UNIVERSITY OF CALIFORNIA

GIATION LABGRATORY
o, pox 8eb

VERMORE, CALIFORNTA ﬁmgust EE. 1867

Mer. E. C. Shute, Manager

San Francisco Operations Office
U.5. Atomic Energy Commission
2111 Bancroft Way

Berkeley, California

Subject: SUMMARY HAZARDS ANALYSIS - PU-AM RELEASE TO SANITARY SEMWER

Dear Mr. Shute:

The attached summary analysis of the recent radicactivity release to the
Livermore sanitary sewer system s enclosed for your information and a
copy included for further transmittd] to Mr. A. Cornish of the State
Department of Public Health. Total distribution of this report is noted,
with no further distribution anticipated.

The data, conclusions, and recommendations contained in this analysis

. Were discussed on July 11, 1967 in a meeting at LRL with Mr. @ryce Rich,
LRL Hazards Control; Messrs. A. Cornish and J. Brown, State of Calitornia
Department of Public Health; and Me. J. Beaufait of your office.

1t is my understanding Trom this meeting that there was agreesment with
the conclusions and recommendations of this analysis report by 2ll in
attendance., On this basis, the Laboratory is continuing to accomplish
the recommendations as noted. During the week of August 21, 1857 the
Laboratory will meet again with Livermore officials to discuss final
gisposition of -this matier.

If vour office or the State Department of Public Health does not concur
with the recommendations, wa would appreciate your comments.

Sincerely,

DCS:WPB: 3 - D. C. Sewell

Associate Director

LREL, Livermore
ttachments:

Memorandum to D. C. Sewell. Zubject: Summary Hazards
Analysis - Pu=-Am Release to Sanitary Sewer.
Dated July 18, 1967 (2 copies)
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MEMORANDEM
TO: D. C. Sewell
FROM: W. P. Benneit and B, L. Rich

SUBJECT: Preliminary Hazards Analyses - Pu-Am Felease to Sanitary Sewer

Intreduction

During the three week period of May 25 through June 15, spproximately 31 milll-
curies of Pu 233 - Am 241 was released from an unidentified Laboratory location
into the sanitary sewer system. Although the maximm permissible levels (AEC
Manual Chapter 0524) for uncontrolled drinking water had not besn exceeded at
any Time, a vigorous sampling program at the Livermore Sewage Treatment Plant
was iniriated to better define concenirating mechanisms, hazards, ste, The
appropriate city, state and AEC offices were notified as soon as the magnitude
of the relesse was adequately verified in order te avoid misinterpretations of
increased sampling programs and possible bad publicity from inadvertent release
of partial truths, ete. The following summarizes our findings and svalustions
to date.

LRL Sewer Monitor

The Laboratory maintains a "continuows” sampler on the sanitary sewage systed
which collects 2 proportignal sample of sewage as it leaves the LRL and- Sandia
sites. The sampler takes a fixed wolume sample at 2 frequency proportional to
“ha valume of flow in the sewer. The sewage then enters the Livermore sewer
system and poes directly to the waste treatment plant,

Thres times @ week a sample is collected from the sump in which the proporticnal
samrle is accumulated, The sample (containing solids, wastes, atc. ) is evapor-
ared, digested and plated on stzinless steel planchettes for gross aipha and
beta counting. Other specific analyses for tritium, lodine, beryllitm, FH and
chlorine are routinely run on the sample. When radigactivity in the samle is
high, pulse height analyses for specific isotcps identification is perfommed.

Cn May 25 and 29, the routine samples chtained from the sump and counted on
May 29 and June } indicated aprroximately 30 and 100 times the "normal” levels
respactively. The sewer monitor was inoperative during the peripd of May 219
to June 2. The sample cbtained on June 6 was also a factor of 100 higner than

"normal’. [See Figure 1. Isotopic analyses identified the contamination as
Pu 239 and Am 241. '

Livarmore Sewvage Treatment Plant

Samples of the digesters and sludge in the city sewage treatment plant are
routinely analyzed once & month. Even though the Laboratory had not excesded
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sne-nalf the maximen permissible drinking water levels recommended for con=
rinuous uncontrolled off-site use, an unusual release had cccurred and an
increased sampling frequency was initiated on June 0. Samples taken on June 6
in the digester were approximately 1 to 2 thousand times “normalll, The activity
was Sdentified as Pu 239 and Am 241. It was estimated (from LRL sewer monitor
analyses) that over a three week pericd from May 25 to June 15, the Laboratory
discharged approximately 32 millicuries of Pu 238 - Am 241 to the sewer (sce
Figure 1). A reasonably detailed sampling program at the Livermore treatment
plant revealed that there was approximately 27-30 mCi of Pu 239 - Am 241 in that
system as of June 16 (see Table 1). This is excellent agrecment.

Analyses indicate that this activity tends to follow the plant “sludge", con-
centrating in the aeration tarks and sludge digesters (see Figure 3. The
digester sludge is routinely discharged to the sludge lagoon where it is mixed
with such large volumes of sludge that hazardous levels are not expected.

{evels in each of these systems are being maintained due to the concentrating
mechanism of the digester and aeration tanks. 90% of the sludge Ivom the
secondary sedimentation tank is retuimed to the aeration tanks; the other 10%
is pumed back to the "head end" of the system. This provides a concentration
mochanism in the serarien tanks and tends to maintain a low level of activity
throughout the system while the activity is being removed to the digesters.
The digesters are a concentrating mechanism also., Since 0.5-2% of the sewage
ie salids with a density of approximately 1, the activity in the sludge 18
concentrated by a factoer of 50-200. '

Figure 2 indicates the expected clearance rate of the system which will be
sccomplished by purging with uncontaminated waste over a period of time.

T+ should be noted that nearly all the activiry will eventually be contained

in the sludge lagoon. The sludge is placed either in drying beds or in sludge
lagoons, where the water is removed by evaporation and “decanting''. The drying
beds have not been used for the better part of a year. All of the radicaciivity
has gone to the sludge lagoons, which have a capacity of approximately S years
at present plant volume, The ultimate fate of the sludge in the sludge lagoons
ie uncertsin at this time. However, it is anticipated that it will be several
years before it is used in turf building. The sludge is never used in agri-

cultoral areas (food producticn) unless specific public health service approval
is granted.

Hezards Anzlyses

The radisactivity will be contained in a layer of sludge, i.e. beneath approxi-
mately 3-4 feet of sludge on the top with approximately 8-10 feet balow. When
he sludge is removed, some mixing would occur. However, assuming the acTivity
iz removed in as little as cne-thirdg of the solids from the lagoon and sssuming
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1.5 cf of sludge per mz of turf [worst feasible conditiens), less than 0.5 uc,-‘mz
of turf would result. This compares to 4.5 uc/m? (MPC recommended by LRL) for
use on deep root perennials. Lavels as high as 62 uc/m* zre recommended by the
USAF* for uncontrelled surface contamination, such as the levels which would be
permitted on the surface follewing a Palomares-type accident, A recommended
decontamination technigue of higher levels [same reference) in these areas com-
sists of plowing to a depth of 1 foot.

Increased frequency sampling in the Livermore treatment plant area has been
established and will be contineed until all of the activity in the plant has
reached the sludge lagoons. The proesent activity levels in the plant da not
constitute a significant personnel hazard. Since nearly all the activity is
contained in sludge and dilufed in extremely large volumes, we estimate that
there will be no significant uptake by plant personnel. Air activity levels
have been and are being measured at the plant during thi period of time when
activity levels are the highest. Mo datectible [ <10°+% uc/ce) activity has
been found above natural background (most restrictive MPC_ = & x 10-14 we/cc).

The effluent water from the plant has been analyzed daily since June 15. Activ-
ity was detected on 2 days only and indicated < 0.1 MPC,; for continuous uncon-
iralled drinking water (5 x 10~3 detection limit).

Available datz indicate that there is little or no downward migration of
plutonium in soils. There is no significant tisk of the radicactivity in the
sludge lagoons reaching the water table.

Maclear Weapon Accident Program'', Strategic Adr Command [Offutt AFE,
Nebraska}, Report SAOM-3355-1, 7 Feh. 1564,

Source Locarion

An attempt has been made to locate the sgurce of this accidental release within
ine Laboratory by sampling the plant gewsr system at various points and sur-
veying Laboratory draine and possible discharge points bullding by building,

AT present, the only indicetion of astivity rveleased is in the Decomtamination
and Disposal areas, Building 127. Since low level radicactivity is routinely
released to the sewer from this area, it has not been definitely established
that this is the source of the relesse in question. However, at present, it
seems 10 be the most likely source. Increased controls, sampling technigues,

etc. are being applied in this area to prevent inadvertent releasss. Continued
survelllance of other areas is being exercised.

Conclusions
=l sl ona:

1. During the period of May 25 to Jume 15, 1967, approximately 32 mc of
Pu 239 = Am 241 was released tol the Livermore treatment plant, This
sctivity was contained in sewage efiluent which when it left the lsboratory
was. at a concentration of = 1/2 the permissible drinking water limit.
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Z. This activity is now concentrated in the sludge within the treatment

plant and will be diluted in specific activity when it is released to
the sludgs lagoons,

3. The clearance of the system may take several monthe (28 day half life)
based on the most recent information on flow rates and volume,

4.  The activity will bacome diluted, distributed and fixed in an approxi-
mately 2 foot thick layer of sludgs,

5. There is no hazard to the plant perscnnel as a result of the presence of
this material.

6. Insignificant activity (20.1 x MPC; for any one day) has been released
in the plant liguid effluent to the snvirorment.

A i : 0 g 2 :
7. It is extremely improbable that levels exceeding 0.5 uc/m” could sver
result in any ares regardless of the fate of the activity in the sludge.

This is below present accoptable standards of 4.5 uc/mi for deep root
perenrdials,

8. Although this parricular ircident has not resulted in 2 releasa sbove
permissible levels or presented a hazard to treatment plant persoanal
or the commmity, the concentrating mechanisms in this plant should be
recognized for future hazards evaluations.

3. OQur present monitoring system nesds to be upgraded in order to reduce

the long delay between release and detection of accidental releases of
ECTivity.

Becommendaticns

1. That no attespt be made to resove the activated material from tha plant

it this time, and that it be allowed to become fixed in the slwdge lagoon.
.. That Hazards Control proceed with High priorizy to develop an adequare
- continucus monitoring (alermed) system for the LAL sewage effluent.,

3. That the detailed sampling program ar the treatment plant continue at
least until it is assured the activity has reached sludge lagoon.and
until apy activity relessed from the plant has been documented,

4. That we gbrain concurrence with the above conclusions and recommendations
zrom the California State Depsrtment of Heslth (Joe Ward) and this infor-
mation be relayed to the proper City of Livermore officials.
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#hen the improved system in item 2 zbove is in service, close coordin-
ation with plant personnel in case of future accidental releases should
be exercised such that diversion of high level contaminated effluents
to holding basins will minimize hazards and will aid in decontamination
and/or removal (if necessary).

@ﬂﬁwﬂ? 4L

W. P. Bennett
B L Rich

RV Grifeith -
D. J. Xvam
J, L. Dlsen
R. J. Patterson
R: E. Yoder
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2 Ssa Figure 3 - Plant Flow Sheet

® This-represents normal "Background" Ievels,

Alpha Activity Valume Total
dpm/1 liters mCi
1,790 4.8 % 10° 0.4

166 & x 10° 0,045
185 WA N
5,085 4.1 % 10° 9.4
23.200 1.5 %100 15.7
30 2.5 ltli'5 0.045
30 dome 1,5 %1070  est.l-4
am °r 4
est. 10° tons
None 0
datectable
TOTAL 26,6-29.6

Zstimate made Dy

calculation of that released from digesters as of this date,

ot
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Conments

ActiviTy continuously
supplied from Secondary
Sedipentation tank
sludoe.

Sludge not sampled.
ACtivity here in
Yiguid efflucnt.

Only liguid efflucnt
sampled.

=00% of Sccondary
Sedimontation sludge
returied here.

1% s0lids assumed
(9.5 - 2§ measured)

Ligquic phase only
sampled.

NMary aiiZicult to

obtain representative
sample.

Liguid effluent for
uncentrolled use.



