- 

nation levels on floors were <lO dpm/lOO cm2 alpha, and <200 dpm/cm2 

beta. Samples of residue were taken from drains in the former Dynapak 

and grinding and cuttings areas and analyzed for uranium. The results 

were : 

Saarole number Locat iona 
Uranium concentration 

RCil K 

BBS1 Drain No. 1, former Dynapak Area 2.860 
. 

BBS2 Drain No. 2, former cutting and 
grinding area 1,280 

BBS3 Drain No. 2, former cutting and 
grinding area 15,600 

aSee Fig. 1 for location of drains. 

Drain No. 2 is an overflow type drain and sample BBS2 is a sample 

of the “crud” cake which had formed in this drain. This floor drain 

showing the portion of the “crud” cake left after sampling is shown in 

Fig. 3. Sample BBS3 is a sample of residue taken from the same drain. 

The spot on the floor showing low level surface contamination and 

associated elevated beta-gamma dose rates (0.40 mrad/h max.) was located 

near the south end of the Dynapak area (Fig. 1) and was a few hundred 

square centimeters in area (approximately 900 cm2). The elevated beta- 

gamma dose rate associated with the drain in the Dynapak area (Figs. 1 

and 2) comes from contamination around the lip and inside surfaces of 

the drain and the area involved is approximately 200 cm2. The maximum 

beta-gamma dose rate of 1.1 mrad/h was measured in a seam in the floor 

of the former machine shop area (Fig. 1). The lead-filled seam is 

e-w.- -I_- . ..-.-_- --- 
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approximately one inch wide, traverses the full length of the room and 

apparently serves as an expansion joint for the concrete floor. The 

full length of the seam was not accessible for surveying (covered by 

equipment 1 but, of the length checked, only a few feet gave elevated 

beta-gamma dose rates. The area1 extent of the contaminated sea was 

about 1000 cm2 (Fig. 4). . 

SIGNIFICANCE OF FINDINGS 

The measurements made during the current survey are in general 

agreement. with those made during the 1977 survey of this site. Most of 

the current measurements are within existing U. S. Department of Energy 

guidelines for the release of property for unrestricted use.1 These 

guidelines for uranium contamination are given in Table 1. However, the 

beta-gamma dose rates measured along a seam in the concrete floor of the 

former machine shop area exceed these guidelines. The floor drains in 

the former Dynapak and cutting and grinding areas show very low levels 

of contamination, but do indicate that at some time uranium, probably 

from the cleanup of spills, was flushed down these drains. The drains 

empty directly into the nearby Naugatuck River and any uranium contami- 

nation that may have been discharged into the river would have been 

diluted by river water, and widely dispersed downstream by the flow in 

the river. Thus, it is highly unlikely that any significant radioactive 

contamination could be detected at or beyond the outfall of the drains. 

l”U. S. Department of Energy Guidelines for Residual Radioactivity 
at Formerly Utilized Sites Remedial Action Program and Remote Surplus 
Facilities Management Program Sites” (January 19851. 



ORNL-DWG. 82-10520 

100' 

- I T 
,-1 

OFFICE AREA 
PLATFORM 

O-O.04 m rod/h wO.75 m rod/h 
FOOR DRAIN 

NQl 

DY NAPACK AREA 

I 
DYNAPACK BASE 

40’ 

~ 

URANIUY 

STORAGE 

-$- 

24’ 

LA0 
HOOD 
AREA 

MACHINE SHOP 

, I m rod I h - -:,“;;“‘“” 
I 

CUTTING AND 
GRINDING AREA 

L 

30’ ---j--- 50’ 

:LOOR DRAIN 
NQ2 

- 18' - 

50’ 

i 

Fig. 1. Plan view of the Bridgeport Brass Company, Seymour, Connecticut 
facility. Area designations are those in use during the 
contract period (1962-1964). 
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ORNL Photo. No. 5133-80 

Fig. 2. Drain no. 1 located in the former Dynapak area (Fig. 1). 



ORNL Photo. No. 5134-80 

Fig. 3. Drain no. 2 located in the former cutting and grinding area (Fig. 1). 
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ORNL Photo. No. 5141-80 

Fig. 4. Seam in floor of the former machine shop area (Fig. 1). 
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Table 1. Acceptable surface contamination levels 

Nuclidesa RemovablebJeJf 

U-nat, U-235, U-238, and 
associated decay products 

5,000 dpm o/100 cm* 15,000 dpm o/100 cm* 1,000 dpm o/100 cm* 

Transuranics, Ra-226, Ra-228, 
Th-230, Th-228, Pa-231, AC-227, 
I-125, I-129 

100 dpm/lOO cm2 300 dpm/lOO cm2 20 dpm/lOO cm* 

Th-nat, Th-232, Sr-90, 
Ra-223, Ra-224, U-232, I-126, 
I-131, 1-133 

1,000 dpm/lOO cm2 3,000 dpm/lOO cm* 200 dpm/lOO cm* 

Beta-gamma emitters (nuclides 
with decay modes other than 
alpha emission or spontaneous 
fission) except SR-90 and 
other noted above 

5,000 dpm py/lOO cm2 15,000 dpm By/100 cm2 1,000 dpm By/100 cm2 

'Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits 
established for alpha- and beta-gamma-emitting nuclides should apply independently. 

b 
As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive 

material as determined by correcting the counts per minute observed by an appropriate detector for back- 
ground, efficiency, and geometric factors associated with the instrumentation. 

'Measurements of average contaminant should not be averaged over more than 1 square meter. For 
objects of less surface area, the average should be derived for each such object. 

d 
The maximum contamination level applies to an area of not more than 100 cm2. 

eThe amount of removable radioactive material per 100 cm* of surface area should be determined by 
wiping that area with dry filter or soft absorbent paper, applying moderate pressure, and assessing the 
amount of radioactive material on the wipe with an appropriate instrument of known efficiency. When 
removable contamination on objects of less surface area is determined, the pertinent levels should be 
reduced proportionally and the entire surface should be wiped. 

fThe average and maximum radiation levels associated with surface contamination resulting from beta- 
gamma emitters should not exceed 0.2 mrad/hr at 1 cm and 1.0 mrad/hr at 1 cm, respectively, measured 
through not more than 7 milligrams per square centimeter of total absorber. 

a3 
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BRIDGEPORT BRASS COMPANY 
SEYMOUR, CONNECTICUT 

At the request of the Department of Energy (then ERDA), a preliminary 

survey was performed at the Bridgeport Brass Company in Seymour, 

Connecticut (Fig. 1) on January 26, 1977, to assess the radiological 

status of those facilities used under Atomic Energy Commission (AEC) 

contract during the period 1962 through 1964. Mr. Edwin F. Rich, Plant 

Engineer, provided information about the project and identified those 

areas utilized in the project. Contract work involved the developmental 

process of cold-forming (extrusion) of natural uranium metal, associated 

storage, and laboratory support. This operation was moved to the site 

from the Company's Havens Laboratory, Bridgeport, Connecticut, in 1962. 

Present Use of Facilities 

From information contained in ERDA records and that obtained during 

the survey, the extrusion operations were conducted in a portion of only 

one building (area approximately 30 x 100 ft). An adjacent area of 

similar size was used for uranium and general storage, machine shop, 

cutting and grind 

is now a printing 

owned by National 

Company is a subs 

Health and Safety 

ng room, and laboratory hood area (Fig. 2). The area 

plant with associated offices, warehousing, etc., 

Distillers and Chemical Corporation. Bridgeport Brass 

diary of this company. It was determined that the 

Laboratory (HASL) conducted a radiological survey of 

the facility in 1964 when the project terminated (report attached). 

Results of Preliminary Survey 

The preliminary survey was conducted by H. W. Dickson and M. T. Ryan 

of the Oak Ridge National Laboratory and W. T. Thornton of the DOE/Oak 

Ridge Operations Office (then ERDA). A survey was conducted in the 

former Dynapak Extrusion Area , in an adjacent area used for uranium 

storage (see Fig. 2), in a space formerly used for offices, and in an 

area above the former office area (see Fig. 3). The survey consisted of 

gamma-ray exposure-rate measurements 1 m above the floor surface, 
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beta-gamma dose-rate measurements 1 cm above the surface, and direct 

alpha radiation measurements made at contact with the surface. 

Gamma-ray measurements in the former extrusion area (Fig. 2) 

resulted in a maximum reading of 9 uR/hr 1 m above the surface. The 

maximum beta-gamma dose rate 1 cm from the surface in that area was 0.6 

mrad/hr, and the maximum gamma-ray exposure rate was 50 pR/hr 1 cm from 

the surface. The maximum direct alpha radiation measured was 300 dpm/lOO cm2. 

In the former storage area just outside the extrusion plant, the following 

maximum readings were observed: 6 uR/hr gamma-ray.exposure rate 1 m 

above the surface, 0.20 mrad/hr beta-gamma, and 30 pR/hr garmna-ray 

exposure rate at 1 cm from the surface. No alpha activity above back- 

ground was detected in this area. In the former office area (now print 

shop) (Fig. 3), the following maximum readings were observed: 8 pR/hr 

gamma-ray exposure rate at 1 m above the surface, 1.75 mrad/hr beta- 

gamma, and 130 pR/hr gamma-ray exposure rate at 1 cm from the surface. 

The corresponding direct alpha radiation measured at this point (crack 

in concrete floor) was 180 dpm/lOO cm2. All measurements made on the 

second level of the facility were at background levels. 

An effort was made to confirm radiation levels presented in a 

report of a survey conducted by A. J. Breslin, former HASL, October 21, 

1964 (see attached report). Most of the current measurements were found 

to be in agreement with those in the 1964 survey and within existing 

Nuclear Regulatory Commission guidelines for unrestricted use. However, 

in one area, radiation levels were found to approach or exceed these 

guidelines. Because of this, some additional measurements should be 

taken at this site. 
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Fig. 1. Location of the Bridgeport Brass Company in Seymour, Connecticut. 
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Fig. 2. Location and radiation levels inside the area once used for 
extrusion operations at the Bridgeport Brass Company site. 
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Fig. 3. Location and radiation levels inside the area used for 
office operations at the Bridgeport Brass Company site. 
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John W. Ruth, Director 
Feed Materinls DLvisfon - OR 

A. 1. Ereslfn, Director 
Health Protection Engineering Dtvislon, WL, NY 

COWl!AMIZ?ATION SURVEY AT F-Cm& MEZXLS, INC., SEYfr(lOUR, 

. . 

Summary 
Accommed by Mr. A. Grolla o f Zeacflvo Xetals, on October 21, 1344, 
I vfafted the Seymour Facility, formerly occuplec;t by Reactive Metals, to 
perform the survey reques:ed tn your telegram to Cr. lLarley dated Oc+~txr 7. 
We hspected ail roams that wfzra rclatsd to AX contrsct activities and 
measured surface contamtnatton In ths foltowlng areas: mac:hine shop, 
metal storage area, lab hood area, cxttlng and grinding room, and Dynagack 
area. Ail rooms were fits of process and oace e,quipment and tyerx3 claaa 
In appearance. Tacal exhaust ventilation systems had been removed irom 
the process areas. The only fixtures and equigaent in evidence were Ughtfng 
fktures, slectrkaIr gas and compressed air SONLC~S, air concUtio.2tng 
system.s, and a few portable me 4zxt.inguishers. 

In my judgment, the process areas hme been cltxtned of umnhm cxntamina- 
tion fsatisfackxily and can be released for unrestricted use. 

._ ;. - _ .I . -. . -’ -. a. :,.- -. . . : 

Follcwing iacfllty decontaninatlon by Reactive Metals, but prior to my visit, 
Mt. Grella had performed a detaLki survey of floor wntaminatior). E&s 
mtisurements were made on grid patterns established for each of fho process 
areas. His sume~ rosti?rs are shown in Ffgures f - 4. 

c 

My measurements were performed at kkations selected randomly from ti.0 
same grid patterns, covering about one-thfrd of the locations included i;l 
his suwey. (It should be noted that the locations were only approximately 
the same.) In addltfon, I measured contairrlnatlon on a few stafjces &ovs 
the floor ouch as window sills and shetvos. The results are shown ln 
Figures 5 - 9. Numbers on the floor pkR3 correspond to thOS8 On Mr. GrelLa's 
diagrams. The circled numbers lndlcate Iocatfons at which measurements 
wore obtained. 

% - 
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. . John VI. Ruth .. -20 QC7 3 0 1964 . . 

An Eberllne PAC ISA alpha survey meter and a Unfversal Atomfcs Model 
6700 b&a-gamma survey meter were us0d for contact measurements. Sczear 
sampllag con&ted of r&l&g a one fnch dfzneter filter paper over an area . 
of approzdmately lCOcm2. 

Measurements ~lth the Elberli~e PAC 12% are rq~ortcd In Figures 9 - 9.b . . 
cotmts/~ute/to SquurEl cendxo~rs, Tiiose values xnay be converted :’ : 
approximately l Q dlsintegrattons/mfnut0~lCO square ccntk~eters, the usual 
tits & surface cs&mlnation, by subtracting an instrument :;ac!cgound 
of 109 countsfulnute and multlpiying the result by 4, In using LhIs izalcu- 
Iation, sur>m roughness Is neglected. Consequently, c-ontamfAat.ion is 
~mderestixat3.d to some degr0e. 

3lte bata-gam@ measurements are rcpor?zd fn units oi miUrad/hour. Any 
meusuremcnt IQ to .05 ixUirad/%our Is oqufveleat to backgmund, 

ihe smear me i3ziwwmts ure reported dlrecdy a8 net alpha disinte-gration3/1CO 
eQunre ~eMh38tsrs. 

. . . ‘_ . . 

Besultg 

T4aking t!2e UeuSur~ents fn 8ii areas fntQ CCcQunt, 505 of t!!e direct alpka 
maasureuants tuem & 300 u cUo/niiljIWcza2, 373 were s 2600 a dts/mln/ 
IOQcIn~, and 97% were C 3200 Q dis/xln/IOOcm2. The niaximun value 
was 25,fMQ a d13&n/100cm2. 

Wth the exceptlan of tfiree ot four values, the Leta-gamma neasurement~ 
did r.mt exaed backgrounri, ‘Iss hlghcst value was 0.5 mlUraci/hour. . 

Agreement with Mr. GreUa’s data f0 good and certainly within the Utits 
of expected difkences for this kind of surv%ye Acsordlng to bJr. GreUa, 
the fixed alpha values listed on h.la survey shests represent reudings imm 
a PAC ISA corrected for a 50 c/m !x@qjround~ Therefore, 8 more appropfato 
heading for his measurements woulC De “net czounts/mln/60cm2..’ 

I am notaware of any AEC standar&~ for surlar=0 conta;ninatlon with w!tich 
the survey c%ta may be compared. Zwtwor, the value% are qu!to low and 
certainly are inolgnMcant wtth respect to any ~odo oi exposure tht can 
be hypothesked. m 
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