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A REPORT ON THE EXAMINATION
OF THE WASTE TREATMENT AND DISPOSAL OPERATIONS
AT THE NATIONAL REACTOR TESTING STATION
IDAHO FALLS, IDAHO

I. INTRODUCTION

Purpose and Nature of the Examination

Representatives of the Federal Water Pollution Control
Administration and the Idaho Department of Health made an
examination of the waste treatment and disposal practices
at the National Reactor Testing Station (NRTS) near Idaho
Falls, Idaho during the period October 15 to 22, 1968. The
purpose of the examination was to review and cvaluate the
existing waste management operations to determine whether
any additional water pollution control systems or procedures
are necessary or desirable to carry out the national
policy to improve water quality as set forth in Executive
Order 11288, "Prevention, control, and abatement of
water pollution by Federal activities."

The Federal VWater Pollution Control Administration
was represented by Dr. Milton Lammering and Richard Velten
from the Technical Advisory and Investigations Office
in Cincinnati, Ohio; and Harold Geren and Jack Sceva of
the Northwest Region, Portland, Oregon. The Idaho Depariment

of Health was represented by Mr. Melvin D. Alsager.
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An itinerary of the reconnaisance, including the names of
those individuals with whom discussions were held, is presented as
Appendix A to this report. A1l operating installations were
visited except the Naval Reactors Facility. The representatives
of the Atomic Energy Commission and the site contractors provided
information on the treatment and disposal of liquid wastes and

arranged for field visits to the various installations.

General Description

The National Reactor Testing Station was established in 1949.
It consists of an 894 square miles reservation in Eastern Idaho be-
tween Idaho Falls and Arco that is used by the Atomic Energy
Commission to build, test and operate various types of nuclear re-
actors. The NRTS also has facilities for the processing of spent
reactor fuel elements and the calcining of highly radioactive liquid
waste for long term storage.

More than 40 reactors have been constructed and operated
at the NRTS during the last twenty years. HMany of these have now
fulfilled their purpose and have been dismantled, transferred or
put in standby status. These reactors have been constructed and
operated by private firms under contract with the AEC. Plant
investment at the NRTS exceeds $450 million, with a replacement

value exceeding $600 million.



The various reactor areas are widely dispersed over the
Station. This dispersal provides protection in case of an
accident, but also makes the use of a common water supply and
waste disposal system impractical. The fresh water supply is
obtained from wells located in each reactor facility area.

In 1966, ground water with-drawal at the NRTS was about two
billion gallons, or an average of about 5.4 million galions
per day.

This large water use also results in a large amount of
waste water that must be discharged to the environment. Plant
wastes which are contained in the waste water are of three general
types: the radioactive waste, the chemical or industrial waste,
and the sanitary waste. Waste disposal facilities are located
at each facility area and are operated by the various AEC
contractors.

Any liquid radioactive waste that is not suitable for release
to the environment is transported to the calcining plant and
converted to a solid for long term storage. The "low-level"
radioactive waste is discharged to seepage pits, lagooons and
directly to the underlying aquifer through disposal wells. The
chemical wastes consist chiefly of brines from water-softening
plants and corrosion inhibitors from cooling water systems.
These wastes are also discharged to pits, lagoons and disposal

wells. The sanitary waste consists of the effluent from



treatment plants and septic tanks. These wastes are dis-
charged to drainfields, sumps, lagoons and disposal wells.

Zones of perched ground water have developed beneath
some of the disposal ponds at the various facilities. These
zones are generally perched on a sedimentary interbed in the
basalt. The development of perched water zones beneath a waste
discharge facility is very desirable from the standpoint of
water pollution control, as it increases the travel time distance,
and the amount of sorption the waste will receive prior to
recharging the regional ground-water body.

The U.S. Geological Survey has been carrying on investi-
gations for the AEC at the NRTS since its inception. They have
supervised the drilling of many thousands of feet of test
wells and have provided a very valuable service in testing,
recording and evaluating geologic and hydrologic conditions at
the NRTS. Their reports are the chief source of information

on the effects of waste disposal on water quality at the NRTS.



NATIONAL POLICY RELATING TO POLLUTION CAUSED BY
THE OPERATION OF FEDERAL FACILITIES

The purpose of the Federal Water Pollution Control Act
is to enhance the quality and value of our water resources
and to establish a national policy for the prevention, control,
and abatement of water pollution. The policy for all Federal
departments, agencies, and establishments of the Executive
Branch of Goverhment was spelled out in Executive Order 11288
"Prevention, control and abatement of water pollution by Federal
activities." This policy states that Federal establishments
shall provide leadership in a nationwide effort to improve
water quality through prevention control and abatement of water
pollution.

In order to enhance or improve water quality, it is the
responsibility of each Federal activity to establish programs
for the improvement of each waste treatment operation that
contributes waste to the Nations water resources. These
programs should provide for the best possible treatment
methods available so as to demonstrate what can be done to
enhance and improve water quality. In no event should the
operation of Federal activites cause the further degradation

of any of our water resources.



II. SUMMARY OF REPORT
This report reviews and evaluates the existing waste
management operations at the NRTS to determine whether
any additional pollution control systems or procedures
are necessary or desirable to improve or protect water
quality.
The report is based on an examination made during October
1968 and on reports and information provided by the Atomic
Energy Commission and the U.S. Geological Survey.
The NRTS was established in 1949 for the purpose of testing
nuclear reactors. More than 40 reactors have been constructed
and operated since that time. The NRTS also contains a
chemical processing plant for reclaiming fuel from used
fuel elements and a calcining plant for converting highly
radioactive liquid waste to a solid for long time storage.
The NRTS is located near the eastern end of the Snake River
Plain in southeastern Idaho. This plain extends over 8000
square miles and was formed by a thick series of lava flows
that partially filled the ancestral Snake River Valley.
The Snake River Plain is underlain by the Snake River
Aquifer, one of the worids most productive ground-water
reservoirs. This aquifer discharges some 6,000 cubic
feet per second in the Snake River Canyon at the western

end of the Plain.
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Recharge comes chiefly from rivers flowing out of ihe
mountains bordering the Plain on the North. These streams
sink into the porous lavas.

An estimated 2000 cfs of ground water moves beneath the
Station in a generally southwesterly direction. Part

of this is recharged on the Station and part is moving
through from farther up the Plain.

The travel time for ground water to move from the NRTS to
the discharge area in the Snake River Canyon is not known
but is estimated to exceed 100 years.

Ground water between the NRTS and the discharge area is
being developed. Travel time from the NRTS to areas of
potential development may be only a few years.

The depth to the water table generally increases in a
southwesterly direction across the Station, and ranges
from about 250 feet in the Test Area North to approxi-
mately 600 feet below land surface at the burial ground
near the southwestern corner of the Station.

The various reactor areas are widely dispersed over the
894 square mile Station. Each facility has its own water
supply and waste disposal system with the exception that
all high level liquid radioactive waste is processed at
the calcining plant and all solid radioactive waste is
buried in the burial ground or stored underground in

metallic containers.
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Liquid wastes generated at the NRTS include radioactive
wastes, chemical wastes and sanitary wastes. "The Tow
level radioactive wastes are discharged to seepage pits,
lagoons and disposal wells. The chemical wastes are
discharged to pits, lagoons and disposal wells and the
sanitary wastes from sewage treatment plants are dis-
charged to drainfields, sumps, lagoons and disposal wells.
The Geological Survey has been carrying on investigations
at the NRTS since its inception. They have supervised
the drilling of many thousands of feet of test wells and
have prepared numerous reports describing the geology

and hydrologic conditions at the Station. They have also
performed a valuable service in monitoring the effects of
waste disposal.

The National policy for water pollution control by Federal

activities calls for the best possible treatment methods

so as to demonstrate what can be done to enhance or improve

water quality.

The Idaho Operations Office of the Atomic Energy Commission

operates on the policy that water quality can be degraded to
the upper Tlimits of the Public Health Standards for drinking

water at the point of first use below their operations.
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The burial ground for solid radioactive waste disposal is
located near the southwest corner of the Station. The
waste is deposited in trenches excavated to the top of the
lava surface and covered with silt and clay on a weekly
schedule. There are no observation wells to monitor the
effects of the burial ground on water quality.
Low level liquid radioactive waste is discharged to an
excavated pit in the lava at the Experimental Breeder
Reactor Area, into ponds and a shallow well at the Special
Power Excursion Reactor Test Area, directly into the ground-
water supply by a deep well at the Chemical Processing Plant
Area, into ponts at the Test Reactor Area, and the Naval
Reactors Facility, and into the ground water supply by
drilled wells at the Test Area North.
Chemical waste is discharged to a pond and shallow well at
the Experimental Breeder Reactor Area, into ponds and a
shallow well at the Special Power Excursion Reactor Test
at the Chemical Processing Plant Area, into a sump and
directly into the ground-water supply by a deep well at
the Test Reactor Area, into ponds at the Naval Reactors
Facility and into ground water supply by wells at the
Test Area North.
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Sanitary wastes are discharged to a tile drain system at
the Central Facilities Area, to a sewage treatment lagoon
at the Experimental Breeder Reactor Area, to seepage pits
and drain fields at the Special Power Excursion Reactor
Test Area, into seepage pits at the Chemical Processing
Plant Area, into a seepage pit at the Test Reactor Area,
to a lagoon at the Naval Reactors Facility and into the
ground water supply by disposal wells at the Test Area
North.
Chemical and radioactive wastes have degraded the ground
water beneath the NRTS. The tritium is believed to be
entirely contained beneath the Station in that it is de-
caying at a rate approximately equal to the rate of addi-
tion to the water supply. The ground-water supply beneath
the NRTS has been degraded by hexavalent chromimum and

chlorides and an increase in total dissolved solids.

There is no information available to show whether the waste

disposal operations at the NRTS have yet migrated beyond
the boundary of the Station.

The primary recommendations call for the abandonment of
the practice of burial of radioactive wastes above the
Snake Plain Aquifer, the removal of the existing buried

wastes and studies and programs by the AEC that will lead

to the elimination of the discharge of tritium to the Snake

Plain Aquifer.
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Recommendations for additional water pollution control
practices are made to improve and protect the water quality
in the Snake Plain Aquifer. They include elimination of
disposal wells that discharge waste directly into the
ground water supply, the elimination of the use of seepage
ponds for the disposal of chemical wastes, and the improve-
ment of some sanitary waste treatment systens.
It is also recommended that the Idaho Operations Office of
the AEC adopt a broader definition of pollution so as to

include any avoidable deterioration in water quality.
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III. RECOMMENDATIONS FOR WATER POLLUTION CONTROL

The National policy for water pollution control calls for
protection and enhancement of the nation's water quality. This
policy applies directly to the valuable ground-water resources
of the Snake Plain Aquifer underlying the National Reactor Testing
Station. Present waste disposal practices have resulted in
localized pollution of the Aquifer within the Station boundaries.
The Federal Water Pollution Control Administration concludes that
present disposal practices are a potential threat to the water
resources of the State of Idaho.

The FWPCA recommends that:

1. Burial Ground

a. The AEC initiate a positive comprehénsive program for
abandonment of the practice of burial of radiocactively
contaminated solid wastes, including removal of such wastes
Qresent]y buried at the site, to a new burial site, remote to
the NRTS, and more hydrologically isolated from any important
ground-water or surface-water resource. To provide
some measure of additional protection to the Snake Plain
Aquifer from radioactive wastes until the above recommen-
dation can be implemented, the following operating

procedures are recommended:
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i. A two to three-foot layer of clinoptilolite be
placed in the bottom of the burial trench to separ-
ate the radioactive waste from the basalt surface.
ii. The radioactive waste material be covered with soil
at the end of each day's disposal rather than on
a weekly basis.
iii. An observation well or wells be constructed in
proximity to the burial ground to monitor the effects

of the burial ground on water quality.

2. Disposal of Tritium Hastes

a.

The AEC study alternate disposal methods to lead to the
termination of tritium discharges to the Snake Plain
Aquifer and to surface ponds in order to eliminate the
introduction of tritium to man's environment.

The AEC undertake an immediate study to determine the
hydrologic isolation of the lowest, and now unknown,
horizons of the Snake Plain Aquifer or other aquifers

and the technological suitability of these zones to
receive and store tritiated waste water.

After such slow-flushing zones have been defined,

that disposal of tritiated waste water into these zones be
initiated after other radionuclides and polluting materials

have been stripped from the waste fluids.
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Experimental Breeder Reactor II Area (EBR II)

a. The use of a drilled well for the disposal of demineral-
izer waste be discontinued and the waste discharged to
the chemical waste pond.

Special Power Excursion Reactor Test Area (SPERT)

a. The demineralizer waste and the "blow down" waste
at the new Power Burst Facility be discharged to
a surface pont.

b. The septic tank system at the Central Terminal be
replaced with a lagoon or new treatment plant.

Chemical Processing Plant (CPP)

a. The AEC expedite the installation of the ion exchange
unit that will "polish" the condensate from the
low-level evaporator.

b. The AEC follow the recommendations of the
U.S. Geological Survey in their 1966 annual report
by constructing the additional observation wells that
are needed to better understand the behavior and fate
of the wastes from the Chemical Processing Plant.

¢c. The use of the deep well for the disposal of radio-
active waste be discontinued, to eliminate the threat
of an accidental discharge of unacceptable waste

directly into the Snake Plain Aquifer.
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d. The discharge of the chemical waste stream directly
to the Snake Plain Aquifer by the deep disposal
well be discontinued.

Test Reactor Area (TRA)

a. A review of the radioactive liquid waste program be
initiated with emphasis placed on the development of
treatment alternatives that would significantly reduce
the release of the long-lived radionuclides, strontium-90
and cesium-137.

b. The capability to discharge the liquid radioactive
wastes from the "hot" drains directly to the retention
basin without a gross radioactivity analysis being
performed be eliminated. A1l rad liquid waste from
reactor experiments should be drained to catch tanks
for analysis before discharge to the retention basin.

c. Equipment be installed to reduce the hexavelent
chromium in the blowdown waste from the toxic
hexavalent form to the less toxic trivalent form, or
some less toxic corrosion inhibitor should be used
in the system.

d. The use of the well for disposal of the blowdown
waste directly to the Snake Plain Aquifer be dis-
continued.

e. The discharge of the demineralizer waste stream to

a seepage pond be discontinued.



16

Test Area North (TAR)

a.

The discharge of chemical wastes directly into the
Snake Plain Aquifer through drilled disposal wells
be discontinued.

The discharge of septic tank and trickling filter
effluent directly to the Snake Plain Aquifer through

drilled disposal wells be discontinued.

Naval Reactors Facility (NRF)

a.

At least one observation well extending to the
regional water table be located immediately

down-gradient from the disposal lagoons.

General

a.

ID Chapter 0510-01 be modified to include the

national policy for water pollution control and the
Idaho Operations Office's definition of pollution
(ID-0510-004) be broadened to include any deterioration
in water quality as a form of water pollution.

The ID Manual Appendix 0510 be amended so that the
Radiation Protection Guide values (Part I) are
identified as those recommended by the Federal
Radiation Council.

The characterization of liquid effluents be improved
through expanded analytical analysis of monthly composite
samples to include quantitative identification of
specific radionuclides and a modification of reporting

procedures.
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A quality control program be established by the
Idaho Operations Office between the Analytical
Chemistry Branch, AEC Health Services Laboratory, and
the lsboratories of the site contractors.
The Idaho Operations Office annual report on radio-
active waste disposal operations provide a
comprehensive description of disposal activities
during the year. In particular, emphasis should be
placed on providing an insight to variations in
radionuclide concentrations which occur as the result
of batch-type operations as well as annual average
concentrations.
The various chemical waste streams and the water
supplies from the production wells be analyzed
periodically.
Sewage plant operators be encouraged to voluntarily
become certified and expand the sanitary waste re-

porting to all sewage treatment installations.
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IV. HYDROLOGIC SETTING

The Snake River Plain covers over 8,000 square miles in
southeastern Idaho. It ranges up to 60 miles in width and
extends for over 200 miles in a southwesterly direction from
St. Anthony. It was formed by a series of lava flows that
partially filled the ancestral Snake River valley. The plain
is bordered on the north by several mountain ranges and inter-
montane valleys, and on the south by the Snake River. It is
an arid region that generally receives less than 10 inches of
precipitation per year and has an evaporation rate that exceeds
three feet per year.

The plain is underlain by the Snake Plain Aquifer, one of
the worlds most productive ground-water reservoirs. This aquifer
which is formed by permeable zones in the lava, discharges some
6,000 cubic feet per second (cfs) in the Snake River Canyon at
the western end of the plain. Recharge comes chiefly from the
rivers flowing out of the northern mountains and sinking into
the porous lavas. These rivers include the Big Wood, Lost River,
Little Lost, Birch Creek, and several smaller streams.

The National Reactor Testing Station is located in the
eastern end of the plain and contains the recharge areas created
by the Lost, Little Lost, and Birch Creek Sinks. Some 2,000 cfs
of ground water (1,300 million gallons per day) moves from

beneath the station in a generally south to southwesterly



direction (Figure 1). Part of this ground water is recharged
on the Station and part is moving through from farther up the
Plain.

The travel time for ground water moving from the NRTS
to the discharge area in the Snake River Canyon is not known,
but estimates made from ground water velocity tests indicate
that the travel time will probably exceed 100 years.

Ground water between the NRTS and the discharge area is
currently being developed by wells for domestic, irrigation
and industrial supplies. Some ground water has already been
developed immediately down gradient from the NRTS boundary.
The amount of development in this area is expected to in-
crease with the population growth of the area. The travel
time for ground water to move into these areas from the
NRTS would be only a few years.

The depth to the water tgb]e generally increases in a
southwesterly direction across the Station, and ranges from
about 250 feet in the Test Area North to approximately 600
feet below land surface at the burial ground in the south-
west part of the Station. Numerous test wells have been
constructed on the NRTS and detailed information on the
geology and occurrence and movement of ground water is avail-

able in Geological Survey reports.

19
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V. LIQUID WASTE MANAGEMENT

Each program function area at the NRTS is responsible for
the treatment and disposal of the liquid wastes generated at
the area facilities. Consequently, waste management procedures
vary from facility to facility. The one exception to this
pattern of decentralization is the management of high Tevel
radioactive wastes (on the order of 104 uc/ml of gross beta-
gamma radioactivity). A1l high-level wastes are processed
in the Waste Calcining Facility at the Chemical Processing
Area.

The following sub-sections describe the current waste
treatment and disposal practices at each of the major NRTS facili-
ties and recommendations for additional water pollution control
practices to improve and protect the ground-water resources in
the Snake Plain Aquifer. Figure 2 shows the location of the
various facilities at the NRTS.

Burial Ground

Description and Operation

The burial ground for solid radioactive waste is located
soulhwest of the Central Facilities in an area underlain with
from five to twenty feet of silt and clay. This large
variation in thickness is due to the irregular basalt surface
that underlies this silt and clay deposit. The disposal trenches,

which are about five to six feet in width, are excavated to the
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basalt surface. The walls of the trenches stand vertical, with
1ittle evidence of caving. The solid waste is deposited in the
trench with some waste lying directly on the basalt surface.

The waste is covered with silt and clay on a weekly schedule.

The placement of solid radicactive waste directly on the
basalt surface and the periodic covering of the waste creates
a threat to ground-water quality. Rain, which does occasionally
occur in the area (av. 8.2 inches per year), would fall directly
on the radioactive waste and then flow into the underlying lavas.
The amount of radioactivity that could be picked up by this
water is not known, but there would be little or no sorption of
the dissolved solids prior to Tlowing into the lavas.

The nearest observation well located down gradient from
the burial ground is some three miles away and is believed
effected by local recharge from flood control ponds and is not
considered a satisfactory well to monitor the effects of the
burial ground.

The Snake River Plain is not a desirable location for any
burial ground for radioactive (or toxic) wastes because of the
importance of the underlying ground-water supply. Even though
the burial of radioactive waste may not be causing pollution at
this time, climatic changes in the future could substantially
alter this situation (Plutonium 239 that is being buried at

the NRTS has a half-1ife of 24,000 years). Ideally a burial
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ground for radioactive or toxic wastes should be Tocated some-
where in the Great Basin, in a subbasin that has little or
no surface or subsurface outflow and is underlain by fine-grained
sedimentary materials.

Recommendations

It is recommended that a layer of clinoptilolite of high
sorbic capacity be placed between the waste and the underlying
lava to permit additional sorption and that the waste be covered
on a daily basis to prevent rainfall from falling directly on the

waste.

In order to observe whether a pollution threat is being
created by the operation of the burial ground, an observation

well should be drilled at the burial ground.

Central Facilities Area (CFA)

Radioactive Wastes

Radioactive wastes from the laundry and analytical labora-
tories of the Health Services Laboratory are discharged to the
sanitary waste system.

Sanitary Waste Treatment and Disposal System

The sanitary waste system consists of a primary settling
tank, a digester, a trickling filter, a secondary settling basin,
and an effluent chorination tank. The effluent is discharged
to a subsurface tile drain system in the gravelly soil.

A summary of the waste treatment and disposal system is

given in Table 1.
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TABLE 1

SEWAGE TREATMENT AND DISPOSAL SYSTEM
AT THE CENTRAL FACILITIES AREA

People Estimated Flow Design Capacity

(no.) (gal/day) (gal/day) Equipment and Size
1,050 110,000 28,800 min. Digester--35,600 gal.
(including 122,400 avg. (4800 ft3)

laundry) 302,400 max.

Trickling Filter--
0.27 acre-feet

Primary Clarifier--
27,000 gal. (3620 ft3)

Secondary Clarifier--
27,000 gal. (3620 ft3)

Drying Beds--(3060 ft3)
Subsoil Disposal--

40,000 ft area
(Chlorinator)

Data Source: AEC Report IDO 12066 "Liquid Waste at the National
Reactor Testing Station, Idaho" July 1968.

Plant operation records from January through September 1968
indicate that an overall BOD reduction exceeding 80 percent is
attained. Effluent BOD, which ranged from 1.5 to 29 mg/1, was
normally around 4.0 mg/1. The plant receives some low-level radio-
active wastes which concentrate in the sludge and on the trickling
filter. The dried sludge is disposed of at the burial ground.

The eff]uent is sampled daily to determine the net conceniratior
of radioactive materials discharged to the drain field. The plant
effluent is chlorinated just prior to disposal.

No operations problems were reported at the time of the visit.
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Recommendations

The waste treatment plant at the Central Facilities Area
appears to be operating satisfactorily and no recommendations are

being made at this time except for voluntary certification of the

operator.

Experimental Breeder Reactor II Area (EBR II)

The facilities in this area include the Experimental Breeder
Reactor II (EBR II), the Transient Reactor Test Facility (TRLAT),
the Zero Power Plutonium Reactor (ZPPR), and the Fuel Cycle
Facility.

Radioactive lastes

The radioactive waste is collected in storage tanks, the
acidity is neutralized, and the waste discharged to a covered disposal
pit that has been excavated into the lava. An evaporator is main-
tained in a standby condition to handle waste that is not suitable
for discharge to the disposal pit. If the waste is not suitable for
discharge; it is concentrated by evaporation and handled as high
level waste.

Chemical Wastes

The cooling tower "blowdown" is chemically treated to reduce
the hexavalent chromium to the trivalent state. This waste stream
is discharged to a large excavated pond where it is concentrated
by natural evaporation. Plant operators at this facility reported

that the pond is effectively sealed and that there is 1ittle or no
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leakage to the ground. The waste stream going to this pond was very
small at the time of our visit. The Idaho Operations Office reports
that the lagoon receives approximately 85,000 gallons per week of
cooling tower blowdown waste, and 350,000 gallons per week of cool-
ing and miscellaneous waste (9). If the discharges are of this
magnitude, some of the waste must be infiltrating into the ground as
the pond is not of sufficient size for total disposal by evaporation.

The demineralizer waste is discharged to a shallow well drilled
into the lavas. While his subsurface disposal of chemical waste may
bea minor threat to water quality, every waste stream that reaches
the water table contributes to ground-water degradation.

The open ditch that carries "blowdown" waste and other chemical
wastes from the EBR II facility to the evaporation pond flows adjacent
to Well No. 2. Any leakage from this ditch to the well would result
in an above-average sulfate and chromium content in the well water.

Sanitary Waste Treatment and Disposal

The EBR II facility is served by a 200 x 200 foot lagoon, and
the TREAT facility is served by two septic tanks. The lagoon receives
wastes from about 500 people. Each septic tank serves six people.

The lagoon was in excellent condition at the time of inspection.
According to the maintenance man, it does not normally overflow. It
is drawn down by discharging to a seepage area before cold weather
arrives and allowed to fill under ice-cover condition in the winter.

Recommendations

1. The use of drilled well for the disposal of the demineral-
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izer waste should be discontinued, and the waste discharged
to the chemical waste disposal pond. If a further study
should indicate that there is substantial subsurface leak-
age from this pond, methods of reducing the leakage should
be considered so as to prevent this pond from being a source

of ground-water pollution.

Special Power Excursion Reactor Test Area (SPERT)

The reactors in this area are the SPERT II (standby), SPERT ITI
(standby), SPERT IV (operating), and the Power Burst Facility (PBF)
(under construction).

Radioactive llaste

The waste at SPERT IV is filtered (microfilter), collected 1in
storage tanks and disposed of to a surface seepage pond. At the
PBF the radioactive waste will be collected in a storage tank and
subsequently discharged to a permeable zone in the lavas at a
depth of 74 to 104 feet.

Chemical Wastes

Demineralizer waste at SPERT IV is discharged to the radio-
active waste seepage pond. At the PBF, the cooling tower "blowdown"
will be chemically treated to reduce the hexavalent chromium to
the trivalent state. This waste stream and the demineralizer
waste will be discharged to a shallow well.

Sanitary Waste Treatment and Disposal

The sanitary waste treatment and disposal systems at the SPERT
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area are described on Table 2. No problems with the operation of
these treatment systems was reported, but the septic tank at the
Control Terminal and Pit Building is operated at about three times
the design capacity.

Recommendations

1. Eliminate the proposed disposal well for the demineralizer
waste at the PBF and discharge the waste to the desert
through the "blowdown" waste disposal ditch.

2. In view of the relatively high number (75) of employees at
the Control Terminal area and the fact that the septic tank
serving the area is only one-third the recommended size,
the construction of a lagoon similar to that at EBR II, or
a treatment plant should be considered to replace the tank.

Chemical Processing Plant Area (CPP)

The major facilities in this area are the Idaho Chemical
Processing Plant, the Waste Calcining Facility, and the Fuel Element
Storage Facility (water-filled basin).

Radioactive Wasle

Low-level ( 10-2 uc/ml) and intermediate level (10-2 to 104 uc/m1)
radioactive wastes generated at the CPP is processed by an evaporator.
The evaporator condensate is collected in storage tanks and dis-
charged after analysis directly to the Snake Plain Aquifer through
a 595-foot well. The radwaste is diluted with plant cooling water

just prior to disposal.



TABLE 2

SEWAGE TREATMENT AND DISPOSAL SYSTEMS
AT THE SPERT AKEA
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Estimated Design
People Flow Capacity
(No.) (gal/day) (gal/day) Sewage Treatment Equipment & Size
Control Terminal
and Pit Building
75 2500 800 Septic tanks, Two septic tanks--
seepage pit 600 gal.ea. Seepage
pit--3380 gal
(452 ft3)
Temporary
Engineering Office
Building
10 300 333 Septic tank Septic tank--500 gal
seepage pit Seepage pit--
1030 gal (138 ft3)
Spert 11
415 Septic tank, Septic tank--625 gal
seepage pit Seepage_pit-1180 gal
(157 ft3)
Spert II1
4 100 415 Septic tank, Septic tank--625 gal
seepage pit Seepage pit--
1180 gal (157 ft3)
Spert IV
665 Septic tank, Septic tank--1,000
seepage pit gal seepage pit--
3000 gal (401 ft3)
Temporary
Construction Office
50 1500 1000 Septic tank, Septic tank--
seepage pit 1000 gal.
PER-PBF-620
(Proposed)

16 500 800 Septic tank Septic tank--800
gal. Disposal to
drainfield

Data Source: AEC Report ID0-12066 "Liquid Waste at the National

Reactor Testing Station, Idaho", July 1968.
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One of the reasons for utilizing deep-well disposal was re-
ported to be the fear that a perched water zone could develop from
near-surface disposal that would jeopardize the subsurface storage
tanks used for the high level liquid radioactive waste and solids
from the calciner.

There is no liquid waste stream from the Waste Calcining Plant.
Water from the storage basin at the Fuel Element Storage Facility is
continuously circulated through two clinoptilalite filters in series.
There is no direct discharge of water to the ground at this facility.

The disposal of tritium, the radionuclide accounting for approx-
imately 96 percent of the gross beta-gamma activity discharged
annually at the CPP, has received considerable attention by the AEC
and the Geological Survey as to its impact on the subsequent uses
of the Snake Plain Aquifer. For the period of 1961 through 1966, the
tritium plume remained well within the site boundaries of the NRTS--
the farthest southward progression of the estimated "zero" contour
lying in the vicinity of Highway 20. It is probable that tritium in
the regional ground water has reached a quasi-steady-state condition
with there being little likelihood for more extens%ve spreading of
the plume than previously observed unless tritium releases increase.

During the discussions with representatives of Idaho Nuclear
Corporation, the AEC contractor that operates the Chemical Processing
Plant, the reconnaissance team was informed that a proposal calling

for the passage of the condensate from the low-level evaporator
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through an ion exchange unit had been submitted to the Atomic Energy
Commission (its installation has been approved by the AEC subsequent
to our visit). If the aniticipated decontamination factor of 100 is
obtained, this additional treatment should lower the effluent strontium-
90 concentration from 1 - 3 x 103 pc/1 to <100 pc/1l, and the total
amount of radioactivity discharged, exluding tritium, to consider-
ably less than one curie per year. This proposal constitutes a
positive attempt aimed at minimizing the release of radioactive
materials.

The discharge of radioactive waste directly to the Snake Plain
Aquifer has not created a problem in the use of the ground-water
supply. The practice of discharging radioactive waste directly into
the water supply, however, does create a potential threat to the
valuable resource. The threat comes from continued use of the
aquifer for the disposal of radioactive wastes and from the possi-
bility of an unintentional or accidental release of unacceptable
waste to the disposal well. Such a release occurred on December 9,
1958, when waste from an unknown source in the CPP resulted in the
discharge of waste to the disposal well that had a concentration
of strontium-90 that was 225 times the maximum permissible concen-
tration (7).

Chemical Wastes

Chemical wastes at the CPP comes chiefly from the water treat-

ment plant. This waste, which is principally sodium chloride and
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sodium sulfate, is diluted with the plant cooling water and the
radioactive waste and is discharged to the deep disposal well. The
maximum concentration of chloride in the combined waste stream going
to the well was reported not to exceed 375 mg/1 (9), but averages
well over 200 mg/1. This discharge has caused a marked increase in
the chloride content of the ground water supply. The chloride con-
tent at the CPP Well No. 2 has increased from 10 to 42 mg/1 from
1951 to 1968, and at the Central Facilities Well No. 2, from 23 to
58 mg/1 from 1956 to 1968. The desirable Timit for chloride in a
public water supply recommended by the National Technical Advisory
Committee on Public Water Supplies (10) is "less than 25 mg/1."

Sanitary YWaste Treatment and Disposal

The sanitary waste treatment and disposal systems in the
Chemical Processing Plant Area are described in Table 3. The treat-
ment plant was operating satisfactorily. Records on plant opera-
tions from January through September 1968 indicate that an overall
BOD reduction of 80 percent is attained. Effluent BOD, which ranged
from 4.5 to 25 mg/1 during the period, was normally about 11 mg/1.
No operational problems were reported in either the treatment plant
or the septic tanks.

Reconmendations

1. The Atomic Energy Commission should expedite the installa-
tion of the jon exchange unil which will "polish"

the condensate from the low-level waste evaporator.



TABLE 3

SEWAGE TREATMENT AND DISPOSAL SYSTEMS
AT THE CHEMICAL PROCESSING PLANT AREA
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Estimated Design
People Flow Capacity
(No.) (gal/day) (gal/day) Sewage Treatment Equipment and Size
310 26,000 59,000 (c) Imhoff Process, Imhoff Jank--3400 gal
Digester Chlorination (457 ft°)
basin, Trickling filter
Drying Bed, and Trickling Filter--
Seepage Area (closed 0.0678 Acre Feet
underground)
Final Settling--
2580 gal. tank
Chlorination Tank--
450 gal (60 ft3)
Modified Tank--
570 gal (77 ft3)
Seepage Area--
(5150 ft2)
Sludge Drying Beds--
730 ft3
<20 632 (a) Calciner Septic Two Septic Tanks--
Tanks plus Deep Each Tank--800 gal.
Seepage Cesspool, Cesspool--8' x 8' x
DPP-633 16' deep
<10 575 (b) Fuel Storage Building Septic Tank--860 gal.
Septic Tank with Dry well--5' Diameter
Open Bottom Dry well,
CPP-603
<10 360 (b) Limited Area Control Septic tank--540 gal.
House (CPP-609) Seepate Cesspool--6'
Septic Tank, Seepage
Cesspool
360 (b) Waste Disposal Septic Tank--540 gal.
Building, Septic Tank, Seepage Cesspool
Seepage Cesspool
(a) Design V = 1125 + 0.75 (gal sewage).
(b) Sewage tanks designed to hold 1-1/2 days flow.
(c) Imhoff retention time of 1.38 hour.

Data Source:

AEC Report IDO 12066, "Liquid Waste at the National
Reacter Testing Station, Idaho", July 1968.
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2. As suggested by the U.S. Geological Survey in their most
recent annual report (2, page 73), the additional observation
wells needed to resolve any unanswered questions regarding
the behavior and fate of wastes from the Chemical Processing
Plant should be drilled. The final complement of observa-
tion wells should be capable of accurately defining the
areal extent and depth(s) of the tritium plume.

3. To eliminate the possibility of an accidental discharge of
unacceptable radioactive waste directly to the Snake Plain
Aquifer, the use of the deep well for the disposal of radio-
active waste to the Snake Plain Aquifer should be discon-
tinued.

4. The discharge of the chemical waste directly to the Snake
Plain Aquifer through the deep disposal well should be dis-
continued.

Test Reactor Area (TRA)

The Test Reactor Area (TRA) is the world's largest and most
advance nuclear test complex containing the Materials Testing
Reactor (MRT), the Engineering Test Reactor (ETR), and the Advanced
Test Reactor (ATR).

Radioactive WHaste

The radioactive wastes at the TRA are classified as "hot" or
"warm" with separate collection systems maintained for each type.

Hot wastes originate from the reactors and reactor experiments,
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whereas the warm wastes originate from floor drains and reactor
sumps. These radioactive wastes are transferred from collection
tanks to a concrete retention basin. The waste from the basin is
discharged to ponds excavated in the gravelly alluvium that over-
lies the lava in this area. No treatment is provided with the
exception that a waste batch can be trucked to the Waste Calcining
Facility if such action is deemed necessary.

Leakage from the disposal ponds has created an extensive
perched ground-water zone beneath the area. Recharge to the
regional water table comes from downward percolation of the perched
water. Sorption in the soil removes most of the radioactive nuclides
in the waste except for tritium. The removal of radioactive nuclides
and other ions is "temporary" in that the removal will occur only
until equilibrium is reached.

Chemical lastes

Cooling tower "blowdown" from the Targe cooling towers at the
TRA is discharged directly to the Snake Plain Aquifer through a
1200-foot disposal well. This waste is the principal source of
the hexavalent chromium that is introduced into the ground water
at the NRTS. It now averages about 175 gpm and will be increased
by about 300 gpm when the new test reactor is put into operation.
The hexavelent chromium in this waste was reported to range from
about 4 to 5 mg/1. This waste stream constitutes one of the most
serious threats to ground-water quality at the NRTS. At places

around the TRA, the hexavalent-chromium in the ground water
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already exceeds Public Health Service standards for drinking water
(0.05 mg/1).

The demineralizer waste is discharged to a pond excavated in
the gravelly alluvium. The waste, which is derived from sulphuric
acid, sodium hydroxide, and sodium chloride, now averages about
3,500,000 gallons per month. Total dissolved solids in the ground
water have increased from about 250 mg/1 prior to disposal, to
850 mg/1 after disposal was started. This waste stream is also a
serious source of ground-water pollution.

Sanitary Maste Treatment and Disposal

The sanitary waste treatment and disposal systems in the Test
Reactor Area are described in Table 4.

Plant operation records from January through September 1968
indicate that BOD reduction in excess of 80 percent is attained.
Effluent DOB, which ranged from 4.5 to 37 mg/1 during the period,
was normally about 14 mg/1. The treatment plant effluent is dis-
charged to two seepage ponds. The system was operating satis-
factorily when viewed and no problems were reported. A laboratory
building in the area is served by a 600-gallon septic tank.

Reconmendations

In comparison to other facilities, the greatest on-site release
of radioactivity from liquid waste disposal occurs at the Test
Reactor Area. Yet the TRA has the distinction of being the only
area without treatment capabilities for liquid radioactive wastes;

other than being able to truck batches of "hot" waste to the chemi-
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TABLE 4

SEWAGE TREATMENT AND DISPOSAL SYSTEMS
AT THE TEST RCACTOR AREA

Estimated
People Flow Design Capacity )
(No.) (gal/day) (gal/day) Equipment and Size
860 27,000 59,000 (a) Imhoff Tank--3400 gal (457 ft3)

Trickling Filter--0.0678 Acre
Feet

Final Settling--2480 gal. tank
(331.5 ft3)

Chlorination Tank--450 gal.
(60 ft3)

Modified Tank--570 gal
(77 £t3)

Seepate Area--7750 ft2
Sludge Drying Beds--730 ft3

(a} Imhoff retention time of 1.38 hours.

Data Source: AEC Report IDO 12066, "Liquid Waste at the National
Reactor Testing Station, Idaho", July 1968.
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cal plant. Similarly, this is the only area in which the discharge
of chromate-bearing cooling water blowdowm is still permitted.

The Naval Reactors Facility has replaced chromate with a
polyphosphate and at the Experimental Breeder Reactor II, the
hexavalent chromimum is reduced to the trivalent form.

1. A review of the radioactive liquid waste program at the

TRA should be initiated with emphasis placed on the de-
velopment of treatment alternatives that would significantly
reduce the releases of the long-lived radionuclides,
strontium-90 and cesium-137.

2. The capability to discharge radwastes from the "hot" drains
directly to the retention basin without a gross radio-
activity analysis being performed should be eliminated. A1l
wastes from reactor experiments should be initially drained
to catch tanks for analysis.

3. Equipment should be installed to reduce the hexavalent
chromium in the blowdown waste from the toxic hexavalent
form to the less toxic trivalent form, or some less toxic
corrosion inhibitor should be used in thé system.

4. The use of the well for the disposal of the blowdown
waste directly to the Snake Plain Aquifer should be dis-
continued.

5. The discharge of the demineralizer waste stream to a seep-
age pond should be discontinued. Possibly waste reactor
heat could be utilized in an evaporation pond to increase

the evaporation rate of this waste stream.
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Test Area North (TAN)

The bulk of the activity at TAN occurs in the centralized
Technical Services Facility. Other testing facilities are the
Initial Engineering Test Facility (IET), The Low Power Test Facility
(LPTF), the Field Engineering Test Facility (FETF) at which the
reactor experiment, Loss-of-Fluid Test (LOFT) is scheduled for test-
ing. Each facility has independent systems for the treatment and
disposal of liquid wastes.

Radioactive Wastes

Radioactive waste at ihe Technical Services Facility is col-
lected, evaporated, and then discharged directly to the Snake Plain
Aquifer through a drilled disposal well. No radioactive wastes are
generated at the Initial Engineering Test Facility and the Low Power
Test Facility. Operational procedures for the handling and disposal
of liquid radiocactive wastes at the LOFT site have not been estab-
lished. However, there will be at least one 100,000 gallon holding
tank provided for this purpose.

Chemical Wastes

Chemical wastes which consist chiefly of demineralizer wastes
are discharged directly to the Snake Plain Aquifer through drilled
disposal wells. A 1968 chemical analysis of ground water from
Well No. 2 by the U.S. Geolecgical Survey in the TAN area shows the
grouna water as having a phenol content five times the maximum per-

missible 1limit for public water supplies. The location of the waste
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stream or streams discharging phenols to the ground is not known.

Sanitary Waste Treatment and Disposal

Table 5 describes the sanitary waste treatment and disposal
systems at the TAN area. The disposal wells discharge the trickling
filter effluent and the effluent from the septic tanks directly into
the Snake Plain Aquifer. The reason given fer the use of drilled
wells for sewage disposal is that the relatively tight soils in the
area makes the use of drain fields troublesome.

Recommendations

1. The discharge of chemical wastes directly into the Snake
Plain Aquifer through drilled disposal wells should be
discontinued. The relatively tight soils in this area
should facilitate the construction and operation of evap-
oration ponds for these wastes.

2. The discharge of septic tank and trickling filter effluent
directly to the Snake Plain Aquifer through drilled disposal
wells should be discontinued. Lagoons, similar to the
lagoon at the EBR II should prove to be an effective sub-

slitute to well disposal.

Naval Reactors Facility (NRF)

The major installations comprising the NRF are the Submarine
Prototype (SIW), the Large Ship Reactor (ATW), the Expended Core
Facility (ECF), and the Natural Circulation Reactor (S5G). The

Expended Core Facility, operated for the Commission and the U.S.
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TABLE 5

SEWAGE TREATMENT AND DISPOSAL SYSTEMS
AT THE TEST AREA NORTH

Estimated Design

People Flow Capacity
(No.) (gal/day) (gal/day) Sewage Treatment Equipment and Size
TAN/TSF
Administration
Area

410 16,000 (b) 59,000 (a) Imhoff Process, Chlori- Imhoff Tank--3400 gal
nation Basin, Trickling (457 ft3)
Filter, Sludge Drying
Beds, Disposal lHell Chlorinator--560 gal
(75 ft3)

Trickling filter--
0.067 Acre Feet Sludge

Bed--835 ft3
TIET AREA
10 300 2,000 (b) Septic Tank Chlorina- Septic Tank--2800 gal
designed tion Building, Filter (c) Filter Bed--
for 50 Bed, Disposal Well 265 ft3 (Sand)
people
STEP AREA
30 1,000 4,000 (b) Septic Tank Chlorina- Septic Tank--4200 gal
designed tion Building, Dis- (cg
for 100 posal lell
people
LPT & EBOR AREAS
35 1,000 6,000 (b) Septic Tank Chlorina- Septic Tank--5600 gal
tion Building, Filter (c) Fi%ter Bed
Bed, Disposal Well 735 ft

(a) Imhoff retention time of 1.38 hour.

(b) 40 gallons per day per person for design capacity
(TRA area figures).

(c) Design V = 1125 + 0.75 (gal. sewage).

Data Source: AEC Report, IDO 12066, "Liquid Waste at the NRTS, Idaho",
July 1968
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Navy by Westinghouse Electric Corporation, handles the dismantling
and analysis of expended cores from nuclear ships preparatory to
fuel reprocessing. Consequently, this facility has the greatest
potential for the generation of liquid radioactive wastes. As the
Naval Reactors Facility was not visited during our examination,
the following information was provided by the Idaho Operations Office.

Radioactive Wastes

Liquid radioactive wastes generated at each of the three reactor
plants are normally collected, analyzed for radioactivity and discharged
to either an open or covered leaching pit. In the event of abnormally
high radioactivity levels, these wastes can be routed through a bank
of demineralizers. Liquid radioactive wastes from the ECF are
segregated and processed by evaporation or discharged to retention
basins depending on the gross radioactivity level. After sampling
and analysis the ECF wastes are pumped from the retention basins to
the leaching pits.

Preliminary work directed toward reducing the total activity
discharged to the environment was started in 1966. The changes
and/or modifications that are being made in the liquid radioactive
wastes management practices include:

1.  Treatment of the ECF pit skim water to remove the radio-

activity with return of the treated water for reuse. It
is envisioned that this change will result in a major
reduction in the volume and radioactivity of the liquid

waste discharged at the NRF.
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2. Segregation of liquid wastes to eliminate processing
large volumes of waste. This will also prevent the
radioactive contamination of non-radioactive liquid
wastes.

3. Installation of filtration equipment to remove suspended
radioactive materials prior to discharge to the leaching
beds.

Actual work on modifying the systems at NRF in accordance with the

above is scheduled to commence early in calendar year 1970.
Although radioactivity analyses are performed on the wastes

discharged to the leaching beds, there are no observation wells

to monitor the regional ground water in the area down-gradient

from the disposal beds.

Chemical Wastes

Cooling tower blowdown, spent demineralizer regenerates, and
other miscellaneous wastes are discharged via culverts to a
drainage ditch located west and north of NRF. This ditch serves as
a seepage system. The excess flow is discharged to a depression on
the desert. A polyphosphate compound has replaced chromates as the
corrosion inhibitor in the cooling water system.

Sanitary Waste Treatment and Disposal

The 1968 compilation of 1iquid waste at the NRTS (9) reports
that the sanitary waste is discharged to a lagoon that has been con-
structed with an impervious bottom. The overflow from this lagoon

goes to a second lagoon for further aerobic digestion. The overflow
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from the second lagoon flows to a drain ditch and is discharged to
the desert.

Recommendations

1. At least one observation well extending to the regional
water table should be located immediately down-gradient
from the disposal lagoons. Periodic analysis of water from
such a well would provide information on the pollution

threat from the NRF operation.

General Operating Procedures

Analysis of Radwaste Effluents

Compliance with the concentration 1imits for the discharge of
liquid wastes is generally determined by obtaining a representative
sample of the batch scheduled for release and performing gross beta
and gamma analyses. Supplementing this procedure, daily proportional
samples of the effluents containing radionuclides are collected at
the Test Reactor Area, and the Chemical Processing Area. Gross beta
and gamma analyses are performed on these samples. HMonthly propor-
tional composite samples are also prepared from the batch samples or
daily proportional samples. These composite samples are analyzed for
gross alpha radioactivity, gross beta-gamma radioactivity, tritiﬁm,
and the major gamma-emitting radionuclides (quantitatively).

Recommendations

1. As part of the indicated revision to be made in ID Manual

Appendix 0510, it is recommended that Radiation Protection
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Guide Values (Part I) be clearly defined as referring

to the concentration limits specified in Appendix B

(Table II) of AEC Regulation 10CFR20.

Analytical analysis of a monthly composite waste sample

should include the following:

a. Continued determination for gross alpha and beta
activity:

b. Quantitative identification of specific radio-
nuclides including tritium, manganese-54, cobalt-
58 and 60, zinc-65, strontium-89 and 90, ruthenium-
103 and 106, iodine-131, cesium-137, cerium-141 and
144, promethium-147, and those radionuclides respon-
sible for the alpha activity. It is recognized that
each of these radionuclides will not be major con-
stituents in the liquid wastes from each installation.
The decision to not conduct the analysis for a given
radionuclide should be based on analytical data which
demonstrates its absence or relative non-importance;
frequent analytical checks should be berformed to
ensure the continued validity of such a decision.
In much the same manner that specific radionuclides
may be deleted from the above 1list to meet the
monitoring requirements at a specific installation, it
may be necessary in some cases to add other radio-
nuclides not listed (for example, iodine-129 and/or

radium-228).
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c. Specific conductivity, pH, and determinalion of

total dissolved solids;
d. Quantitative identification of the major inorganic

constituents (cations and anions).
Relative percentage(s), as required on the AEC Radioactive
Liquid Waste Report (form ID-111) is based on the total
activity computed by summing the activity results for the
identified radionuclides. If it is unsure that all the
radionuclides have been identified, the total so calculated
should be checked against a similar total computed from
gross counting procedures. The significance of tritium
should also be reflected in the computation of relative
percentages.
A quality control program should be established between the
Analytical Chemisiry Branch, AEC Health Services Laboratory,
and the laboratories of the site contractors. Such a pro-
gram would appear to be essential to ensuring the procurement
of reliable data on liquid radioactive waste releases and
compliance by the contractors with established effluent
concentration limits.
The annual report on radioactive waste disposal operations
should present a comprehensive description of disposal
activities during the subject year. Sufficient data and
narrative should be presented so as to provide the in-

formed reader with an insight to variations in radionuclide
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concentrations occurring as the result of batch-type oper-
ations as well as annual average concentrations. Corres-
pondingly, the annual report should include the following
information for each area on a monthly basis.

a. Number of days of radioactive waste discharge;

b. Radioactive waste volume prior to dilution and
dilution factor if the radwaste is combined with
industrial wastes and/or sanitary sewage;

c. Total volume of combined waste (if applicable);

d. Analytical results for monthly composite sample.

During our survey at the NRTS it was found that there was

no chemical monitoring of the waste and no periodic moni-

toring of the water supplies except for radioactivity,
bacteria, and chromium. It appears desirable in light of
the large amount of chemical waste going to the ground that
the various chemical waste streams and water supplies be
periodically analyzed for total dissolved solids, con-
ductivity, chlorides and pH. Any material change in waste
characterisiics or in water quality could probably be
detected by these tests and could be followed by more
complete analyses if a change occurred.

Encourage the sewage treatment plant operators to volun-

tarily become certified and expand the sanitary waste

reporting to all sewage treatment installations.
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VI. ATOMIC ENERGY COMMISSION
POLLUTION CONTROL POLICY AND OBJECTIVES
AT THE NATIONAL REACTOR TESTING STATION

The policy of the Idaho Operations Office of the Atomic Energy
Commission relating to the management and control of waste materials
at NRTS 1is presented in ID Chapter 0510 a supplement to AECM Chapter
0510, "Prevention, Control, and Abatement of Air and Water Pollution
by Federal Activities". Specific policy requirements are to (ID-
0510-02):

1. Minimize waste materials at the source by diligent and

efficient operations;

2. Disperse waste materials to the environment only when

this can be done without adverse effects and within pre-
scribed Timits;

3. Stabilize and maintain control of waste material.

The Idaho Operations Office defines pollution as "the presence
in the environment of substances in quantities which are injurious
to human, plant, or animal life or to properiy" (ID-0510-004), and
operates ,under the policy that chemical waste can be discharged to
the regional ground-water supply to the extent that the receiving
water gua]ity, at the point of first use, does not exceed the
reconmended upper 1imit of the drinking water standards of the
Public Health Service. Under this policy a severe deterioration in
ground-water quality beneath the NRTS and a deterioration in water
quality outside the NRTS could occur without being interpreted as

water pollution. Hexavalent chromium in the ground water near the
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Test Reactor Area (TRA) already exceeds the Public Health Service
standards for drinking water. As this ground water is not yet being
developed, there is no injury to human, plant, or animal life or to
property at this time, and therefore is not interpreted as water
pollution by the Idaho Operations Office. A 1968 chemical analysis
from the TAN shows the phenol content of water from the supply well
in that area to exceed the permissible Timit for public water
supplies. Brine disposal at the NRTS has increased the chloride
concentration in the water supplies at the Central Facility Area (CFA)
and Chemical Processing Plant (CPP) above ihe desirable Timit for
public water supplies and recommended by the National Technical
Advisory Subcommittee for Public Water Supplies (10).

Guides for the disposal of liquid radioactive wastes are pre-
sented in ID Manual Appendix 0510 (Part I, Section A). The basic
guides set the limits of radionuclide concentrations in liquid
wastes discharged to the ground or to ground water at Tevels such that
the subsequenti concentrations in the regional ground water at any
point of use will not result in a dose to individuals in excess of
1/10 of the appropriate Radiation Protection Guide (RPG) values
recommended by .the Federal Radiation Council. Correspondingly,
specific guides in the form of effluent concentration limits at the
point of last sampling have been established for the acceptable
disposal of liquid radioactive wastes. Factored into the development
of these effluent Timits are the probable reductions in concentration
which will occur as the result of physical decay, sorption, dis-

persion, and initial dilution.
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To set concentration 1imits for water which equate with a
radiation dose equal to the RPG for a certain body organ is
difficult because the daily intake of water is divided between fluid
water and the water content of food; not to mention the required
assumption of the total daily intake volume for the average individual.
A conservative approach is to assume the radionuclide concentrations
in drinking water and the water content of food are equal. This
approach forms the basis for the concentration limits specified in
AEC Regulation 10CFR20 (Appendix B, Table II). Thus, for the average
water intake of 2.2 liters per day, maintaining the level of radio-
activity at the 10CFR20 limits is sufficient in mosti cases to meet
the RPG's reconmended for individuals (assuming no significant
radioactivity intake from other sources). However, 1imiting the
maximum individual dose via the water pathway to 1/10 of the appro-
priate RPG, further restricts the maximum concentrations in the
regional ground water to-levels within the range of 1/5 to 1/10 of
the corresponding 10CFR20 Timits. Maximum concentrations corres-
ponding to the reduction factor of 1/5 would be for the case that
the radioactivity intake from the water content of food is negligible
(fluid water accounts for nearly one-half of total daily intake).

As an operational technique to be used where individual doses
are not known, the Federal Radiation Council has recommended that
the average exposure of a suitable sample of the exposed population

group should be one-third the RPG for individual members of the
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group. Therefore, if it would become necessary to use this technique
to meet the NRTS basic guide as it applies to individuals, maximum
radionuclide concentrations in the regional ground water at the
point of use could not exceed levels in the range of 1/15 to 1/30 of
the corresponding T10CFR20 limits.

Regulations of the State of Idaho which are directly applicable
to the manner in which liquid wastes are disposed of at NRTS are
presented as paragraphs 5.C and 8.H of "Rules and Regulations for
Standards of Water Quality and for Waste Mlater Treatment for laters
of the State of Idaho" (Appendix B).

"5.C. Radioactive materials or radioactivity in water which

exceeds (1) 1/30th of the RCG values given in Column 2,
Table II, Appendix A, Part C, Rules and Requlations for
the Control of Radiation in the State of Idaho; (2)
exceeds concentration limits of the Idaho Drinking Water
Standards for waters used for, or likely to be used for,
domestic supplies; (3) resulis in accumulations of
radioactivity in edible plants and animals that present

a hazard to consumers, and/or (4) is harmful to aquatic
life.

"8.H. Waste discharges to underground waters shall receive,
prior to discharge of such wastes, such treatment as is
necessary to render them equal in quality to existing
underground waters or such treatment as is necessary
to bring such discharge into conformance with the
Idaho Drinking Water Standards. The provisions of
Paragraph 8.H will not be considered as strictly appli-
cable to the existing sink wells used exclusively for
irrigation waste-water disposal where such disposal does
not adversely affect domestic water sources. However, it
should be recognized that the long-term preservation of
Idaho's vast underground water resources is of great
importance and that every reasonable effort should be
made to reduce pollution from this source and that a long-
term research and development program should be estab-
lished that will lead to the total elimination of disposal
wells that directly affect underground aquifers that are
not subject to adequate filtration and percolation to
eliminate significant polliution.
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Further, this paragraph shall not be construed to pre-
clude the use of deep disposal wells which may be
constructed to discharge into underground water strata
whose quality is such that it is not likely to be used
for other beneficial purposes, provided necessary
precautions are taken to prevent contamination of usable
aquifers."

The basic and specific guides for the disposal of liquid wastes
(radioactive and non-radioactive) at NRTS are not in complete agree-
ment with the above Idaho regulations. When off-site ground water is
considered, the conflict between the basic guide and paragraph 5.C is
not great, particularly if the concept of the average exposure of a
suitable sample of the exposed population group is used. However,
there is substantial disagreement between the AEC policy for setting
effluent concentration limits and that implied in paragraph 8.H. As
previously stated the effluent concentration limits used in the day-
to-day operations of NRTS are based on maintaining acceptable water
quality at points of use; with consideration given to concentration
reductions which occur as the result of decay, sorption and dilution
during movement through the aquifer. This is in contrast to para-
graph 8.H which constitutes a strict application of the non-degradation
policy by requiring the quality of wastes discharged directly to the
aquifer to be equal to the quality of the aquifer water or of drink-
ing water quality.

The specific objectives of the pollution prevention, control

and abatement program at the NRTS are as follows (ID-0510-02):
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1. Protect the health and safety of on-site personnel and
the general public.
2. Maintain an inoffensive environment at the NRTS.
3. Protect the economic interest of the Nation, State and
local communities.

Recommendations

The objectives of the pollution prevention, control and abate-
ment program of the Idaho Operations Office (ID-0510-02) should be
modified to include the Federal objective of the national policy
for water pollution control as set forth in Executive Order 11507:

"It is the intent of this order that the Federal Government

in the design, operation, and maintenance of its facilities

shall provide leadership in the nationwide effort to protect
and enhance the quality of our air and water resources."

and the Idaho Operations Office's definition of pollution should be
broadened to include any deterioration in water quality as a form of
water pollution similar to that adopted by ihe State of Idaho.

"Pollution" means such contamination or other alteration of the
physical chemical or biological properties of the public waters of the
State, including change in temperature, taste, color, turbidity or
odor of the waters, or such discharge of any liquid, gaseous, solid,
radioactive or other substance into the waters of the State which
either by itself or in connection with any other substance present,
will or can reasonably be expected to create a public nuisance or
render such waters harmful, detrimental or injurious to public
health, safety, or welfare, or to domestic, commercial, industrial,
agricultural, recreational, or other legitimate uses or to livestock,
wildlife, fish or other aquatic 1ife or the habitat thereof."

For completeness, it is reccnmended that Radiation Protection
Guide values (ID Manual Appendix 0510, Part I) be identified as

those recommended by the Federal Radiation Council. With such a
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broader definition of pollution and with a new program objective
for water pollution control, the Idaho Operations Office could
provide Federal leadership in improving and protecting the water

quality in the Snake Plain Aquifer.
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APPENDIX A

Ttinerary for October 1968

Reconnaissance of the Natiinal Reactor Testing Station

October 15
Morning:

1. Brief meeting at the Idaho Operations Office of the Atomic
Encrgy Commission with Mr. William L. Ginkel, Manager, and
the following members of his staff{:

Mr. Ralph V. Batie, Chief, Hazards Control Branch;

Mr. John T. Collins, Industrial Hygiene Engineer;

Dr. George L. Voelz, Director,llealth Services
Laboratory.

2. Meeting in the office of Dr. Voelz (Central Facilities
Area) for the purpose of setting up a suitable itinerary.
The following members of the Health Services Laboratory
staf{ were in attendance:

Dr. Charles A. Pelletier, Chief, Environmental
Branch;
Mr. Bruce L. Schmalz, Radiation Soil Scientist.

Mr. J. Collins and Mr. Jack T. Barraclough, U. S.
Geological Survey, were also in attendance.

Afternoon:
1. Visit to the NRTS burial ground area;

2. Brief discussion of "Guides for Radioactive Waste Disposal"
Part 1 of ID Manual Appendix 0510, "Prevention, Control
and Abatement of Air and Water Pollution" with Dr.
Pelletier and Mr. Schmalz;

3. Tour of Health Services Laboratory analytical laboratories
and counting facilities (Mr. Claude Sill, Chief, Analytical
Chemistry Branch);

4, Brief meeting with Mr. J. Weaver McCaslin, Manager, Health
and Safety Branch, Idaho Nuclear Corporation, and members
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of his staff for the purpose of establishing a schedule
for the Test Reactor Area, Test Area North, Chemical
Processing PlanlL, and sewage treatment facility for the
Central Facilities Area.

October 16
Morning:

Visit to the Experimental Breeder Reactor No. 2 (EBR II)
operated by the University of Chicago for the Chicago
Operations Office (AEC). Met with:

Mr. Earl Graham, Health Physicist;
Mr. Joseph Auer, Plant Services Manager.

Afternoon:

Visit to the Special Power Excursion Reactor Test Area (SPERT)
operated by the Phillips Petrolcum Company. Three facilities
were visited: SPERT-IV reactor, SPERT-I1I reactor, and Power
Burst Facility (PBF). The tour was conducted by Mr. Armand
Cordecs, Health Physicist.

October 17

\
Morning:

Visit to the Idaho Chemical Processing Plant (CPP) operated by
Idaho Nuclear Corporation. Discussions were held with Messrs.
R. E. Hayden, Health Physicist, Charles B. Amberson, and Mr.
Coward, Idaho Nuclear Corporation, and Mr. Donald Deming of
the Atomic Energy Commission.

Afternoon:

1. Discussion and tour of the Waste Calcining Facility (Mr,
George Lohse);

2. Tour of the sewage treatment facility at the Central
Facilities Area (Mr. Coward).

October 18
Morning:
Visit to the Test Reactor Area (TRA) operated by the Idaho

Nuclear Corporation. Tour and discussion by Mr. John F.
Sommers, Radiation Supervisor.
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Afternoon:

Visit to the Test Area North (TAN) vhich is largely the oper-
ational responsibility of the Idaho Nuclear Corporation. (The
Phillips Petroleum Company will be responsible for the Loss-of-
fluid Test which is to be conducted at the Field Engineering
Test Facility). Met with Mr. J. Sommers and Mr. Donald Reed
and several members of Mr. Reed's staff.

October 21
General discussions with the following individuals:
1. Atomic Energy Commission:
Dr. G. L. Voelz
Mr. J. T. Collins
Dr. C. A. Pelletier
Mr. B. L. Schmalz
Dr. Will Polzer, Soil Scientist

2, U. 5. Geological Survey

Mr. J. T. Barraclough, Chief, Research Project
Mr.°John B. Robertson, Hydrologist

October 22
Morning:

FWPCA representatives spent the morning in the following
manner:

1. Dr. M., W. Lammering--conferred with Mr. J. Collins and
attended Health Services Laboratory seminar;

2. Mr. R. J. Velten—-conferred with Mr. C. Sill on analyt-
ical methodology; :

3. Mr. J. Sceva-—conferred with Mr. J. Barraclough and
Mr. Robertson.

Afternoon:

Brief meeting with Mr. W. L. Ginkel and members of his staff
at the Idaho Operations Office.
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RULES AND REGULATTONS
FOR THE ESTABLISHMENT OF STANDARDS O WATER QUALITY AND FOR
JASTE UVATER TREATMENT REQUIREMENTS FOR VATERS OF THE STATE OF IDAHO

LEGAL AUTHORITY

The Idaho State Board of Health, pursuant to the authority granted in Title
39, Chapter 1, Idaho Code, sections 39-105 and 39-112, did adopt the following
Rules and Regulations for the Establishment of Srandards of Vlater Quality and
for Vaste Water Treatment Requireuents for Waters of the State of Idaho while
in regular quarterly session on August 15, 1968, at Coeur d'Alene, Idaho, and
did detcimine the effective date to be September 4, 1968.

PREAMBLE

It shall be the policy of the State Board of llealth to provide for an orderly
and econowically feasible comprehiensive water pollution control program, which
program shall be administecred to conserve the waters of the State for all legiti-
mate beneficial uses, including uses for domestic purposes, agriculture, industry,
recrecation, and fish and vildlife propagation.

The Board recognizes that the control of water pollution involves mwany
factors, including multiple water uses, econouwic considerations and overall bene-
fits to the citizens of the State. It shall be the policy of the Beard to carry
out such a program oa a cooperative voluntary and educational pasis insofar as
such a policy is compatible with statutory duties of the Board.

The Depavtment of Health shall, on the basis of necessary technical studies,
determine waste treatuent needs throuzhout the State and shall establish recommended
time tables for the provision of such treatwent facilities as will be necessary to
abate pollution of the waters of the State.

These regulations are intended to be in hamiony vith existing interstate
stream regulations and as an administrative guide for the continuatioa and sup-
plementation of the program previously carxried out by the Board. The regulations
are general in nature and are intended for use until such time as the stafl of the
Departmant ol Health way be able to gather sufficient data to determine more
precise quality standards for such individaal streaws as uses way indicate and
until such time as the staff of the Department develops the capability of imitiating
a perm.t system as provided in the Idaho statutes.

For these reasons, paragraph 3A should be considered as the basic working
arrangement of the water pollution control program which provides, in effect,
special consideration for each and every wastc source on the basis of special
problews peculiar to that source.

DEFINITIONS

The following definitions shall apply to the intevpretation and the enforce-
ment of these regulatioas:

"Sevage'" means the watecr-carried huaan or aniral vaste from residences,
buildings, industrial establishmeats or other places together wxzth sach ground
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water infiltration and surface water as uay ve present. The admixture with senage
as above defincd of industrial wastes or wastes, as defined in the following
paragraphs 2 and 3, shall also be considered "seuage."

"Industrial waste'" means any liquid, gaseous, rad.nactive or solid vaste
substance or a combination thereof resulting from any process of industry, manu-
facturing, trade or business, or from the development or recovery of auy natural
resources.

"astes" means sewage, incdustrial wastes, and all other liquid, zaseous,
solid, radioactive or other substances which vill or wmay cause pollution or tend
to cause pollution of the public waters of the State.

"Pollution" means such contamination or other alteration of the physical,
chemical or biological properties of the public waters of the State, including
change in temporature, taste, coloxr, turoidity or odor of the uvaters, or such
discharge of any liquid, gaseous, solid, rvadioactive or other substance into the
waters of the State vhich either by itself or in connection uith any other subd-
stance present, will or can reasonably be expected to create a public nuisance or
render such waters harmful, detraimental or injurious to public health, safety, or
velfare, or to domestic, cowmercial, industrial, agricultural, recreaticual, or
other legitirate usaes or to livestock, wildlife, fish or other aquatic life or the
habitat thereof. '

"Standard" or "standards" means such weasuve of quality or purity in relation
to their reasonable and necessary usc as may be established by the State Beaxd of
Health.

1. WATER RIGHTS

It shall ve the policy of the State Board of Health that the adoption of
vater quality standards and regulations and the enforcement of such standaxds
and regzulations is not intended to conflict with the apportionment of vater
to the State of Idaho, to aay of the interstate compacts or court decrees, Ox
to intevfere with the vights of 1ldaho appropriators in the utilization of
vater rights.

2. HIGHEST AND BEST PRACTICABLE TREATMENT AND CONTRCL RLEQUIRE

Notuithstanding the wvater quality standards contained hercin, wherc a higher
standard can be achieved, the highest and best practicable treatment and/or
control of wastes, activities and flous shall be provided so as to maintasn
dissolved oxygen at the highest desirable levels and overxall vater quality as
good as practicable, and water temperatures, colifoiia bacteria concentrations,
dissolyed chemical subsiances, toxic waterials, radicactivity, turbidities,
color, odor and other deleterious factors at the lowest desirable levels.

3. RESTRLCTIONS ON THE DISCHARGE OF SEVAGE AND 1NDUSTRIAL WASTES AND HUMAN
ACTIVITIES WHICH AFFECT UATER QUALITY IN THE WATERS OF THE STATE

A, No wastes shall be discharged and no activities shall be conducted in
such a vay that said wastes oi activities either alene or 1n combination
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with other wastes oc activities will violate or can veasonably be ex-
pected to violate the vater quality standards and/or regulations con-
tained herein.

It is noted that from time to Lime certain short-tera activities which
are deemed nocessary to accommodate essential activities and protect the
public intecirest may be specially authorized by the Department of Health
under such conditions as the Department of Health way prescribe even
though such activities may result in a reduction of vater quality con-
ditions below those criteria and classifications established by this
regulation.

MAINTENANCE OF STANDARDS OF QUALITY

A'

The degree of sewage or wvaste treatment required to restore and/or
maintain the standards of quality and/or maintain existing quality shall
be determined in each instance by the State Board of Health and shall be
based upon the f{ollowing:

(1) The uses vhich are ox may likely be wmade of the receiving stream.
(2) Tha size and naturc of flow of the receiving stream.
(3) The quantity and quality of the sewage or wastes to be treated.

(4) The presence or absence of other sources of pollution on the same
vatershed.

For purposes of enforcement of these standards and regulations, samplirg
uill be done at a point vhere these standards and/or regulations can be
evaluated, except for areas ivmediately adjacent to oatfalls, Cognizance
uill be given to the opportunmity for admixture of vaste effluents with
receiving waters, where such admixing is planned and carried out in a
manner that will provide minimum degradation to receiving waters.

GENERAL VATER QUALITY STANDARDS FOR WATERS OF THE STATE

The follouing general vater quality standards will apply to waters of the
State, both surface and underground, in addition to the water quality stand-
ards set forth on specifically identified waters. Waters of the State shall
not contain:

A,

Toxic chomicals of other than natural origin in concentrations found to
be of public health significance or to adversely affect the use indicated.
(Guides such as the Water Quality Criteria, published by the State of
California Water Quality Coatrol Boarxrd (Second Edition, 1963 will be
used in evaluating the tolerances of the various toxic chemicals for

the use indicated.)

Deleterious substances of other than natural origin in concentrations
that cause tainting of edible species or tastes and odors to be imparted
to drinking vater supplies.
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Radioactive materials or radioactivity in water which exceed (1) 1/30th
of the MPC values given in Columm 2, Tacle I, Appendix A, Part C, Rules
and Regulations for the Contiol of Radiation in the State of Idaho,

(2) exceceds concentration limits of the Idaho Drinking llatex Standards
for vaters used for, or lilkely to be used for, domestic supplies,

(3) results in accumalations of radioactivity in edible plants and
animals that present a hazacd to consumers, and/or (4) is harmful to
aquatic life.

Floating or submerged matter not attributable to natural causes.,

Excess nutrients of other than natural origin that cause visible slime
grouths or other nuisance aquatic growths.

Visible concentrations of oil, sludge deposits, scum, foam or other
vastes that may adversely affect the use indicated.

Objectionable turbidity vhich can be traced to a point source or sources.

ON THE BASIS OF THE PRECEDING GENERAL WATER QUALITY STANDARDS, THE FOLLCWING
NUMERTCAL STANDARDS, UHERE APPLICABLE, SHALL BE APPLIED, EXCEPT WHERE DIFFERENCES
OCCUR BETUZEN NUMERICAL STANDARDS CONTAINED HEREIN ARD THOSE PREVIOUSLY ADOPTED
FOR SPECIFICALLY IDENTIFIED INTERSTATE STREAIS. 1IN SUCH CASES, STANDARDS FOR
INTERSTATE STREAMS SHALL APPLY.

NO WASTES SHALL BL DISCHARGED AND NO ACTIVITIES SHALL BFE CONDUCTED WHICH
EITHER ALORL OR IN COMBINATION WITH OTHER WASTES OR ACTIVITIES ULLL CAUSE IN
THESE VATERS:

A.

Organisms of the Coliform Group where Associated with Fecal Sources

(MPN, ecquivalent MF or appropriate test using a represcutative numaber of
samples,) Averagc concentrations of colifori bacteria to exceed 1,000
per 100 millilxters, with 20 percent of samples not to exceed 2,400 pex
100 williliters.

Dissolved Oxygen (DO)

DO to bz less than 75 percent of saturation at seasonal low or less than
100 percent saturation in spavning areas during spawning, hatching, and
fry stages of salmonid fishes.

Hydrozen Ion Concentration (pH)

pH values to be outside the range of 6.5 and 9.0. Ilnduced variation not
to be more than 0.5 pH unit.

Temperatuxe

. £ g0
Any measurable increzses when stream teaperatures are 68° F. or above,
o . "
or more than 2° F. incxeasz when streaw temperatures arc 66° F. or less.
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Turbidity

Turbidity, other than of natural origin, to exceed 10 Jackson Turbidity
Units (JTU). (This turbidity requivement shall not be dcemed to rigidly
apply to streams, drain ditches, etc., receiving irrigation return flow.
liovever, every rcasonabla effort should be made to prevent cxcessive
turbidity from such wvastes.)

IN ADDITION TO THE GENERAL STANDARDS CONTAINED HEREIN, THE FOLLOUING NUMERICAL
STANDARDS SHALL APPLY TO THOSE VATERS OF THE STATE UHICH ARE PRESENTLY UPSTREAM
FROM EXISTING SIGNIFICANT TJASTE SOURCES AND TO ALL LAKES AND RESERVOIRS USED
PRIMARILY FOR RECREATION, DRIMNKING WATER SUPPLIES, FISH AND UILDLIFE DPROPOGATION
AND/OR AESTHETIC PURPOSES.

7. NO WASTES SHALL BE DISCHARGED AND NO ACTIVITY SHALL BE CONDUCTED WHICH ALONE
OR IN CONMBINATION WITH OTHER UASTES UILL CAUSE IN THESE WATERS:

A. Organisms of the Coliform Group

Average concentration of coliform bacteria to exceed 240 per 100 milli-
liters with 20 percent of the samples not to excced 1,000 per 100
milliliters and fecal coliform not to exceed 50 per 100 milliliters wvith
20 percent of the samples not to exceed 200 per 100 milliliters.

B. Dissolved Oxyeen (BO)

DO to be less than 75 percent of saturation at scasonal low or less than
100 percent saturation in spauning arcas during spauning, hatching, and
fry stages of salmon:d fishes,

C. Hydrogen Jon Concentration (pil)

pH values to be outside the range of 6.5 to 9.0. Induced variation not
to be more than 0.5 pH unit.

D. Temperature

Any mecasurable increasc vhen stream temperatures are 562 F. or above, or
more thaen 2° F. incicese when screain temperatures are 64° F. or less.

E. Turbidity

Turbidity, othexr than of natural origin, to exceed 5 Jackson Turbidity
Units (JTU).

F. Phosphorus or Nitrogen Compounds

Measurable concentration of phosphorus or nitrogen compounds above those
of natural origia.

8. REGULATIONS GOVERNING WASTE DISCL'ATGES

A. Any person or persoas, corpoiation, officers of any municipality, sewer
district or association which owns or operates any facility or carries
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out any operation which results in the discharge of waste wvater shall
furnish to the Department of Health such inforration concerning quality
and gquantity of discharged waste vaters and maintain such treatment
records as the Dcpartment may reasonably require to evaluate the effects
on any receivingz watcrs.

For the purposes of these regulations, minimuir adequate treatment for
domestic sewvage or industr.al wastes containing significant organic
material shall be ecqual to that which is commonly lmoun as secondary
treatisent or the equivalent of 35 percent reroval of the biochemical
oxygen demand Including adequate disinfection of any vastes vhich may
conta.n organisms that way produce disease in wan or animals. 1In
industrial processes, in-plant process concrols or alterations, carried
out for the priwary purpose of waste reduction, shall be considered as
a part of the treatment process. Exceptions to secondary trcatment re-
quircments way be made by thc Department of Health when it can be
demonstrated that such exceptions will not adverscly affect classified
vater quality and will offer adequate protection for all beneficial uscs,
Failure to providc adequate treatwent shall bc considered a violation
of these regulatioas.

Any person, persons, corporation or officials of a municipality or sewer
district vho owns or oparates any scuaje or other vater-borne vaste
treatment facility shall at all times operate such facility under
reasonavly competent supervasion and vith the highcst eificiency that
can reasonably be expected and shall wmaintain such facility in good
repair.

In cascs of subsurface scvase or waste disposal, such disposal facilities
shall be so located that such sources of pollution including bacterio-
logical, organic or inorganic nutrient pollution will not or will not bz
likely to cater adjacent waters., In no case shall any portion of such
disposal systew be leocated closer than 50 feet horizeontally from the
edge of any vater course, including lakes or reservoirs, as determined
from tie knoun highest water level of such vater couise, lake or reser-
voir. Impropecly or inadequatecly treated sewage shall not be allowved

to accumulate on the ground surfacc in such a manner that it may create

a health hazard.

It shall be a violation of these regulations to store, dispose of, or
allo to accuamalate any delecerious materidal adjacent to or in the
inmediate vicinaty of any porvious of the wvaters of the State in such

a mpanner that such material will or is likely to enter the streaw at
times of hijh vater or runoff or vhere drainage from such waterials ox
accidental failure oi storage facilities may transport or allow dele-
terious waterial into the water couvse. Such materials shall include,
but not be limited to, trash, rubbish, garbage, oil, gasoline, chemicals,
sasidust and accumulations of ranure.

In case of accidental spills of deleterious rmalerials, persoans in
respoasible charge shall weke every reasonable efiort to contain spilled
raterial in such a wanner that it will not contaminate or pollute any
iaters of the State, and shall irwediately notily the Department of
Health of any such spills,
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G. Sewvage sludge or solid material vhich may contain disease~producing
organisms, wvhen applied to launs, root crop fields or fields producing
foods vhich may be consumed raw, or otherwise used in such & manner
that exposure to persons way be a health hazard, shall be heated to
135° F. or higher for a period of one hour or any equivalent combination
of time and temperature approved by the Department of Health before such

use.

H. Waste discharges to underground waters shall receive, prior to discharge
of such wastes, such treatment as is necessary to render thewm ecqual in
quality to existing underground waters or such trecatment as is necessary
to bring such discharge into conformance with the Idaho Drainking Uater
Standards. The provisions of Paragraph 8H will not be considered as
strictly applicable to the existing sink wells used exclusavely for
irrigation waste water disposal where such disposal does not adversely
affect domestic water sources. llouvever, it should be reccgnized that
the long-term prescrvation of Idaho's vast underground vater resources
is of great importance and that every reasonable effort should be made
to reduce pollution from this source and that a long-term reseaxrch and
devclopment program should be established that will lead to the total
elimination of disposal vells that directly affect underground aquifers
that are not subject to adequate filtration and percolation to climinate
significant pollutien.

Further, this paragraph shall not be construed to preclude the use of
decp disposal 'rells which may be constructed to discharge into under-
ground water strata whose quality is such that it is not likely to be
used for other bencficial purposes, provided necessary precautions
are taken to prevent contamination of usable aquifers.

I. Scuage Treatment Design Standards and Subsurface Sewage Disposal
Standards, as adopted by the Idaho Department of Health, shall be re-
vised from time to time and shall be used as a guide in the review of
plans and specifications for waste trecatment facilities as required
by Section 39-112, ldaho Code.

Regulations relating to Water Pollution Control adopted by the Idaho State
Board of Health May 11, 1959, arc hereby rescinded.

These Regulations shall be in full force and effect on and after September &4,
1968 L]

Section 39-112, Par. E ~--All plans and specifications for the construction
of new sevage systcms, sewage treatment or disposal plants or systems, or other
waste treatment, or disposal facilities, or for improvement or extensions to
existing sewverage systems or sevage treatment or disposal plants, shall be sub-
mitted to and be approved by the board, befrre construction theveof may begin.
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IDAHO DRINKING VJATER STARDARDS
In accordance with the provisions cf Idcho statutes »ertcining to the protee-
tion of domestic water supplies (Sections 37-2102, 54-1218 and 39-101, as amended,
Idaho Code), the follewing standards for chemical, physical and bacterial purity
and standards for protection from impurities of water supplies in the state are
promulgated by the Denartment of Health.

Section 37-2102. (as amecnded) Domestic Vater to be Protected. -- Any person

or >ecrsons, cotvporatlion or corporations or officers of a municipality, ouning or
meintaining any plant or system for the supnly to the inhabitants of this State,
or any part thercof, of water for donestic nurposes shall protect thc same and
keep it free from all impurities and all other foreign substances which tend to
injure the herlth of the ultinate consumers of such water, whether such impurities
or foreign substances arc chemical or bacterial. The standavds for protection
from impurities ond the standaxds for chemical and bacterial purity in the State
of Idaho shall be promulzated annually by the Denartument of Public Health and
shall be consistent with this section and the Diinking Water Standards of the

U. 5. Public Health Service, vhich standards ave suitable for use in cvaluating
the quality and safety of water and wrter supply systems. The Department of
Fublic health may in its discrction issue rewocts and nost public signs indicating
compliance with these standards.

Section 54-1218 (as amended) Public Work. -- After the first day of January,
1840, it shall.be unlauful for this state, or for any county, city, village,
district, or other subdivision of the state, having pouer to levy taxes or assess-
ments against srovnerty situated therein, to engage in the constiuction of any
subtlic work involving professional enginecring unless the plans and specifications
and estim~tes have been »repared by, and the construction executed under the

direct snpervicinu of » vegiatered yrafpecaisnal enginecr.
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Scction 32-101 (as anmended) (Pacagravh 4, Suboeragrashs 13 4, B, and D)
Statc Board of Health -- Fowers and Duties, -~ All of Lhe powers and duties of
the Department of Puulic Health are hereby transferred to the State Board of
Health and the State Board of Health shall have all of such novers and shall have
and excrcisc the following powers and duties in additiona to all other powers and
duties imposed on it by lau:

(13) To establish and enforce minimua sanitary standards for:

A. The collcction; treatment and distribution of driniiing vater,
including sanitery supervision, reguletion and control of the
construction, extension, opecration and maintenaace of public
water supply, collection, treatment and distriution systems
and approval of plans covering the construction and extenslon
of such systems.

B. The quality of water sunplied to the sublic and as to the quality
of the effluent of sewerage system, sewage trecatment plants and
discharged upon the land or into the surface or ground vaters.

D. The protection of vater sheds used for public vater supplies.
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Definition of Terms ~- For the purpose of these Standards the terms desig-

nated herein below shall be defined as follows:

Ldequate protection by natural agencies is rarvely possible in surface waters.

It is possible in the case of ground waters and includes protection by storage
in and percolation throvsh vater-bearing materials.

Artificial trecatment includes the various processes commonly used in water

treatment, Loth scparately and in combination, such as storage, aeration, sedi-
mentation, coagulation, rapid or slow sand filtration, chlorination, and other
accepted forms of disinfection. Rapid sand filtration treatment is commonly undex-
stood to include thosec auxiliary measures, notably coagulation and sedimentation,
vhich are essential to its prover opervation.

Adcquate protection by artificisl treatwent implies that the method and

degree of claboration of treatment arc appropriate Lo the source of supply; that
the works are of adequate capacity to support maximum demands, are well located,
degsigned, and constructed, are carefully and skillfully operated and supervised
by properly trained and qualified personnel, and are adequately protected against
floods and other sources of pollution. The evidence that the protection thus
afforded is adequate must be furnished by frequent bacteriological cxaminations
and other appropriate analyses shoving that the purified water is of good and
reasonably uniform quality, a vecognized principle being that irregularity in

nood

tah]

quality is an indication of potential danger. A minimum specification o
quality vould be conformance to the bacteriological and chemical requirements
of these Standards, as indicated in Sections 3 and 4.

Sanitary deicct wmeans any faulty structural condition, whether of location,

design, or construction, treatment, or distribution worlks vhich may regularly ox
occasionelly prevent satisfactovy purification of the water supply oxr czuse it

to be contaminated frou extrancous sources. Among the extrancous sources of
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contamination of watewr suvply are dual sunwlies, bypasses, cross-connections,
inter-connections, and backflow comnections.

Health hazard means any faulty operating condition includiug any device ox

vater treatment practice, which, uhen introduced into the water suapply system,
creates or may create & danger to the vell-being of the consumesr.

llater sunvuly svstem includes the works and auxiliaries for collection,

trcatment, and distribution of the water from the sousce of supply to the fiee-
floving outlet of the ultimate consuaer.

The colifoim gioun of btacteria is defined, for the purpose of these standawds,

as including 21l orsanisms coasidered in the coli-acrosenes group as set forth
in the Standacd licthods for the Exzamination of Hater and Sewage, current edition,
and published jointly by the Anerican Pullic Healih fssocia-

prepared, opproved,

tion and the American 'ater Vorlss /ssociation, New Yori City. The procedures

for the demonstration of bacteria of this group shall be those specified herein,

(a) The completed test, oc

(b) The confirmed test vhen the liquid conf: rmatory mediun brillient
green bile lactose broth, 2 percent, is usecd, providing the formation
of gas in any awcunt in this medium during 48 hours of incuvation at
37° C. is considered to constitute a positive confirmed test, or

(c) 1lhe confirmed test vhen onc of the following liquid confirmatory media
is used: Crystal violet lactose broth, fuchsin lactose broth, or
formate ricinoleate brorh. For the purnose of this test, all ave
equivalent, but it is wrecomnended that the laboratovy vorker base his
selection of any one of these confivmatory media upon correlation of
the conficned iesults thus obtained with z series of completed tests,

and that he select for vse the liquicd confirmatory nedium yielding
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results wost nearsly cgreeing with the cesults of the conpleted test,
The incultation oseriod for the selected liquid confirmatory mediwa shall
be 48 hours at 37° C. and the fornation of gas in any amount duving this
time shall be considered to constitute a positive confiimed test.

(d) The membrane filter technique as outlined in the Standard Methods.

The Standaxd portion of wates for the application of the bacteriologzical

test shall te ten milliliter (10 ml.)

The standard sample for the bacteriological test shall consist of {ive (5)

stancard poirtions of ten milliliter (10 ml.).
In any disinfected sunply the sawplic must be freed of any disinfceting ~gent

vithin tuventy (29) minvtes of the tine of its collection,
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SCURCE, PRCTECTTIC ARD CrChATICH STANDARDS

<

The water su»37y shell bve obtained from the wmost desirable source which

is feasible and cffoit shell be made to prevent or contvol nollution of
the souvce. If tite source is not adequately protected by natural means
the supply shall be adequately orotected by treatment,

Frequent sanitery surveys shall be made by the »urveyor of the vater

suppiy systeir to locate and identify health hozards which might exist i:
the system, The manner end frequency of making these suvveys ond the
rate at viiichn discovered hezlch hazevrds zre to be removed shall be in
accordence with a2 srozram anuroved by the Departnent of Health.

Asnroval of woiew sudplies shall bBe deseudent in mart ujon:

gafercement of rules and wegulations to srevent develozment of health

Adequate protecition of the uater quelity throughout all parts of the
system, including watcischeds and underzround souvces, as demonstrated by
f:equent sursveys.

Prover operation of the uater supply system under the responsible charge

(a0

o csonnel uvnose qualifications ave acceptable to the Depatvtment of

Heclth.

Acequate cepacity of the system tc mect peak demands without develonment

ci lou pressures or other health hazawvds

Caficfaclolry seca- - . P - inn aici - 14

Satisiactory wecovd oi laboratory examianstions showing consistent coanli-

ance with the water quality regquirements of thece standazds,

Satisiactery sutmisszion of nrescribed vater treatment records to the

-

Desertment of Heelth if treatient is nrovided.

Subnission ond ajzooval of encineering slans ccvecing the construction

[

and cxitension of the water sun»iy, collectlion, treatwent and distxibucrion

systems :ricr to actual const.uction.
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For the purpose of application of these standards, responsibility for
the conditions in and the operation of the water supply system shall be
considered to be held by:

The water purveyor from the sourcc of supply to the conncction to the
customer's service piping; and

The owner of the property served and the wmunicipal, county, or other
authority having legal jurisdiction from the point of connection to the
customer's scrvice piping to the free flowing outlet of the ultimate

consumer,
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WATER QUALITY STANDARDS

Part I. Bocteriological Quality
Sampling.
Compliance with the bacteriological requirements of these Standards shall
be based on examinations of samples collected at representative points
throughout the distribution system. The frequency of sampling and the
location of sampling points shall be established by the Department of
Health after investigation of the source, methed of treatment, and pro-
tection of the water concerned.
The minimum nuwber of samples to be collected from the distribution system
and examined each month should be in accordance with the following table:

Minimum Number of Samples
Per Month from the

Population Served Distribution System
3,000 and under 2
3,000 to 5,000 4
5,000 to 7,000 6
7,000 to 9,000 8
9,000 to 11,000 10

11,000 to 13,000 12

13,000 to 15,000 14

15,000 to 20,000 20

20,000 to 25,000 26

25,000 to 30,000 35

30,000 to 45,000 50

45,000 to 60,000 70

In determining the number of samples examined monthly, the following

samples mey be included, provided all results are zssembled aad
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availeble for inspection ond the lzboratory methods and technical
competence of the laboratory personncl arc anproved by the Department
of Health:

(a) Samnles examined by the Department of Health.

(U) Samples excmined by local government laboratories.

(c) Samples examined by the wvater works authority.

(d) Samples examined by commercial laboratories.

The laboratories in vhich these examinations are made and thc methods
used in making them shall be subject to inspection at any time by the
designated renrcsentatives of the Department of Health. Compliance

vith the specified procedurcs and the results obtained shall be used

as a basis for certification of the supply.

Daily samples collected following a bacteriologically unsatisfactory
sample as provided in Scction 1.2.1 shall be considered as special
samnles and shall not be included in the total number of samples examined.
Neither shall such svecial samnles be used as a basis for prohibiting
the supply, provided that: (1) When waters of unknown quality arc being
examined, simultaneous tcsts are made on multinle portions of a geometric
series to deternine a definitive coliform content; (2) Immediate and
active efforts arc made to locate the cause of pollution; (3) Immediate
action is taken to eliminate the cause; and (4) Samples taken following
such remedial action are satisfactory.

Limits.~-The presence of organisms of the coliform group as indicated

by samples cxamined shall not exceed the following limits:

When 10 ml standard portionsate examined, not more than 10 percent in
any month shall show the presence of the coliform group. The presence

of the coliform group in three or more 10 m] portions of a standard
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sample shall not be alicwable if this occurs:
(a) In tvo consecutive samples;
(b) In more than one sample per month when less than 20 are cxamined
per month; or
(c) In more than 5 percent of the samples when 20 or more are examined
per month,
When organisms of the coliform group occur in 3 or more of the 10 ml
portions of a single standard sample, daily samples from the same
sampling point shall be collected promptly and examined until the
results obtained from at least two consccutive samples show the water
to be of satisfactory quality.
PART JTI. Thysical Characteristics
2.1 Sampling.--The frequency and manncr of sampling shall be determined
by the Department of Health. Under normal circumstances samples should
be collected one or more times per week from representative points in
the distribution system and examined for turbidity, color, threshold,
oder, temperature and taste.
2,2 Limits,--Drinking water should contain no impurity which would cause
offensec to the sense of sight, taste, or smecll. Under general use,

the following limits shouid not be exceeded:

Turbidity ---------------------------------------------------- == 5 units
Color mm et rdcdrrcr e e B T L 15 units
Threshold Cdor Number-~s=e-emreccomccuconencccenanncnsrenanarnn. 3

Part III. Chemical Characteristics
3.1 Sampling.
3.1.1 The frequency and manter of sampling shall be determined by the

Department of HPealth. Under normal circumstances, analyses for
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substances listed below necd be made only anaually. If, however, there
is some presumption of unfitness becausc of the presence of undesirable
elements, compounds, or materials, periodic determinations for the sus-
pected toxicant or material, should be made more frequently and an
exhaustive sanitary suivey should be made to dctermine the source of

the pollution., Where the concentration of a substance is not expected
to increase in processing and distribution, available and acceptable
source water analyses performed in accordance vith standard methods may
be used as cvidence of compliance with these Standards.

Vhere experience, examination, and available evidence indicate that
particular substances are consistently absent {rom a water supply or
below levels of concern, annual examinations for those substances may

be omitted when approved by the Department of Health.

Limits. -- Drinklng vater shall not contain impurities in concentrations
wvhich may be hazardous to the hcalth of the consumers. It should not

be excessively corrosive to the water supply system, Substances used

in its treatment shall not remain in the water in concentrations greater
than required by good practice. Substances which may have deleterious
physiological effect, or for which physiological effects are not known,
shall not be introduced into the system in a meunex which would permit
them to reach the consumer.

The follouing chemical substances should not be present in a wvater supply
in cxcess of the listed concentrations where, in the judgment of the
Department of Health, other more suitablc supplies are or can be made

available,
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Substance

Alkyl Benzene Sulfonate (ABS)
Arsenic (4s)
Chloride (Cl)
Coppexr (Cu)

Carbon Chloroform Extract {(CCE)
Cyanide (CN)

Tluoride (I
Iron (Fe)
Manganegse (¥n)
Nitratel (WOjp)
Phenols
Sulfate (SOg)
Total Dissolved Solids
Zine (Zn)
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Concentration
in mg/1

'5
.01
250,

2
.01

OQO=m OO0

(See 3.2.3)
0.3
0.05
45,
0.001
250,
500.
5.

1 In arcas in vhich the nitrate content of water is knowm to bz in
cexcess of the listed concentration, the public should be warned of
the potential dangers of using the vater for infant feeding.

The presence of the folloving substances in excess of the concentrations

listed shall constitute grounds for rejection of the supply:

Substance

Arsenic (As)
Barium (Da)

Cadmium (Cd)
Chromium (Hexavalent (Cr -+6)
Cyanide (CN)
Fluoride ()
Lead (Pb)
Selcnium (Se)
Silver (Ag)

Fluoride.-~then fluoiride
concentration should not

in Table I. Presence of

e S Gu em Em e Be €B Gn B Er me ) En Ve S e e B SR s e R Sm s e ST WS 00 A GG S N D A W YR e Er Gm R e

%t fm En aR e e D e e B e v e e G A A S We e s (e G IR e B8 % AR PP R WP e So 4 e AR v

> w S %E M em e A GF G e e e e S W e W S o e AN b % S G G e hs Ga AN M R G et TR W e W e e

Concentration
in mg/1
3.05
1.0
0.05
0.05
0.2
(See 3.2.3)
0.05
0.01
0.05

is naturally present in drinking water, the
average more than the appropriate upper limit

fluoride in average concentrations greater

than two times the optimum valucs in Table I shall constitute grounds

for recjection of the supply.

Uhere fluoridation (supplementation of

fluoride in drinking vater) is practiced, the average fluoride concen-

tration shall be kept within the upper and lower control limits in Table 1.
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Tavle 1.

Recommended control limits--
Annual Average of Fluoride concentrations in mg/1
Maximum Daily Air Tempcraturesl

Lover Optimum Unper
50.0-53.7-=c~cnnnca-" el L R 0.9 1.2 1.7
53|8‘58-3 """""""""""""""""""""" 0.8 101 ]-5
58.4-63.8--ccmmnancnnaa. R L L T 0.8 1.0 1.3
63.9-70.0 m-mmmrcuacamcnacna L et 0.7 0.¢ 1.2
70.7-70 . 2cccmcrcccccnca e 0.7 0.8 1.0
72390, 5rceccananacanx R 0.6 0.7 0.8

1 Based on temperaturc data obtained for a minimum of five years.
In addition to the sampling required by paragraph 3.1, fluoridated and
defluoridated supplies shall be sampled with sufficient frequency to
determine that the desired {luoride concentration is maintained,

Part IV. Radioactivity

4,1 Sampling.

4.1.1 The frequency of sampling and analysis for radioactivity shall be
determined by the Depariment of Health after consideration of the
likelihood of significant amounts being present. Where concentrations
of Ra226 or 870 nay vary considerably, quarterly samples composited
over a period of three months are recommended. Samples for determina-
tion of gross activity should be taken and analyzed more frequently.

4.1.2 As indicated in paragraph 3.1, data from acceptable sources may be used

to indicate compliance with these requirements,

4,2 Limits.
4.2.1 The cffects of human radiation exposure are viewed as harmful and any

unnecessary exposurc teo ionizing radiation should be avoided. Approval
of water supplies containing radiocactive matierials shall be based upon
the judgment that the radiocactivity intake from such vater supplies vhen
added to that from all other sources is not likely to result in an intake

grcater than the radiation protection guidance reccrmmended by the Federal
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Radiation Council. Vater supplies shall be approved without further
consideration of other sources of radioactivity intake of Radium-226
and Strontium-90 vhen the water contains these substances in amounts
not exceeding 3 and 10 PC/liter, respectively. UWhen these concentra-
tions are excceded, 2 water supply way be approved by the Department of
Health if surveillance of total intakes of radioactivity f{rom all sources
indicates that such intakes are within the limits recommended by the
Department of Health and the Federal Radiation Council for control
action.
In the lnovm absence of Strontium-%0 and alpha emitters, the water supply
1s acceptable vhen the gross beta concentrations do not exceed 1,000
PC/liter. Gross beta concentrations in excess of 1,000 PC/liter shall
be grounds for rejection of supply except when more completc analyses
indicates that concencrations of nuclides arec not likely to cause exposurc
greater than the Radiation Protection Guides.

Part V. Recommended Analytical lfetheds

Malytical methods to determine compliance with the requirements of
these Standards shall be those specified in Standard Methods for the
Examination of Water and Vastowates, American Public lealth Association,
current edition and those specified as followus.
Barium--Methods for the Collection and Analysis of Water Samples, Vater
Supply Paper No. 1454, Rainvater, F. H. and Thatcher, L. L., U. S. Geo-
logical Survey, Washington, D. C.
Carbon Chlorofoxm Extract (CCE)--llanual for Recovery and Ideatification
of Organic Chemicals in Water, Middleton, ¥, I, Rosen, A. A., and
Burttschell, R, H., Robert A. Taft Sanitary Fnginecring Center, Public

Health Service, Cincinnati, Ohio, Tentative Method for Carbon Chloroform
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Extract (CCE) in Vatex, J. An., Water Vorks A. 54:223-227, Fedb. 1962,
Radicactivity - Laboiatory Manual of Metnodology, Radionuclide Analysis
of Enviionmental Samples, Technical Report R59-6, Robert A, Taft Sanitary
Engineering Center, Public Health Service, Cincinnati, Ohio; and Iethods
of Radiochemical Analysis Technical Report Wo. 173, Report of the Joint
WHO-FAO Committee, 1959, World Health Organizaticn,
Selenium - Suggested Modified Method for Colorimetric Determination of
Selenium in Natural Vater, llagin, G. B. ‘Thatcher, L. L. Rattig, S.,
and lavine, H., J. Am. Uater Works Assoc. 52, 1199 (1960).
Organisms of the coliform group - All of the details of techniques in
the determination of bacteria of this group, including the selection and
preparation of apparatus and media, the collection and handling of samples
and the intervals and conditions of storage allowable betueen collection
and examination of the vater sample, shall be in accordance with Stan-
dard licthods for the Examination of Water and Vastewater, current edition,
and the procedures shall be those specified therein for:
The Membrane ¥Filter Technique, Standard Test, or
The Completed Test, ox
The Confirmed Test, procedure vith brilliant green lactose bile broth, or
The Confirmed Test, procedure wlth Endo or eosin methylene blue agar

plates.
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GENERAL. - All reposts, final plangs, and specifications should be sub-
mitted at least 30 days vrior to the date on vhich action by the Idaho
Department of Health is desired. Documents submitted for formal
approval shall include (a) aenerel layout, (b) detailed plans,

(c) specifications, (d) reference to any plans and specifications
previously filed with the Idaho Department of Health pertaining to

the wvater supply system involved. No approval for construction can

be issued until finpl, comnlete, detailed plans and specifications
preparcd by a registered professional cngineer

have been submitied to the Idaho Department of Health and found to be
satisfactory.

ENGINEER'S RETORT. - The enginecr's report for water works improvements
rhall, vherc pertinent, present the following information:

General Information. - Describe the existing water wvorks and scwerage

facilitices, and describe bricfly the municipality or vater district
scrved.

Extent of Vlater Works System. - Describe the nature and extent of the
arca to be scrved with water, and any provisions for extending the

vater vorks system to include additional areas, and appraise the future
requirements for service. Also, describe significant industrial develop-
rments and industrial wvater supply necds which are to be met by the water
supply system, or vhich ace likely to be required in the near future.

ALlternate Plans. -~ Where two or wore solutions exist for providing

public water supply facilities, each of vhich is feasible and practic-
able, discuss the alternate plans and give rcasons for sclecting the one
recemmended, including finencial considerations.

Soil, Ground llater Conditioms, and Foundation Problems. - Describe
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WASTE DISPOSAL

Sec. C 301 General Requirement. No licensee shall dispose of any 1adioactlive
mateiial except

(2) By tiansfer to an authoiized 1ecipient as provided in Parl B, or
(b) As authorized pursuant to Sections C 302, C 303, C.304, oo C106.

Sec. C 302 Mecthod of Obtaming Approval of I'toposed Disposal Procedutes. Any

person nay apply to the Boaird for appioval of proposed proceduses to dispose of
radicactive material i a manner not otherwise authorized in this part Each
application shall include a description of the r1adwactine maternial, including the
quantities and hinds of radioactive maternal and the le.els of radioactivity n-
volved, and the proposed manne: and conditions of disposal The apphceation,
where appropniate, should also include an analysis and eveluation of pertinent
informatien as to the nature of the envnernment, including topogiaphical, geo-
logical, meterological, and hydiological characteristics, usage of giound and sur-
face waters in the geneial area, the nate and location of other potentially af-
fected facil.ties; and procedures to be observed to minimize the 1isk of unex-
pected or hazardous evposuzes The Board will not approve any appliecation for
a license to 1ecene 1adioactive material from other per-ons for disposal on land
not owned by a state o1 the INederal Governmnent

Scee C 303 Dispoaal by Release mto Samtary Sewcrage Systems. No licensee
shall dischaige 1acioactive maienial into a sanitary sewerage system unless

(a) It 15 1eadily soluble o1 dispersible in water, and,

(b) The quantity of any radioactive material released into the sy~tem by the
hicensec in any onc dav does not cxeeed the larger of subparagraphs (1)
or (2) of this paragraph
(1) The quantity which, if diluted by the avorage daily quantity of
sewoge released into the scwer by the hicensee, wiil 1esult in an averagze
concentration not greater thon the hmits specaified in Appendiv A, Table
I, Colunn 2, of this part; o1,

(2) Ten times the quantity of such material spactfied 1in Appendix B of
this part, and,

(c) The quantity of any radicactive matenal 1eleased in any one month, if
diluted by the averaze monthly guantity of water rcleosed by the
heensee, will pot result 1n an average concentiration evceeding the hm-
its spectiied in Appeadiv A, Table I, Column 2, of thas part: and,

(d) The g:oss quantity of 1adwactire motlenal released into the sewerage
system by the licensee does not exceed one curie per yenr,

Excieia ftom individusls undergoing medical diagnosis or therapy
with radicactine matenal shall be exemnt from any lmitations con-
tained 1n this section

Scc. C.301 Thsposal by Burial in Soil No hicensee shall dispese of 1adioactive
mateinial by bunal in soil urless

(a) The total guontity of 1odicoetive malerials buried at any one loeation
and time does not exceed, ot the time of burnial, 1,000 times the amount
specificd 1n Appendin B of this paitf; and,

(b) Bunial 15 al a mumimum dapth of four feet; and,

(c¢) Successive bunals are sepaiated by distonces of a least six feet and
not mote thon 12 bunials are made 1n any year

Scc. C 305 Ihisposal by Incincration No licensee shall incinerate 1adioactive ma-
terial for the purpose of dispo~al or preparation for disposal except as specif-
ically appioved by the Board pursuant to Seetrons C 106 and C.302

RECORDS, REPORTS, AND NOTIFICATION

Sce. C401 Records of Surveys, Radiation Monitoring, and Disposal.

(a) Fach licensee or rezistiant shall maintain 1cecords showing the radia-
tion exposuie of all indnviduals for whom personnel monitoring 1s re-
quited under Seciion C 202 of this pait Such 1ecords shall be kept on
Depaitment of Iealth Form “Z”, in accordance with the instructions
contamned in tho! form or on clert and legible records cortuning all the
information requued by Dcpartment of Health Form “Z”. The doses
entered on the forms o1 1ecords shall be for periods of time not exceed-
ing one calendar quarter
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(b)

(c)

(d)

Each licrnsee or 1egistiant shall maintain records 1 the same units
used in this part, showing the 1esults of surveys 1equined by C.201(b),
and disposals made under Sections C 302, C.303, and C 304

Records of individual radiation exposure which must be maintained pu:-
suant to the provisions of pmagraph (a) of th's secction shall be pre-
served unlil such time as this Duord may deteimine 10 (Records which
must be mainlammed puirsuant to this part may be mainlained in the
form of niciofilm )

The discontinuance of or curtailment of activities, does notl 1elieve the
licensce or 1egistiant of 1esponsibihity for retaiming all 1ecords 12quired
by this section A hceasee o1 1egistrant may, howerer, request the Boaird
to accepl such records The acceptance of the 1ccords by the Doard 1e-
lieves the hicensee or 1egistrant of subsequent r1csDonsibihity only
respeet to then preservation as required by this section.

Secc. C.402 Reports of Thell o1 Toss of Source of Radiation Fach licensce or 1eg-
istiant shall 1eport by telephone and telegraph to the Board the theft o1 loss of
any soutce of 1adiation immediately after such occurtence becomes known.

See. C403 Notufication of Incidents.

(2)

(b)

(c)

Immediate Notification. Each licensee o1 registiant shall immediately
notify the Boa:d by telephone and telegioph of any incident mvolving
any source of radirtion possessed by hun and which may have caused or
threatcns to cause

(1) Faposu:e {o the whole body of any mdividual to 25 1ems o more of
radiation; exposuie of the skin of the whole body of any indinidual to
150 1cins or mote of radiation; o1 exposume of the feet, ankles, hands,
o1 forearms of any idividuial to 375 1cms o1 more of 1adiation, o1,

{(2) The 1clease of 1achoactine matcriel in concentiotions which, if
areraged over a peried of 24 hoars, would exceed 5,000 fimes the limits
specified for such meatenials in Appendin A, Table 1I; o,

(3) A loss of one worliing week o1 more of the operation of any facili-
ties affected, o1,

(1) Damage to propeily 1n excess of $100,000

Twenty-four loui Notificatina Each licensee o1 registrant shall within
24 howrs notify the Boand by telephone and telegraph of any incident
involving any source of 1adiruion possezsed by him and which may have
caused o1 threntons to cause: .

(1) Exposwie of the wlhole Lody of any individual to 5 1ems or more of
1adiation; epesurc of the shin of the whole bod, of any mdividuel lo
30 1ems o1 mare of r1adiation; or cwposure of the feet, ankles, hands, o1
{foreaims to 75 rems o1 more of 1adiation, 01

(2) The 1clease of radionclive matenal i concentrations which, if
averaged over a period of 24 hours, would exceed 500 times the limits
specified for such matenals in Appendix A, Table 11, o1,

(3) A loss of one day or more of the operation of any facilities affected;

or,
(4) Daimmage to property in excess of $1,000.

Any report filed with the Rorid puisuant to this section shall be pre.
pated 1n such a manncr that names of imndividuals who have 1cccived ex-
posuie¢ to 1adiation will be stated 1n a separate pait of the 1eport

Sec. C.101 Report to Former Fmployces and Others of Exposure to Radiation.

(a)

A licensee ot registiont, at the 1equest of any individual formeily em-
ployed or associated with hun (1e, student, ciaftsman, ete.), shall fur-
nish to such mdividual a repert of his exposure to radiation as shown in
1ecords maintained pursuant to Section C.40(a). Such report shall
be furnished within 30 days from the time the 1equest is made; shall
cover each calendar juerter of the individual's employment or associa-
tion involiing evposure to 1odintion, or such lesser pened as may be 1c-
quested by the indnidual The 1eport shall also include the 1esults of

10A¢ any time, the Doard may amend this section {o assure the further preserva-
tion of r1ecords which 1t determines should not be destioyed
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any caleulations and analyses of r1adwactive material deposited in the
body of the individual and made puisuant to the provisions of Seclion
C107 The 1eport shall be mn wniung and contain the following state-
ment.
“This report is fwmmshed to you under the provisions of the Idaho
State Boaid of Health 1egulations entitled Rules and Regulations
for the Control of Radiation m the State of Idaho You should pre-
seive this 1eport for fulme 1eference”

{b) The indnvidual's request should include appropriate identifying data,
such as social securily number and dates and locations of employment or
association.

Sec. C.405 Reports of Overexposures and Excessive Levels and Concentrations,

(a) In addition to any notification 1equired by Section C 103, each licensee o1
registiant shall make a 1eport m wniing within 30 days to the Board
of (1) each exposure of an individual to 1adiation o1 concentiations of
radioactine materal v excess of any appheable limit as set foith m
this part o1 as otherwise approvcd by the Board, (2) any incident for
which notilication 15 1equned by Section C 103; and (3) levels of 1adia-
tion or concenlrations of rodioactine matericl (not involving eacessive
exposure of any individual) in an umestricted area in exeess of ten times
any applicable himit as set forth m this pait o1 as otherwise approved
by the Boaid Each 1epoit 1equnned under this pmragraph shall describe
the eatent of exposure of indunduals to radation o1 to 1adioactive mote-
rial, lexcls of 10diation and concertiations of 1adioactive matenal in-
volved, the cause of the exvoswie, levels, o1 concentietions; and correc-
tive steps taken or planned to asswe against a 1ceumience.

(b) In any case whaie a heensee o1 rezistrant is 1equued pursuant {o the
piovisions of this section to 1eport to the Board any evposuie of an
mdividual to 1adiation o1 to concentiations of r1adrooctive materiel, the
hicensce o1 registiant shall not later than the mal\irg of such 1eport to
the Boaid alse »otify such indnadual of the natuwie and extent of ex-
posure Such notice shall Le in wniting and shall contain the following
statement-

“This 1eport 15 fminished {o vou under the provisions of the Idaho
State Board of lealth 1egulations entitled Rules and Regulations
for the Contiol of Radiation in the State of Idaho. You should pre-
seive thiy 1eport for futime 1eference”

(¢) Any report filed with the Board pwsueant (o this section shall be pre-
pared in such a manner that names of individuals who have 1eceived ex-
posure to 1adiotron will be stated i a separate part of the 1eport,

Sce. C.106 Notice to Employces and Others of Exposure to Radiation. Each li-

censce o1 1egistrant, at the 1equest of any individual employed or associated with
him, shall advise such indnvidual annually of the mdividual’'s exposuie to radia-
tion as shown in 1ecords mamntained by the licensee ot registiant puisuant to
Section C.401(a).

Sec. C.107 Vacating Premisea.

Fach specific licensee shall, no less than 20 days before vacating o1 1elinquishing
possession o1 control of premises which oy have becn contaminated with radio-
active material as a r1esult of his activities, notify the Boaid m wiiting of intent
to vacate. The Bosid may requne that the liconsee decontaminate or have decon-
taminated the locator to o degiee corsistent with subsequent use as an un:e-
stricted ai1ea, the deta'ls 1y be specified in each case by the Board.
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CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND
(See notes at end of rppendix)

PART C
APPENDIX A

Table 1 Table 11
Columin 1 Column ?  Column 1 Column 2
Element {Atomic Number) Isotope; r Wi ater Air Water
{uc/ml) (uc/ml) (uc/ml) {ic/ml)
Actiniun (89) Ac 227 s 210712 60103 gx1071% 201076
1 10 9:10°3  9x10-13  axi1074
Ac 228 s gx108 3103 3x107° on1073
1 2x10°8  3x10"3  6x10710  gy1073
Americiuvm (95) An 261 s 6x10712 151074 2410713 41076
1 1x10710 81074 ax10712 201073
An 242 m 5 6,10°12 11074 210713 4n1076
1 310710 3.10°3  ¢«10-12  ga1073
Am 242 s 4r10°8  4x103  1x1079 1n107%
1 510" 4e1073 21079 1x10™%
A 243 s 6-10712 13107 2310713 4x1075
1 110719 gx107* 410722 3xi073
An 244 S 410 icto-l  1n10-7 541073
1 21070 ix10-!  Bx1077 551073
Antimcny (51) Sb 122 [ 2x1077 w10~ 61077 3x10°3
1 1x10°7 8104 sv107? 3x1073
So 124 s 210" 72210°% 51079 2107
1 %1078 1074 7x10710 21073
sb 125 s 5%10" 3<10-3  2x1078 121074
1 3108 3n10” ox107! 1x10°
Argon (18) AW Sub? 6x1073  eeo-. 1x107  eeeen
A 41 sub 21078 el 4108
Arseate (33) As 73 s 210°% 1022 2a0- 51074
1 4c1077 1077 1v10°8 s\1074
As 74 s 31077 2a10-3  1a1078 5%10°3
1 1x10°7  2x10°3  4107? 5x10"
As 76 s 10?7 es107f av10”?d 2x10°
1 k1077 6x107%  3a10” %1073
As 17 $ 5%10" 2103 2108 81073
1 4x10”7 21072 1a1078 8x1073
Astatine (65) At 211 s 7x10-%  5\10°%  2v16710 241078
1 107 %1073 1x107°9 %1073
Bariun (56) Ba 131 5 121078 sx1073  4n1078 21074
1 wao? osaol) a0t} 2a0ld
Ba 140 s 11007 oy 61077 3x10
1 mi108 2107 1x10~°% 2x10°7
Berkhelium (57) Ak 249 s 9<10710  2,10°?7 31071l gx107%
1 1x10° 2¢10” 41070 621074
Bk 250 s w07l ex1073 s00) 241078
I lxlo'g 6110 4r10” 2¢107%
Berylltun (4) Be 7 s ev10l; 1072 2a0t! o 2xaerd
1 1%10 5x10” 4x1078 2210
Bismuth (53) BL 206 3 2¢10°7 11073 6%10” 4x1072
1 10! 1x1073 s\xo'g 41073
BL 207 s 2x10°]  2x1073  6x10° 6x107>
1 k1078 2«103  s«10710 ga0”?
BL 210 s 6x10°7 11073 21070 407
I 6x10 1x1003 2210710 oxi073
BL 212 5 1x10" 1x10°2  3a10° 4107
1 2x10" 11072 7x10'g 41078
Broaine (35) Br 82 5 1x10°%  ea10 4x10° n10-4
1 n10”!  1x1073 6\10'3 axlo'z
Cadmita (48) cd 109 s 5%10” 51073 2«10 210
1 7x10° 5x1073  3v107? 221074
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CONCFNIRATIONS IN AIR AND WATLR ABOVE NATURAL BACKGROUND
(See notes at end of ~ppendin)

Table 1 Table I

Column 1} Column 2 Column 1 Column 2
Element (Atomic Number) Isotope) Arr Water Arrr Water
(uc/ml) (uc/ml) (ue/ml) (uc/int)

Cd 115 n s 408 g0 1x107? %1073
1 tx10°8  7a100% 1a1079 31073
cd 115 s 1077 1n1073 g31077 n10°d
1 2x10° 121073 6x1077 4x1073
Calelun (20) Ca 45 s »1078  aa0” 1x109 9x10"6
1 11077 sx1073 4x107? 107"
Ca 47 s 21077 1107? sx107? %1073
1 21077, 1x10°3  6a10°9 31077
Californiu~ (98) Cf 249 s 210732 1107% s<10°l6 a0t
1 1x10°10 71074 3a07i? k1073
CE 250 s 5210732 41078 Zalo'lg 121073
1 121030 72,1074 307} 3r10°5
cf 251 s 210712 1vi0h ex107lé 4x1070
1 1010710 §a107% 3410712 3x1073
ce 252 s 21010 a0y ;073 2073
1 w1020 a7y aalo 2¢10°>
cf 253 S B10T 0 AN10T) 0TI BT,
1 8210 4x10" 3a10° 1x10°
CE 254 s 51071 k10 za0c13 1x10%?
1 5x10712  4n10” 21013 10
Carton (6) C 14 s 6x10°% 21072 1x107 Br10"%
(o) Sub 5\10'; ------ 11078 eeeeel
Ceriun (58) e 141 s 6107 . 31072 231078 941073
1 210 073 sn07? 9.10"3
Ce 143 s w10l et osaed o
I 200 o7} 7v10l])  x10
Ce 144 § 105 31073 307, .10}
1 6¥10 3107, 2810 1x1073
Cesium (55) Cs 131 s 1x10° 7510 6\10" 2x10 .
1 3x10‘§ 3002 a7l 9a10ly
Cs 134 n 5 1070 241070 1107, 6210
1 610" 310 2,10 1x10°3
s 134 5 62078 107 pao”? 9:10"6
1 1108 X003 avi0” %1073
cs 135 s 51077 3007 20 1x107
1 es1008 073 307 20
Cs 136 s 4x100) 2%10 110 9x10"3
S S U S Mo SN Ty 610
s 137 s 6210 6x10°% 2,10 2103
1 wa0l) baosd sa00® aaerd
Chlorfne (17) cl 36 S 4x10 24007, 1x1070 £x10"3
1 2108 2107, &r10° 6\10'2
c1 38 s 1078 1072 ea0zf anlo],
1 a0l wa0s2 a0l xlo]
Chromiua (24) Cr 51 s La0Tg set2 o saell 1073
1 22107 5x1073 64107 2107,
Cobalt (27) Co 57 [ Ix10° 107 1x10 510 4
1 21070 wi0tl o exdol)  4a0l]
Co 58 S 210 5 5x10 2 6:;10_7 Zixl()_3
1 921073 611073 310 8 2107,
Co 53 5 8101, x107, 31073 18107
1 5x10 3:10° 2x10" 9\10
Co 60 s 3x10°7 11073 1mlo-§0 5%10°3
I 0x107?  1a1073 3.1070 3107
Copper (29) Cu 64 S 2,106 11072 7x10" 3x1074
1 1x1008  ex10"3  4n1078 2x107%



CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND

(Sce notes at end of appendin)

Table I Table 11
Columin 1 Celumn 2 Column ! Column 2
Elenient (Atomic Number) Isotoper Arrr Yater 13 Water
(uc/ml) (ue/ml) {ue/ml) {uc/ml)
Curiva (96) o 242 s biolo 7,10-: 4~10'i§ 2x1073
I 2x10° 7~<10:4 6\10:13 3x10_6
Co 243 ) 6410717 1,10 2x107 10 5a10
1 a0l maod o3aen}? o 2a07
Co 244 s g.10717  2c107 3x10 %1076
1 1x1071¢  gx107* 3710'}; 3x10-3
Co 245 s 5>10'ig 1x10'2 216" 4x10"
I 100 sa0Tt  4eto7l2 3073
Cn 246 s 5x10°17  1c107% 2«10 4x10”
1 0710 gaot eavtt? ool
Co 247 s 5<10-12  1x107% 2v10713 ewic
1 1x10°10  s.107%  ax10712  2x107?
Om 248 s 6x10713  1x10°%  2x10714 axr0”
1 1x10°1 4107 axioPd paa07d
on 249 s 1x10°3  ev10”?  4x10°7 2<1073
1 11675 6alu” 41077 ?xlO'Z
Dysprosivn (66) Dy 165 s 3x10°% k1074 9x1078 4107
1 210°% 1192 7x1078 4y1o-§
By 165 ) 2x10°7 a0 no”? 4v10”
1 2,107 1v10'3 w1072 4x10-3
Einstenfun (99) Es 253 s 5<10°10  7v10%  maotll 2x1073
1 evotly ot owotll zaac
Es 254 m s 5.10 =\1o': 210 ?<10'§
1 GVIO'?l $41077 zwlo'}g 21072
Es 254 S 2¥107 43 10° Sr10° 1x10
1 lxlo':g & 107 tx10™ 12 1\10:;
Es 255 s 5x10° 310 »10°1 30
1 a\lo‘;o OVlO'g 1x10:é1 31077
Erblun (68) Br 169 ) 610" 31073 et 9¢1077
1 41077 307 Ix16°2 9x10”)
Er 171 N A S C IR N T N P
1 6x10° 3x10° =1 1+10
Europfun (63) Eu 152 s 4x10] 21073 axi0lp 6x1072
(T/2-9.2 hrs) 1 3x10° 2x10° In107" 6510
Eu 152 s 1x1008  2vi073 410710 1073
(T/2=13 y1s) 1 2x10°8 201073 6x10710  gv107?
Eu 154 s 6x10'3 6x10:2 1:10'}8 leo_;
1 ST N R 231077
Eu 155 s 9x10°% 610 3110 2¥10
1 7aotd o eaetd om0l 2107
Fermiuam (190) Fm 254 s 6x10°8 4107 2x10° 1<10
1 om0} saed 200?10
Fn 255 5 21070 1x10 1710 34
1 1x10°3  1w1073  ax10710 3xxo';
Mo 256 S (a4 31073 lx10'1? 9x107)
1 2x10° 3\10° 6r10"11 910
Fluorme (9) F 18 s 501006 2¢107?7  2x10° 81107,
1 3x1078 1x10° 9%1078 sa107,
Cadoliniun (64) cd 153 s 2x10° 51073 3x10°2 210"
1 9r10°%  6a1072 3,107 2xlu-g
Gd 159 s sx10°7  2x10°3 261078 sx107
I 4x10 a3 1x107] 81107
Gallium (31) Ga 72 s 2x10°7  1x10° ox10™? 4x1073
1 1077 k1073 ex0? 41072
Geruaniun (32) Ge 71 s w107} sx1072 a0t 2x1073
I 6x10 10" 2410 2210
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CONCENTREATIONS IN AIR AND WATER ABOVE NATUPAL BACKGROUND
(See nofes at end of appendin)

Table I Table 11

Column I  Columin 2 Coiumn I Column 2

Element (Atormic Number) Isotope: Arr Watcr Air W ater
(uc/ml) (ue/ml) {uc/ml) (uc/ml)
Gold (79) Au 196 5 k<1078 sv1073 1078 21074
1 6v107  4x1073  2x1078 1xt07%
Au 193 s 3a0? 203w} sao7?
1 21070 1107) Cx1072 5x10'f
Au 193 S lx10_7 541073 4107 ¢ 2x10'£
1 8x10 4x10 31077 2x10°
Hafolus (72) HF 181 $ tx107d 241073 maro”? 71073
1 %1008 25103 3079 7%1073
Holniun (67) Ho 166 s 2x10"7 951074  7x10-9 In10-3
i 2x10-7 9x10-4  5x10-9 3x1073
Hydiogen (1) H3 s 5x10°6  1x10°!  2vio” 3107
1 5¢10°6  1xi1c-! 2q0°) 3n1073
Sub 2x10-3 - Lx10™0  amen--
Indium (49) In 113 m s 810" awxo'g 3x1077 11973
1 7x10” 4vis” 2v10-7 181077
In 114 1 5 11007 107 4078 21077
1 21078 sy107% 7v10710 zvlo'z
In 115 m s 210" 1x10°2  g.0°8 4x107;
1 2108 a2 oexaod w0l
In 115 5 21077 31073 9x10” 91073
1 3x10°8 351073 1a1079 9<10”
Todine (53) 1125 s 5x100) 41073 sa0tlt o 2xio”?
1 210 6210"3 6110 2¢107;
1126 ) gx10°? 5073 ga07ll 3ai0”
AR T A N 1% S I T N T
1129 s 2xlo‘g Iv10° leo';‘ 6x107,
1 7x10” 2072 2¢10° 219
113 s 9x10"? 61073 110710 3077
1 3x10” 210" 1v1078 61073
1132 s 21077 2073 3x107)  &wl037
1 o107l 507} 30Tl 210l
1 133 s an10% 2a07) a0l a0l
1 2x10° 1x10 710 419
1134 s sx10”]  aa0”d ea107? 2¢107)
1 x107S 202 ax107?  ea107}
1135 s 1x1007  7a07%  naod a0
1 ex107 207 1073 7a07)
Iridium (77) Ir 190 s 1x1075 6x1072 41078 2x107"
1 4100, SW10T) INl0Tg 210TY
Ir 192 s 10, 1xlo'3 4x1070 0 A0 g
1 3x10” 1x10” 9\10‘9 410
Ir 194 s 2x107 1x10'2 5x10° 31073
1 210?90t sa0® 3a07)
Iron (26) Fe 55 s eal00] 21072 31073 &A1l
1 k10, 7x1075  3a107J 2x19”¢
Fe 59 s 1x10 210 5%10 6x10
1 sx10-8  2x1073  2x1079 5x103
Krypton (36) Xr 85 m Sub 6:\10-s ------ 1107 eeeee-
Kr 85 Sub  1a1070  oeeee. 31077 aeee-e
Kr 87 Sub  1x10°8  ae.. 2,1078  aee-
Kr 88 Sub 1~10'$ ------ 21078 aeee
Lanthanun (57) La 140 s 2107)  maod osaot?  2a0ld
1 ix1oT? axa0ly  axiot) 2a0l
Lead (62) Pb 203 s 1078 Lably a7} ex10],
1 2x10 0 1x10 6\10-12 4x10 7
Eb 210 s 10012 107§ an10] 1x10°
1 2x10” 5510 sua0”i2 2«10



CONCFNTRATIONS IN AR AND WATER ABOVE NATUKRAL BACKGROUND

(Sec noies at end of appendiv)

Element (Atomic Number)

Lutetium (71)

fanganese (25)

Mercury (80)

Molybdenun (42)

heodymiuva (60)

Neptuniua (93)

Nickel (25)

Niobiun (Columbium) (41)

Osnium (76)

Palladium (46)

Phosphorus (15)

Platinum (78)

Table 1 Table 11
Column ! Column 2 Column 1 Column 2
Isotope; 14 Water Awr Water
{(uc/ml) {uc/ml) (uc/ml) (uc/ml)
Pb 212 s 2;10:: 61074 6x10710 241073
I 2107 leo'g 7x10';° 2x10'2
Lu 177 S 6x10° 3x107 2<10” 1x10°
1 sx10-7  3x103 241078 1x1074
Mn 52 S 2x100!  n107d  7x1079 3x1073
1 1x10°7  gx10™% T 3x1073
Mo 54 s 4a0l) w1073 axa0Ts k107
1 400 Jxlo'g 1x1077 %1078
Mn 56 s 8x10 4x1073 3x1072 1n107
1 5x10°7  3x10° 2x107 g 1x107,
¥g 197 m s 7x107] €<10"3  3<10” 25107
1 8,10 51073 3a1078 2x10”
Hg 157 s 1x10°¢  6a103 4108 ax107%
I x1005 102 s0ld saold
Bg 203 s 7310 5%10 2+102] 2¢107
1 1x1077  3x10°3 410 1%10
Mo 99 s 7x10°7  sx10°3 31078 2;10'2
1 51077 Lo 7v107? aaa0
hd 144 $ 8x10"1l  2¢10°3 31002 7%1073
1 310710 2107 Lo gv10"3
Nd 147 s Axlo'; 21073 1v10°8 6x107>
I 24107 201073 Ba07) 6,107
Nd 149 S 20TE 80Ty 6xl0T,  3x10T
1 1x10 8x10° 5.10 k10
Np 237 s 410712 on107 10”13 3x107®
1 11077 9a107 410712 3\10:2
hp 239 S BxI0T) 4x1073 3a1073  Ial0T
1 S U ST S T 2 15107,
Nt 59 5 541077 6a1073 20107 241073
1 §\10TL  6a107,  3n10T 21073
M 63 ] 61070 8107, 2x107 3x107,
1 3a10 2<10 1,10 7x10™
N 65 s n1o! w0 Jxlo-g 16107,
1 1077 31072 2x10° 1x10°
% 93 n s 1x1007 w1072 4x10”? 410”4
1 x10°7 11072 sw07? 4x10-%
nbh 95 5 s<10"7 31073 2v1078 1x1074
1 1x10°7 31073 310 1<107%
Kb 97 s 6a0% 3072 20 91077
1 sx10°6 31072 20! 91074
0s 185 s 5x10°7  2v1073 z;no'g 7x10"3
1 5x10:2 ZxIO:; 2x10° 71073
0s 191 @ s 2x1077  7a107, 6.10"7 310"
I 9x10° %107  3x10-7 zxxo‘z
os 191 s waotd si003 axaeld 2ael
1 4x10 ’ 5x10 3 l'(l(Ii_8 21|<10_5
os 133 5 wI107) 210 11077 63107
1 3x10 21073 9a10” 5%10
Pd 103 s 1x10°8 11072 sa1078 31074
1 7y10‘; §1073 3\10': 3107
Pd 109 s 610" 3x10” 2¢10° %10
1 410! w10} a0t® ;a0
P32 s x1078 50Tt 2a07)  2x0l2
1 a0 a0d el 20’
Pt 191 s 81077 4x1073  BA10T 1x107%
1 6x10 310 2x10 Ix10
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CONCENTRATIONS IN AIR AND WATI R ABOVE NATURAYL BACKGROUND
(See notes at erd of appundin)

26

Table 1 Table 11
Column 1 Column 2 Column 1 Column 2
Element (Atomic Nuniber) Isotope; Arr Water Arr Water
(uc/ml) (ue/ml) (uc/ml) (uc/ml)
-
Pt 193 m s w1028 3a0?2 2107 a0l
I 5¢10 W5 2x107) 161073
Pt 197 n s 6»10': ST N T 1x107;
1 s¢1075  3x1073 w1074 9107¢
re 197 s 81070 4x10T]  3x10 g 151074
1 6210 3:10 2x10 1x10
Plutonivn (94) Pu 238 s 2<10”12 lx'lO-z 7710:i{7' 5\:10-6
1 a0l osao a0l 3«07
Pu 239 s 21007 1a0l, 661075 sxl07)
1 L\lO_l,, 8x10_l‘ lxl(!_14 3I<10 6
Pu 240 s 2x207 1% 1107, 6x10115  s5v1008
I 4x10 810 3 1x10_ )5 10 4
Pu 241 5 9x107pl  7a10 3A10_g 2310°
1 4100, 4x1022 w10 1¢1073
Pu 242 s 210 1x10 leo'ig s5x1078
1 a0l 9104 o] 3x107}
Fu 243 S 2107 k10, 61078 3107,
1 2107y,  br1o, 8v107)  3«107
Pu 244 s 2107 0 N0 6x1075 4107
I 3x107 0 W10T, Ix10 0 hlO
Polontum (84) Po 210 5 510 210 10" 751077
1 221070 gr1074 7x10712 31073
Potassfua (19) K 42 s 21075 gvi0m3  «10°8 310
1 11077 610"  4vi0”? 2v1079
Prascodyniun (59) Pr 142 s 201007 sa107%  7x1072 3v10°
1 2x10'; 91074 sx107? 3r10”
Pr 143 s 3x10 1x10-3  1x10°8 511070
1 21077 11073 eai07? 5x10”
Proasthiva (61) Fa 147 s 621078  6.10 210" 2.107%
1 1x1077  ex10°3  3.107 2x10”
Pa 149 s 3x10° 1210 1x1078 4x10”
1 2x10° 1x10° sx1077 41073
Protoactinivn (91) Pa 230 s 2107°  2x1073  ext07!! 241078
1 &0 707} saollloaaol)
Pa 231 s 1810 n10"2  axlo”lé gn10”
1 1x10710  g107® 410712 2x1070
Pa 233 5 610" 4x10°3  2x1078 1x107%
1 21077 3x10° 6~1077 1x107%
Radlum (88) Ra 223 s 210”7 107> ex107!!  7:1077
1 210710 1107%  g«1071? ax1078
Ra 224 s 5x10” 21070 210710 2v1078
I 7210710 2x107% 2101l sa0°
Ra 226 5 3x10°!1 4x10° 310712 3,1078
1 osa0lllosaod o 2xa0tl2 3o
Ra 228 s 107! gx10 2¢10°12 30
1 a0l a0t a0l 3ao0”
Radoa (86) Rn 220 ) 3x10” cemeem 11070 meees
1 ________________________
Rn 222 5 101077 emeees ®10°? s
Rhentwa (75) Re 183 s 0% 20027 gv10°3 exi0?
1 2v10 821072 sx10'§ n107;
Re 186 s ex1070 3«07} 2210 9x107¢
1 2x107]  1x100 8x107) sai0]]
Re 187 s 9¢1077 721007 3x10'; 38107
1 5x107,  4v107y  2x107% 21073
Re 188 s 6x107] 2105 1x1070 6x10"
I 2»10 9510 6x10 3x10



CONCENI/RATIONS IN AIR AND WATLR AROYE NATURAL BACKGROUND
{Sce notes at end of appendin)

Table 1 Table 11
Column 1 Column 2 Column 1 Column 2
Element (Atomic Number) Isotopet Air v ater Arr Water
(uc/ml) (uc/ml) {uc/ml) (uc/ml)
Rhodtun (45) Rh 103 o s 8a0d w10l miotf 110l
I 6x107)  3x1071  2a107 1x10
Rh 105 s 8a07) 4103 om0} x0Ty
T osk107) 1073 1073 x0T
Rubidivn (37) Rb 86 S .'b'lO_8 leo_,. 1x10 g 7x10_3
T X100 7x100;  2al073 210,
Rb 8/ S S0, 10T A0 WI0D,
I 7x00g  S<1003 2101y 2x107,
Rutheniun (44) Ru 97 s 2x10_, ENT I 8x10_, 410
1 2:(10_7 1).10.3 6:(10_8 3::10_5
Ru 103 s sx10T] aa00] 2107y B1073
1 81075 2a0y 10T, 8a07
Ru 105 s 7x107] 3x1003 21073 1x100,
I 5x10 k10 2x10 1x10
Ru 106 s 8a0”d a0 na0l) 073
1 61073 3n10TT 210155 1aI0TT
Samarfum (62) Sm 147 s 710, ZxIO'; 210", 621073
I 31000 2a0) 0Tt 7107
Sa 151 s ex107d 102 aar0” ex107}
1 1x107! 11072 sa07? ax1o”
su 153 s 5«07 200 2108 saol?
1 w107 2xa0d aaa0ld saolg
scandiun (21) Sc 46 s »10]h p1073 ex10T[ 0 @107
1 26107 11073 &I107°  4x10
Sc 47 s 6«10 310 2«10 9.107
1 sa077 0 a0} a0 a0 :
Sc 48 S N10 &x10 6x10 3x107
T 11077 80Tt sxa07? 307
Selenfim (34) Se 75 s 0TS ex107)  aviolr 3074
I 1x10 6 8x10 7 4x10_g 3x10_[‘
Siltcon (14) 5t 31 § 610" 3no§ 2210 ¢ 1o,
I k0 6+1003 1070 2107,
silver ('7) Ag 105 S 610 310 2x10 1x10
1 ex1078 3a07 nolg x0T
Ag 110 s 21077 9,10 110 310’
1 x0? et 31070 a0
Ag 111 I N T A P T S S LS N L
1 2210 1(10_] 8x10° 4x10 5
Sodium (11) Na 22 s 2107 1077 ex107)  axinl
1 aa07)  ex107] 31070 w107
Na 24 S 13:10:7 6430 410 4 2107
1 Ix0T,  B«l0T] 51070 30Ty
Strontium {38) Sr 85 o 3 lu\10:5 2:\‘10_1 1x107¢ 7):10_3
1 3x10_3 210 1x10 9 7“0-6
sr 85 s 210 31073 ex107) 107
1 o] sa0d a0} 0Ty
St 89 S 30Ty 31078 3al0 31072
I 4-10 8210 1%10° 34103
sr 90 s La0T) L0t 3aotll o 3aiol
1 5x0) L1073 2;10:;0 4x10
st 91 s wxl0 21073 210D 7x107
1 31077 Ia07) 910 5x1073
st 92 s ex10l; 1073 21078 7r1073
1 3x10 2x107  1x101g  6a1075
Sulfur (16) s 35 s D7 a0y e«i0ly  extoy
1 107 £«10 9x10 IS



CONCENTRATIONS IN AIR AND WATER ABOYY NATURAL BACKGROUND
(Sce noles at end of appendin)

Table I Table 11
L Column 1 Colunin 2 Column I Colu.an 2
Elerment (Atomic Nuaber) Isotopey Air Water r Water
(ue/ml) (uc/ml) (uc/ml) (ue/ml)
Tantalum (73) Ta 182 s 4x10% 11073 1x107? 4x1073
1 2108 a3 0710 4073
Technetiun (43) Tc 9 o 5 8>10"> 4107 3\10'2 1x1072
I 3107 3.100,  Ix10Tg  1x10D,
Tc 96 s 61077 3107 210 1x107%
I 00 1103 B0 5107
Te 97 o s 2100, Ix10 3 8x107, {el0
1 2x10 5110 5310 210"
Te 97 s 1003 sa0t? o wr0ll 207
1 0] 20l ni0lp ex107d
Te 99 n S 1»,10_5 ZHO_? 1x10 6x10 3
1 1x10 810 leo'g 3n10"
Te 99 s z>1o‘g 11072 7a107¢ 3\10'2
1 6>10" 5x10” 2x10” 2107
Tellurtum (52) Te 125 o s a0 sa0l)  bpud a0
I 11077 3s10 4x107? 0"
Te 127 o s 1x10-7 21073 sx107? 621072
1 w108 2003 1ao? 531073
Te 127 s 2x1075 gv10"3  6a1078 310
1 910 5,003  3.19°8 2xlo'g
Te 129 u s 80" 1107} om0l 3xi0]
1 n0d eaotd 1ol 2v10°3
Te 129 s sl w1072 24107] Ea10TE
1 410 2x10 110 8410
Te 131 n s a0} 2a03 a0l en0?
I 2x10 L1072 61070 4107
Te 132 5 2x1077 94107, Tal0g 31073
1 k1027 6 107 431078 210
Terblun (65) Tb 160 s 1x10 11073 310 4x10"
1 Jxlo'g 1y10'g 1n0°? 41073
Thalliwm (81) T1 200 s 3x10 1x10° 9 10 41074
1 11076 3x1073 407 2x107%
1 201 s x107f g03 1078 a0
R ST L ST ST 3
T1 202 s ex107) 4x10d 308 naotd
1 20 21003 1070 710
T1 204 s 6110 w103 2108 1x107%
1 %1078 2x10"3 910710 6n1073
Thor {um (50) Th 228 s 9x10~12 2,104 310713 7x1076
1 602 w10ty axa0nld ka0l
Th 239 s 2x10 5a10 810714 a0
1 1011 s107d 310713 31073
Th 232 s amw0ollosxi0l3 n107i2 0 zx107S
I x0T} BaoTy k10712 a0l
Th natural s 3x10 310 1x10 1x10
S T L ST VS L L P L
Th 234 s 6x10 5a10° 2x10° 2x10°
1 om0 sa0td wa0m? 2a073
Thulium (69) ™ 170 s ax1078 1aond owa0nd saaol
1 3x10 1<10° IN10_3 5,10
™ 171 s w007 ax1022 4x10lg sx1oTd
1 2x107]  1x107; 81003 5x107¢
Tin (50) sn 113 s 4x107p  7al07)  Ix107 9x1077
1 5x10 210 2210" 8x10
Sn 125 s 1x10-7 551074 4x10'3 21073
1 8«08 5104 3x107 2<10



CONCLNTRATIONS 1IN AIR AND WATLR ALOVE NATURAL BACKGROUND

(Sce nnles at end of appendix)

Table 1 Table I
Column 1  Column 2 Columin 1 Column 2
Element { Atomic Number) Isotnpes Arir Water Air Walter
(ue/ml) (ue/ml) (uc/ml) (ue/ml)
Tungsten (Wolfran) (76) W 181 5 2x10'§ 1102 8108 4x1079
1 0] k1022 a0 a0
W 185 s 81077 bwlo'g 341073 1x107,
bd 1x10° 3x10” 4x107 1x10
W 187 $ 4x10'; 2x10-g 2x10'g 7x10'§
I 3x10° 2x10” 1»10° 6x10”
Uranium (92) U 230 s 1010 110t 11071) sx1078
1 1x10730  1x107% 107 510
v 232 s om0} sa0Ts 3012 30
I X107 0 8x10T0  9x10T1)  3x10T¢
u 233 s 5x10° 9410~ 2210 3x10_
1 m10'0 ox107¢ w1012 31070
v 236 s 6x100 o0t a0l 31073
I 1x10 94107 4x10 Ial10
U 235 s osaotl0 maod 2aotll 30l
1 1x10 2210 4010 10
v 236 s a0l 0 L1073 2a0tl) a0}
1 L1} w1073 0Tl 3x107
U 238 s 00 1x107; 31003 41073
1 11007 10T Sa10 610 ¢
U 240 S 2x10 110~ 810" 3x10°
; . -9 -5
1 %1077 1x1073  6x10 3x107
U natural s a0t osa0t aa0llZ 2o >
1 610711 5x1074 2110 0 2x107;
Vanadiun (23) v 48 [ 2x10'8 9\10'3 exxo'g 10
1 6x10" 810" 2,10" 3x10™
Xenen (56) Xe 131 m Stb 201073 weeees L A
Xe 133 Sub lxlo_s ------ 10 y T
Xe 133 Sub  1x1077 wemn-- 310 cemann
Xe 135 Sub 41078 eeeo IOTR eeeeog
Yeterbium (70) ¥b 175 s 721077 W03 Al 1n107 ;]
I 6310 3.10 2%10° 1x10
Yeertum (39) ¥ 90 s wol o oeaold axi0ld 2x1073
I 1x10°7  6.10 3,10 210
Y9 m s 2103 a0l aa0) o 3xa07d
b 2x10° 1x10 6x10° 3:107
Y 91 s 6x10°3  gx10°%  1ni0° 3x1073
1 1078 g.107%  1x107? 3x10°5
Y 92 s AxIO'; 2x10"3 11078 621073
I 3x10° 21073 1x10°8 6x1072
Y 93 s 2y10'; 5x1o'2 5x10': JxIO':
1 1x10" 810" 5510 3x10”
Zine (30) Zn 65 s 1x1007  3x10°3  ax10”? 1x1074
1 621078 51073 210 2x1074
Zn 69 s w1077 21073 1x10°8 7x10°5
I 3x1077  2510°3 11078 6x10"
zn 69 5 710 5x10"2  2r107] 2x10
1 9x1078 5»10‘% 31077 2x1073
Zirconiuvm (40) Zr 93 S 1x10°7 2¥10" Lx1072 8,107%
1 nio?) 21072 1x1o'g Bx107%
2r 95 s 120”7 2x10” 4x10” 6x1073
S ST S T S P g S Uy
ir 97 s leO'; 5607 410 2x10
1 910" 5:10%  3»10-9 2x10

29



CONCENTRATIONS IN AIR AND WATER ABOYE NATURAL BACKGROUND
(Sce notes at end of appendin)

Table 1 Trble 11

Column 1 Column 2 Column 1 Column 2

Element (Atomic Number) Isotope Air Water Air Waler
(ue/ml) {uc/ml) (uc/ml) (ue/ml)
Any single 1adionuclide not Sub  1x10-6 . 3x10-8 . ...

hsted above with deeay
mode other than alpha
emission or spontaneous
fission and with
radioactive half-life
less than 2 houis.

Any single radionuclide 3x10-9 9x10-5 1x10-10 3x10-6
not hsted above with
decay mode other than
alpha emission o1
spontaneous fission and
with 1achonctive half-
life greater than 2
hours.

Any single 1adionuchde 6x10-13 4x10-7 2x10-14 3x10-0
not listed above, which

decays by olpha emission

or spontnneous fission.

1Soluble (S); Insoluble (I)

2“Sub” means that values given are for submersion in a semi-spherieal
infinite cloud of anboine materal,
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APPENDIX A

NOTE- In any case whete there 1s a miature 1n an or water of more than onc
radionuclide, the himiting values for purposes of this Appendix should be deler-
mined as follows,

1. If the identity and concentiation of cach 1achonuchide in the mintuie are
known, the inuting values should be derived as follows Determine, for each
radionuchde 1n the nixture, the 1atio between the quantity present in the minture
and the limit otheivise estabhished in Appencdix “A” for the specific radionuchde
when not 1n a mintute The sum of suck 1atios for all the 1adionuchides in the
mixtuie may not exceed “1” (1e., ‘uniy”}

EXAMPLE If radionuchides a, b, and ¢ a1e present in concentialwns Ca, Cb, and
Ce, and 1f the applicable MPC's are MPCa, and MPCh, and MPCe, respectinely,
then the concentiotions shall be hnizted so that the following relationship exists:

Ca Cb Ce <
+ + =1
MPCa MPCb MPCe

2. If either the identity or the concentiation of any 1adionuchde 1n the mix-
ture is not Frewn, the limuting values for purposes of Appendix “A” shall be,
a. FFor purposes of Table I, Col 1 67\10-12
b. For purposes of Tahle 1, Col 2 4x10-7
¢ For pumiposes of Table 11, Col 1 2:\10-1#
d For purposes of Table 11, Col 2 3:x10-8
3 If any of the cordilions speciiied below are mel, the corzesponding values
specified below may be used in heu of those specified 1n pruagraph 2 above
a If the wWenlity of eack 1adienuchde 1n the nunteie 1s known but the
concentration of one o1 more of the r1adionuchides i the minture is not
known, the concentiat:on hmut for the nuntuie 15 the himit specified n
Appendin “A” for the radionuchde 1 the mitme having the lowest con-
centiation nmt, o1,
b. If the wdentity of each rachonuchde 1 the nuature is not known, but 1t
is knovn that certamn racwenachdes specified in Appendix “A" are not
present 1n the minture, the concentration imit for the misdwme is the
lowest concentralion It <pecified in Appendix “A'” for any radwonuchde
which 13 not hnown to be ahseat from the minture, or,

Table 1 Table H
c Column 1 Coelumn 2 Column 1 Colummn 2
Element (atomic number) and Air Watar Air Water
Isotlope Que/ml)  Cuc/ml)  (ue/md)  (uc/ml)

If 1t 1s known that 81 90, T 125, T 12¢,

1129, 71 131, (1 133, Table IT only),

Pb 210, Po 210, At 211, Ra 223, Re 224,

22 226, Ac 227, Ra 228, Th 230, Pa 2531,

Th 232, Th-nzt, Cm 215, Cf 201 and Fm

256 are not present 9x10-5 .- 3x10-6

If 1t 15 known that Sy 90, T 125, I 136,

(1 131, I 133, Table II only),

Pb 210, Pq 210, ka 223, Ra 326, Ra 228,

P’a 231, Th-nat, Cm 248, Cf 251, and

Fm 256 are not present 6x10-5 - 2x10-6
If it 15 known that Sr 90, 1 129, (I 125,

I 126,11 131, Table 11 only), Fb 213,

Ra 226, Ra 228, Cm 218, and Cf 254

are not present. . 2x10-5 6x10-7

If it 1s known that (I 129, Table II only),
Ra 226, and Na 228 aie not present ce e 3x10-6 .. 1x10-7

101



APPENDIX A

Table I Table I
Columin 1 Column 2 Columin 1 Column 2
Element (utomic number) and Air Waler Air Water
Isotope Cue/ml)  (ue/mD)  (uc/ml)  (ue/ml)

If it is known that aplba-emitters and

Sr 90, I 129, PL 210, Ac 227, Ra 228,

Pa 230, Pu 241, and Bk 249 a1e not

present 3x10-9 ... 1x10-10 . ..

If it is known that alpha-emitlers and
Pb 210, Ac 227, Ra 22§, and Pu 241 me
not present. 3x10-t0 .. Ix10-1¢ ...

If it is known that alpha-emitteis and
Ac 227 a1e notl present 3x10-1v . Ix10-12

If 1t is hknown thal Ac 227, Th 230,

Pa 231, Pu 238, P'u 239, Pu 210, Pu 212,

Pu 244, Cm 218, Cf 249 and Cf 251

are not present. 3x10-12 1a10-13

4. If the wixtuie of 1adionuclides consist of manium and 1its daughter prod-
ucts in ore dust prior o chemical processing of the wanum ore, the values speci-
fied below mzy be used in heu of those deteimimed 1n aecordance with paragiraph
1 above o1 those specified in paingraphs 2 and J above

a. For purposes of Table I, Column 1, 1710-10 ue/ml goss alpha actinty,
or 25x10-11 ue/ml natwmal uranium, ot 75 miciogiams per cubic meter
of aii natwmal wianiuin
b For purposcs of Table 1T, Column 1, 3x10-12 u¢/ml gross alpha acliv-
ity, o1 8x10-13 ye/ml natwral wanium, or 3 miciograms per cubne meter
of air ratural uranium.

5. For purposes of this note, a 1adionuchde may be considered as nol present
in a minture if (o) the 1atio of the concentiation of thot 1adwnuchde ip the mix-
tmg (Ca) to the conccntiation limul for that r1ad.onuchde specifwid in Table II of
Appendiy “A” (MPCa) does not exceed 1/10, (ic., Ca = 1 ).

MDCa 10
and (b) the sum of such 1atis for all 1adioruchdes considered as not present in
the mixture does not exceed Y%, (ie, Ca 4 Cb 4 ... = 1 ).

MDPCa MI'Cb 4
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PART C
APPENDIX B

Micro- Micro-
Material curies Material cutics
Ag 105 1 Pd 1034Rh 103 50
Ag 111 10 Pd 109 10
As 16, As T7 10 Pm 147 10
Au 198 10 Po 210 0.1
Au 199 10 P1 143 10
Ba 140--La 140 1 Pu 239 1
Be 7 50 Ra 226 0.1
C 14 50 Rb 86 10
Ca 45 10 Re 186 10
Cd 109-FAg 109 10 Rh 105 10
Ce 11141 144 1 Ru 106-}-Rh 106 1
Cl 36 1 S 35 50
Co GO 1 Sb 124 1
C 51 50 Sc 46 1
Cs 1374-Ba 137 1 Sm 133 10
Cu Gf 50 Sn 113 10
Eu 154 1 S1 89 1
F 18 50 Sr 90-4+Y 90 0.1
Fe 50 50 Ta 182 10
Fe 59 1 Te 96 1
Ga 72 10 Te 92 1
Ge 71 60 Te 127 10
H 3 (HT'O o1 11320) 250 Te 129 1
I-131 10 Th (natuinl) 50
In 11t 1 T1 204 50
Ir 192 10 Trittum  See I 3 250
K 42 10 U (natural) 50
La 140 10 U 233 1
Mn 52 1 U 231-U 235 50
Mn 56 50 V 48 1
Mo 99 10 W 185 10
Na 22 10 Y 90 1
Na 21 10 Y 91 1
Nb 95 10 Zn 6o 10
N1 59 1 Unudenhified 1adioactive
N1 63 1 matenials or any of the
I 32 10 above mn unknown mistures 0.1

NOTE: For pmiposes of Sections C203 and C301, wheie theie is invohed 2
combination of 1sotopes 1n known amounts the hrait for the combination should
be derived os follows deteimine, for each 1sotope in the combination, the ratio
between the quantity piresent in the combmnztion and the linit otheiwise estab-
lished for the specific 1sotope when noet in combrnation The sum of such 1atios
for all the isotopes in the combination may not exceed “1” (1e, “umty”).

EXAMPLE: For puiposes of Section C304, 1f a particulmr batch contains 2,000
uc of Aut98 and 25,000 ue of Ci4, 1t may also include not more than 3,000 ue of
I131, This hmit was determined as follows:

2,000uc Autes - 25,000uc C14 - 3,000uc I'31 = 1
10,000uc 50,000uc 10,000uc

The denominator in each of the above 1atios woas obtained by mulhiplying the
figure in the table by 1,000 as provided in Section C 301
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