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Rockwell Hanford Operations I VIRONMENTAL PROTECTION STANDARD

ENVIRONMENTAL AND OCCUPATIONAL
SAFETY

5. Maintaining an adequate quality control program.

6. Verifying results and calculations.

7. Reporting high results to appro| iate persons as specified.
8. Entering results into a computer data base management system.

Radiation Monitoring ‘

Radiation Monitoring is responsible for the following environmental
protection activities:

1. Routine surveying of all facilities and sites (including
roads) to determine contamination status.

2. Routine semiannual surveying of 1 outdoor radiation zones
to determine and document physical condition and radiation/con-
tamination status.

3. Col 2cting samples for the Environmental S ‘veillance Program
as documented in th ; manual. This includes taking routine
1iquid samples, mid samples, air samples, soil samples, vegetation
samples and chang ig TLDs.

4, Changing air filters on stack exhaust sa ilers.

5. Notify supervision when inoperative sampling equipment is found
or other abnormal conditio : are noticed.

Quality Engineering

Quality Assurance (QA) activities relative to Environmental Protection
(EP) shall be performed in accordance with applicable requirements of
RHO-MA-150, "Quality Assurance Manual". QA participation in the EP
program shall be primarily directed to areas of containment where
radionuclides may be re 2ased to the environs, e. g. Quality Assurance
Level I.

Most pertinent parts of ARH-MA-150 are:

Quality Assurance Level Policy 2.3

Quality surance Audits Policy 18.1

Corrective Act in Policy 16.1

Operation Control Policy 19.1
DATE 133UE O—...a v aWED BY SUPERCEDES lasuc vaicw ) .Y Y PR W IR ER Y 1 e 1T VA e W
Ji . 1978 NLCC (M8 NEW L 3 e 5 stanocamono. 2.0 g
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Rockwell Hanford Operations ENVIRONMENTAL PROTECTION STANDARD

ENVIRONMENTAL AND OCCUPATIONAL
SAFETY

3.8 Environmental Surveillance

Environmental Survei’ ince Programs shall be administered by Environ-

mental Protection according to the standards found in this manual. |
Programs shall be established for standards, measurements and data
tracking pertaining to the following environmental parameters:

Ambient Air

Soil and Vegetation Radionuclide Content
Surface Radiation (TLD Program)

Surface Water (ponds and ditches)

Technical assistance will be provided to Radiation Monitoring to

I~ perform these routine ‘ograms.
e 3.9 Groundwater Surveillance
) A program of groundwater surveillance shall be establ 3hed. This

program includes writin standards fc the wells, standards for the
sampling methods and standards for interpreting the results.

Sample frequency and types of analyses shall be reviewed annually.
e A Rockwell Quality Assurance prc ‘am shall be established for the
sampling and analytical methods.

A well maintenance program shall be established. Technical coordina-

o tion shall be achieved with Research Department and Battelle Northwest
—_ to assist the upgrading of groundwater monitoring programs.

‘ 3.10 Airborne Discharge Surveillance

o Standards shall be written for measurement systems and discharge

limits for airborne ef  :nt re¢ ‘ase sites (stacks). An inspection
program will be mainta i so that status of deficiencies or corrective
action is known.

Upgrading requirements 11 be provided program management for budget
development and schedul g.

3.11 Liquid Discharge Survei ance

Standards shall be written for measurement systems and discharge limits
for liquid release sites. An inspection program will be maintained to
determine the level of technology present or needed.

Upgrading requirer 1ts will be provided program management for budget
development and scheduling.

Al RO THEC TION
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Air Cont 1inants

+{ (general) and Water Vapor

Asbes tos

1 Seryllium
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dercury
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Jpacity

Particulates

Sulfur Dioxide

ytal Carbonyls
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TABLE 4-1

STANDARDS FOR NONRADIOACTIVE EMISSIONS

Standard

Must not impact health, safety,
or welfare of any person or damage
property,

No visible emissions.
Minimize air suspension by wetting
during handling.

10 grams over a 24-hour period.

2300 grams per 24-hour period for
mercury cell chlor-alkali plants,
3200 g1 per i-hour period r
process wastewater treatment.

May not interfere with use of
adjoining property. Must minimize
by recognized good practice and
procedure. )

20%

>20% allowed for 15 minutes in 8 hrs.
>20% allowed if due to condensed water
droplets and particulates less than
standard.

0.1 grains per standard dry cubic foot
maximum,

No significant impact from deposition
beyond plant site,

Reasonable precaution to prevent air-
borne suspension of dust.

1000 parts per million

100 parts per million

7

Basis

Chapter 173-400-040 WAC

Chapter 173-400-075 WAC
40CFR61

Chapter 173-400-075 WAC
40CFR61

Chapter 173-400-075 WAC
40CFR61

Chapter 173-400-040 WAC

Chapter 173-400-040 WAC

Chapter 173-400-040, 050,
060 WAC

Chapter 173-400-040 WAC
Chapter 173-400-050 WAC

AL34VS

AYNOILY dNDDO GNV TVINIWNOYIANS

suonesad( piojueH ||amX3I0Y

QYVANVYLS NOILD3L0dd TIVLNIWNOYIANID













3

9 2

Rockwell Hanford Operations ENVIRONMENTAL PROTECTION STANDARD

ENVIRONMENTAL AND OCCUPATIONAL
SAFETY

4.6 Data Review

A. Environmental tection shall review nonradioactive discharge
data for comp ce with applicable standards.

B. Process En¢ 1e1 19 and Operal »ins shall review nonradioactive
discharge data for impact on process operations.

4.7 Reports
A. Violations of .1, State, or Feder: regulatory standards shall
be reported t¢ ' Department of Energy by Rockwell Environmental
Protection thr | the Rockwell Hanford Operations management
structure,
4.8 Quality Assurance

A. Activities re ited to the discharge of nonradioactive pollutants
to the atmosphere shall be audited in accordance with the require-
ments of RHO-! -150.
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Rockwell Hanford Operations

ENVIRONMENTAL PROTECTION STANDARD

ENVIRONMENTAL AND OCCUPATIONAL

SAFETY

Facilities having potential for contamination shall exhaust
through a single HEPA filter and have sampling capability.

The first stage of HEPA filters shi 1d usually be
preceded by a pret Iter to reduce dust loading.

Provisions shall be made ) Timit moisture from reaching
HEPA filter(s).

New fac [ities shall have a redundant system which allows
switching the total flow from one system to another to

facilitate fi ter changes without shutting down the facility.

unless the ventilation system can be safely shut down for
filter changes.

Provisions should be ma : for sampling between filter stages.

Pressure drop shall be measured across each stage of filters.

Provisions shall be made for performing DOP Tests of all
HEPA filters in accordance with RHO-CD-125, "Standard for
In-Place Efficiency Testing of Gaseous HEPA Filter Systems".

Plutonium Processing or Storage Facilities

1.

In addition t the above General Criteria, new facilities

should have three or more stages of HEPA filtration between
the source and the enviro ent.

5.6 Filter Testing

I.

II.

Basis

A.

B.
C.

RHO-CD-125 Rev 1 - "Standards for the In-Place Efficiency
HEPA Filter Systems"

ANSI 510-1975 - "Testing of Nuclear Air Cleaning Systems"
Department of Energy 76-21 - "Nuclear Air Cleaning Handbook"
(Design, Construction, and Testing of High-Efficiency Air
Filtration Systems for Nuclear Application)

Application

A11 stack facility HEPA filter systems operated y Rockwell
Hanford Operations that serve as the final means of gaseous
effluent cleaning ¢ 111 be efficii :y tested utilizing the
dioctyl phthalate (DOP) method described in RH0-CD-125.

I's'd | ruvemev ‘e o~ - Cem eem =
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Rockwell Hanford Operations

ENVIRONMENTAL PROTECTION STANDARD

ENVIRONMENTAL AND OCCUPATIONAL

SAFETY

5.8

Jan. 1978

The Counting 2om Supervisor shall update stack flow
rates as soon as possible after receiving them. These
stack flow r :es will be used to calculate emissions
from each stack.

Quality Assurance

Monitoring activities related to radioactive atmospheric discharges
shall be audited in accordance to the requireme :s of RHO-MA-150.

Where appropriate, Qué 'ty Assur :ze Leve® ‘QAL) I designs shall be
processed in accordance with the requirements of RHG-MA-=150.

~Awve

13 13 STANDARD NO. 5.0
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Rockwell Hanford Operations ENVIRONMENTAL PROTECTION STANDARD

ENVIRONMENTAL AND OCCUPATIONAL

7.4

7.5.

7.6

SAFETY

Data Review

Nonradioactive liqu- effluent ‘scharge data shall be provided to
Environmental Protection by the analytical laboratory. Environmental
Protection shall be responsible for data review for compliance with
applicable discharge limits.

Regorts

[. Monitoring reports shé | e summarized monthly on a Discharge
Monitoring Rep¢ t form (EPA No. 3320-1) for those discharges
under the NPDES program and submitted quarterly to the Environmental
Protection Agency (EPA) through the Department of Energy,
Richland Bran OE-RL).

I[I. If the limitations set forth in the NPDES permit are not met,
a notification of noncompliance shall be issued to DOE-RL by
Environmental Protection.

III. No .routine chemical releases to the controlled ponds and ditches
shall be reported by Environme :al Protection in the Environmental
Protection Quarterly Report.

Quality Assurance

Discharge of nonradi ctive pollutants through liquid disposal systems
shall be audited i accordance to the requirements of RHO-MA-150.

&€ REVIEWED foN

DCC IS‘:D NEW 3 or_3 STANDARGC NO. 7.0
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Rockwell Hanford Operations

ENVIRONMENTAL PROTECTION STANDARD

ENVIRONMENTAL AND OCCUPATIONAL

SAFETY
C. Annual audits to verify compliance with procedures and
maintenance of records should be performed by the program
administrator.
D. Laboratory Qué ity Assurance controls shall be documented
and available for review from the program administrator.
9.5 Data Review and Response

A. The E&0S program a 1iinistrator shi | be responsible for reviewing
and comparing the analyt :al results with established histories
and concentration guides.

1. Analytical results for radionuclides shall be- compared to
DOE MC 0524, Annex A, Table II concentration guides. Total
alpha and total beta concentrations shall be interpreted
as 23%uy and 29Sr unless specific analyses are available.

2. Where significant contamination above background is present,
specific nucl 2s shall be identified.

B. Effort shall be made to determine the cause of anomalous results.
Such effort should include but not be Timited to review of
sampling and analytical techniques, and evaluation of possible
sources of groundwater contamination or changes in water quality.

C. Appropriate response shall be made based on interpretation of

analytical results. Such response may include any or all of
the following:

1. Modification of sampling and analysis schedule or techniques.

2. Performance of check analyses.

3. Notification of appropriate management personnel of actual
changes in water quality.

4, Determination of corrective action.
5. Evaluation of impact on the environment or public.

6. Other action . deemed appropriate by the program administra

ENVIRONME v ~w ot

9 STANDARD NO. 9.
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Rockwell Hanford Operations

ENVIRONMENTAL PROTECTION STANDARD

ENVIRONMENTAL AND OCCUPATIONAL

SAFETY

ISSUED B8Y THE
MANAGER

CENVIRONMENTAL AND
QCCUPATIONAL SAFETY

SUBJECT

SURFACE WATER SURVEILLANCE SYSTEM RHO-MA-139

10.1 Surface Water Surveillance Program

I.

II.

General

A.

An environmental surveillance program for the 200 Areas
open disposal sites for low-level radioactive liquid waste
shall be maintained to determine:

1. Whether containment and control of local operating
facilities are functioning as planned.

2. Whether and to what extent environmental levels of
radioactivity and other toxic pollutants released from
local operating facilities comply with applicable standards.

3. 1e overall impact of operations on the environment.

Environmental monitoring for nonradioactive toxic pollutants
is to be part of the program only if it is not possible to
determine compliance with applicable Federal, State, or local
standards on the basis of effluents monitoring.

Before start-up of a new facility in the 200 Areas, the Environ-
mental Surveillance Program for surface water sampling shall be
modified for the affected ponds and ditches to establish back-
ground infarmation with respect to those toxicants likely to

be release and those parameters likely to be affected by
operation of the facility.

Responsibility

A.

™
(9]

The Environmental Surveillance Program shall be established
and administered by Enviro ental Protection in conjunction
with the Research Department.

The Radiation Monitoring group shal provide the necessary
manpower to collect samples.

The Research Denartment shall provide technical support with
respect to Qué ity Assurance, sampling and analytical procedures,
and data processing.

T
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Rockwell Hanford Operations

ENVIRONMENTAL PROTECTION STANDARD

ENVIRONMENTAL AND OCCUPATIONAL
SAFETY

10.2

DATE ISSUED

Jan. 1978

Judgment reg: 1ing the extent of environmental monitoring is to
be exercised by Environmental Protection in conjunction with the
Research Department based on hazard potential, quantities and
concentration of materials released, specific public interest
or concern a extent a | type of utilization of the affected
disposal site.

ITI. Applicable Regulations and Standards

A,
B.

Department of Energy MC 0511, "Radioactive Waste Management".

Department of Energy MC 0513, "Effluent and Environmental
Monitoring a | Reporting".

Department of Energy MC 0524, "Standards for Radiation Protection".

Washington Water Quality Standard (Chapter 173-201 WAC,
Effective July 19, 1973).

Code of Federal Regulations Title 40, Part 136, "Guidelines
Establishing 2st Procedures for the Analysis of Pollutants".

Code of Feder Regulations Title 40, Part 129, "Toxic
Pollutant Eff 2nt Standards".

Surface Water Sampling

[. Water Sampling Pr eadures

Water samples shal be taken according to documented procedures
using techniques described by the current edition of the
following references:

-A. American Society for Testing and Materials, ASTM Standards,
Water. .
B. American Publ : Health Association, Standard Methods for the .
Examination of Water and Wastewater.
C. Environment: Measurements Laboratory, HASL-300 Procedures Manual.
TO BE REVIEWED 8Y SUPERCEDES I33UE DATED AU M VIMWUINMEI ] M MW ) Gt e
DEC ]9""0 NEW l 2 o 4 STANDARD NO. 10.0
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Rockwell Hanford Operations ENVIRONMENTAL PROTECTION STANDARD

ENVIRONMENTAL AND OCCUPATIONAL
SAFETY

G. Large items or failed equipment shall be packaged in
approved containers and stored 1 segregated transuranic
trenches.

H. Transuranic trenches shall be covered with a minimum of
four feet of earth, the final two feet of which are of the
original topsoil quality.

V. Nontransuranic Waste Burial

A. Nontransuranic solid low-level radioactive wastes are disposed
of in nontransuranic 200 Areas dry waste burial trenches.

B. All waste packages to be used for nontransuranic solid waste
o burials sheé | be approved by Rockwell Hanford Operations.

C. Wastes to be buried shall be packaged according to ARH-CD-767
e (unclassified), "Design Criteria, Burial Containers for
Nontransura ¢ Solid Radiocactive Waste".
c~
D. Beta-gamma trenches shall be backfilled with a minimum of
G eight feet of earth., The top two feet of this cover shall be
of the original topsoil quality.

i

s 13.2 Monitoring and Records

o I. Rockwell solid waste burial form numbers 54-6500-028 (3-77) or
54-3000-581 (3-77) must be completed by the originators of

- the waste and accc 'any the shipment to burial and/or storage.

N [I. If transuranic wastes are present, either of the above forms

o shall be accompanied by Rockwell form BC-6800-076 (10-75).

I[II. DOE-RL authorization numbers (Requests for Services) are to
be recorded on the burial forms.

IV. Questions concerni | the completion of the above forms should
be directed to Waste Engineering Unit personnel.

V. A complete description of the property including property control
numbers, reference to the supporting Property Disposal Re lest
Control Number, is to be shown in the description block of the
Burial Record form to provide documentation and control on the
burial of capital property and powered hand tools classified
as sensitive.

I I I Y IMWINmME Y | Ml T W R WY
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Rockwell Hanford Operations

ENVIRONMENTAL PROTECTION STANDARD

ENVIRONMENTAL AND OCCUPATIONAL

13.3

Jan. 1978

VIII.

VI.

The "[ ;po Site" section of the solid waste burial record
and the tr.  iranic dry waste storage form shall be completed
upon acceptance of the waste shipment at the burial ground.
Completed - rms shall be sent to the Waste Engineering Unit.

Offici¢ records of solid wastes committed to all burial sites
shall be .° :ained by the Waste Engineering Unit. Reports
of bur 11s ¢ .11 be made at least quarterly by the above
personnel,

Drawin : of 1 solid waste burial sites showing land used
shall pbe rev wed and updated at least annually.

Quality Assurance

L\
mM
(9]

Radioactive Waste Buri activities sh: be audited in accordance
with the requirements ' RHO A-150.

lu'vu L AR - | PR 1 L .
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Rockwell Hanford Operations ENVIR I(MENTAL PROTECTION STANDARD

ENVIRONMENTAL AND OCCUPATIONAL
SAFETY

G. Deactivated rac :tive waste disposal site boundaries
shall be accur: ' and permanently marked with concrete
posts as specif in Hanford Standard AC-5-40. If it is
determined that no significant radioactivity will exist
after five years, and with the approval of the Manager,
Radiation Monitoring, the site may be marked with
“Radiation Under¢ iwund" as specified 1 Hanford Standard AC-3-25
rather than conci e posts as called tor above.

H. Concrete boundarv nosts shall be located at every change
in direction an \aced no more than 100 feet apart
along the site idary itself.

I. Access into the s :e shall be limited. A dry moat shall be
used to prevent vehicle traffic from disturbing the site.

14.2 Monitoring and Recor

A. Deactivated solid waste disposal sites shall be periodically
monitored by pers nel of Radiation Monitoring to insure that
the above radic : cal conditions are being maintained (at
least semiannually). Deficiencies noted upon inspection shall
be corrected by T. k Farm Operations Section.

B. Modifications, improvements, or changes in status of the
site shall be recorded with personnel of Environment
and Occupational Safety.

14.3 Quality Assurance

Inactive Site radic :tivity monitor 1g activities shall be audited
in accordance with the requirements of RHO-MA-150.

| [
Jan. 1978 DEC ‘IS,:O N I 2 on 2 STANDAROG NO. 14,0
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Rockwell Hanford Operations ENVIRONMI TAL | 'OTECTION STANDARD

ENVIRONMENTAL AND OCCUPATIONAL
SAFETY

15.4

Data Review

Environmental Protection shall review all soil sampling data to
identify changes in the environment 1ie operations.

15.5 Reports
[. Special
Contamination levels found in : oil that have deleterious
effects on the environment sha’ reported to the Department
of Energy by Environmental Protection through the Rockwell
Hanford Operations management ¢ -ucture.
II. Annual
An annual summary of concentration levels of radionuclides and
applicable nonradioactive pollutants in the environment wiil be
included in the 200 Area Envirc 1 tal Protection report.
15.6 Quality Assurance
Soil Sampling activities shall be au ted in accordance with the
requirements of RHO-MA-150.
DATE ISSUED : TO BE REVIEWED B8Y SUSERCEDES ISSUE DATED FAGE ENVIRONMENTAL PROTECTION
v
dJan. 1978 D[:C ‘lg’;‘a ‘ NEW 5 or__s_ STANDARD NO.
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Rockwell Hanford Operations

ENVIRONMENTAL AND OCCUPATIONAL

SAFETY

ENVIRO!}

El..AL PROTECTION STANDARD

ISSUED B8Y THE
MANAGER

ENVIARONMENTAL AND
OCCUPATIONAL SAFETY

SUBJECT

ENVIRONMENTAL DOSE ASSESSMENT

RHO-MA-139

Environmental Dose Assessment

18.0
This standard is written to provide guidelines for the use of thermolumi-
nescence dosimeters (TLD) for measur ient of x- and gamma-ray radiation
exposure levels in the environment. It is recognized that other forms of
radiation, including neutrons and beta particles can be detected with TLDs,
but this standard is not concerned with these components. This standard
should not be applied for direct measurement of absorbed dose to man or
his critical organs for that is beyor the scope of the standard.
18.1 Dose Assessment Program
I. General
A. As part of Environmental Surveillance, a dose assessment program
shall be maintained to determine:
1. Measurable levels of radiation within the 200 Area
environment.
2. The 200 Area fence line exposure.
3. The radiation levels that result from normal operations,
operational occurrences, and accidents.
B. Before start-up of a new facility in the 200 Area, the Dose
Assessment Program shall be i fied to establish detailed
background information for the affected area.
II. Responsibility
A. The Environmental Dose Assessment Program shall be established
and administered by Environmental Protection in conjunction with
the Research Department.
B. The Radiation Monitoring section shall provide manpower to
change TLD's.
C. The thermoluminescence dosimeters and calibration, testing,
and evaluations service shall be p vided by the Calibration
Section of Battelle Northwest. Environmental Protection will
provide Battelle with specification for these services.
D. Statistical Sciences will review calibration field and test
data to determine the statistical validity.
DATE ISSUKD: TO BE REVIEWED 8Y SUPERCEDES ISSUE DATED PAGE ENVIRONMENTAL PROTECTION
Jan. 1978 DEC '{E:‘J NEW 1 °,_7__ sTancaroko. 18.0
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Rockwell Hanford Operations

ENVIRONMENTAL AND OCCUPATIONAL

dan.

SAFETY
I11.
1978 | 0L
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ENVIRONMENTAL PROTECTION STANDARD

8. Self-Irradiation. Self-irradiation shall : deter-
mined by placing TLDs for a period equal to the field
cycle in an area where the exposure rate is less than
10 uR/h, and the exposure during the field cycle is
known. If necessary, corrections shall be applied for
the independence of exposure interpretation on the
length of the field cycle. The exposure inferred
from the response of the TLD shall not differ from
the known exposure by more than an exposure equal to
that resulting from an exposure rate of 10 uR/h during
the field cycle.

Calibration Procedures

A.

General

TLD calibration involves interpretati | of TL response
in terms of exposure. Acceptable calibration techniques
may be found in ANSI N545-1975, Appendix A.

Ca ibration Source

1. The exposure given to a TLD during calibration shall
be known to within 5 percent.

2. The methods employed for determining the calibration
exposure shall be documented.

3. The calibration source should be traceable to the
National ireau of Standards (U. S. A.), the National
Physical Laboratory ( . K.) or similar institution.

4., The energy (or energies) of the photons emitted by the
calibration source shall be within a range over which
the response of the TLD is known to vary by less than
20 percent, Acceptable sources genera]]y included in
this range are 137Cs, 69Co, and 22%Ra in equilibrium
with its daughters.

Choice of Calibration TLDs

Calibration TLDs shall be from the fie 1 batch as discussed
in 18.3 IV.

Frequency of Calibration

Calibration TLDs ¢ 111 be read out with each field batch or
part thereof processed in a continuous readout session.

—_— - —
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Rockwell Hanford Operations

ENVIRONMENTAL PROTECTION STANDARD

ENVIRONMENTAL AND OCCUPATIONAL

18.4

SAFETY

D.

Acceptable =thods for using control dosimeters for
isolations of field exposures are given in ANSI N545-1975,
Appendix B.

IVv. TLD Field Batch

A.

Once the properties of a TLD field batch are established
as specified 18.2. IIB., the batch should be retained as
a batch and used only for environmental applications.

The batch should not be used where the exposure might be
sufficiently large to cause a residual signal that would
interfere with subsequent measurements of exposures at
environmental 2vels.

The properties of the batch should be re-examined periodically.
TLDs used for calibration and as controls shall be chosen
from within the field batch and shall be read out with the
field batch.

The radiation and handling histories of the TLDs in a
batch should be kept as uniform as possible.

V. TLD Field Cycle

A.

Regorts

The TLDs fie 1 cycle shall be determined by Environmental
Protection.

The TLD's field cycle shall be for the same length of time
as the specii : tests are made.

An annual summary of the levels of radiation measured in the environ-
ment will be included in the 200 Area Environmental Protection report.

Tt ittt T N S e 1
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Rockwell Hanford Operations

ENVIRONMENTAL AND OCCUPATIONAL

SAFETY

ENVIRONMENTAL PROTECTION STANDARD

iSSUZO B8Y THE
MANAGER

CHMVIRONMENTAL AND
VCCUPATIONAL SAFCTY

MAXIMUM PE

SUBJECT

ISSIBLE CONCENTRATIONS

RHO-MA-139

work

OATE iSSuU!

' Qct. 1978 ‘

air and water above n:

week .

DEC. 1980

January 1978

The following tables are the maximum permissible concentrations for
iral background levels.
the Department of Energy Manual, Appendix 0524, Annex A.

These are found 1

Table I concentrations were derived from the dose standards for an
individual continuously exposed for a period of 40 hours during a
The concentration guides should be used in evaluating
the adequacy of health protection measures against airborne radio-
activity in occupied areas.

Table Il concentrations were derived from the dose standards for an
individual continuously exposed for a period of 168 hours.

AL PROTECTION
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Rockwell Hanford Operations

ENVIRONMENTAL AND OCCUPATIONAL
SAFETY

ENVIRONMENTAL PROTECTION STANDARD

Table | Table [I

Controiled Area Uncontr  2d Areat

Isotope,* Column [ Column2 Column1l Column?2

soluble (S): Air Water Air Water

Element (atomic number) insoluble (1) (uc/ml) (uc/mi) {uc/mi) (uc/mi)

Actinium (89) Ac 227 S 2x 0t 6x 10 8x 107t 2x10°

I Ix 100 9x10? 9x 107t 3x 107

Ac 228 S 8 x 107® 3Ix 10 3x10° 9 x 107

1 2x 1078 3Ix 107 6x 107" 9x iUt

Americium (95) Am 24] S 6x 10 1x10% 2x10'? 4x10°

I Ix107'® 8x10® 4x 10! 3x 10

Am I m § 6x 107" 1x10* 2x107'? 4x0®

I 3%x107°% 3x10% 9x10'* 9x 107"

Am 242 S 4x10* 4x10° 1x10° 1 x 107

1 Sx 100 4x10? 2x10° 1 x 107

Am 2 S 6x 107" 1 x 10t 2x 10t ax 10t

I 1x10'° 8x10* 4x10'* 3x10°

Am 244 S 4x 10 Ix 10" 1x107  §x107

. I 2x 1078 1x10!" 8x107  sxi0?

Antimony (51) Sb 122 S 2x 107 8x 10 6x 107 3x 107

| Ix 1007 8x10°% s5x10° 3x 10°°

Sb 124 S 1x 1077 7x10% Sx 107 2x 1078

! 2x 10 7x 10t 7x10'° 21x 1078

Sb 125 S sSx 1077 Ix 0% 2x 108 1 x 107

| Ix 10" 3x 107 9x 107! [ xi0
Argon (18) A 37 Sub  3x 107 I x 10
A 4] Sub 2x 10°¢ 4x 1078

Arsenic (33) As S 2x 107 1x 107 7x10°® sx 107

I 4x 107 1x 107 1x10¢ 1 x 10

As 74 S 3x 107 2x10% 1x10® sx 10°

] 1 x 107 2x107? 4ax10° 5 x 107

As 76 S Ix 107 6x10% 4x10° 2x10°

l Ix 1007 6x10* 3x10° 2x10°

As 77 S sx 107 2x 107 2x 10 8 x 10°°

! ax 107 2x10% 1x10*  8x10°

Astatine (85) At 211 S ax10°®  2x10° 2x10'° 2x 107

I Ix 1078 2x107° 1x10° 7x 10°%

Barium (56) Ba 13! S 1 x 107 Sx107° 4x10% 2x 10

| 4x 1077 $x 107 _1x10°® 2x 10

Ba ¢ S Ix 107 8x 10 4x10° 3x1i0°

l 4x 10°® 7x 10 1x10° 2x 10°%

*Sub™ means that vylues given are for submersion in a semispherical infinite cloud of airborne material,
$These values apply to individuals in uncontrofled areas. One-third of these valucs will be used for a suitable

wmple of the population.

NOTE: uCifmix 10'7 = pCifm?®; uCifmi x 107 = Cifl,

dct. 1978 DEC. 1980

ERCEI %]

January 1978

TED

2

Approved: March 30, 1977
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Rockwell Hanford Operations

ENVIRONMENTAL AND OCCUPATIONAL

ENVIRONMENTAL PROTECTION STANDARD

SAFETY
Table 1 Table I

Controlled Area Uncontrolled Area

lsot @, Column]l Column2 Columnl Column?l

soluble (S): Air Water Air Water

Element (atomic number) insoluble (I) (ue/ml) (uc/ml) (ue/ml) (ue/ml)
Berkelium (97) Bk 2 S 9x 107'® 2x 10t 3x10'" 6x !
1 Ix 1007 2x 10 4x107° 6x 107
Bk 2 S Ix 77 6x 100 Sx10° 2 x 107
l Ix ¢ 6x 107 4x 10 2x 107
Beryllium (4) Be 7 S 6 x 107 5x 100 2x 107 2x 107
] 1 x 107 Sx 10 ax 108 2x 107
Bismuth (83) Bi 206 S 2x 1077 1x 10 6x10° 4x10°
! 1 x 1077 1x10° 5x10° 4x10°
Bi X S 2x 107 2x10% 6x 107 6 x 10
] Ix10% 2x10® sx10'° 6x10°
Bi 210 S 6x 107° I x 108 2x10'% 4x 10
I 6x 107° Ix 10 2x10"° 4x10°
Bi 212 S 1 x 1077 1x 10 3x10° 4x 10
I 2x 1077 1 x 107 7x10° 4x 107
Bromine (35) Br 82 S Ix10% 8x10° 4x1i0®* 3x10°
’ I 2x 107 1x10? 6x10°  4x10°
Cadmium (48) Cd 109 S sx 108 sx 10 2x10° 2x 10
! 7x 107 Sx 10 3x 107 2x 10
Cd 115m S 4x 108 7x10% 1x10°  3x10°
] 4x 10° 7x10% 1x10° Ix 108
Cd 115 S 2x 1077 1x10? 8x10° 3x10°¢
I 2x 1077 1x 107 6x10° 4x10°
Calcium (20) Ca 45 S 3Ix10% 3x 10 ix 107 9x10°
I 1 x 1077 sx 1007 ax107? 2x 107
Ca 47 S 2x 107 1x10? 6x10°  Ssxi0°
] 2x 1077 1x10° 6x107° 3% 107
Californium (98) cf 249 S 2x 't 1 x10* sx10'* ax 10
. o Ix10'° 7x10°* 3x10'* 2x10°
cr 25 S 5x 10'T 4ax 10* 2x 10" 1 x10?
l 1 x10'° 7x10®* 3x100'* 3x.10°
cr 251 S Ix 't 1 x 10t 6x 10"t 4x 10
i 1x 107" 8x10* 3x10'* 3x10°%,
Cf 252 S 6x 10'  2x10* 2x 10" 7x10°
I Ix 107 2x 10t 1 x107'* 7x 107
Ccf 253 S g§x 10'° 4x10° 3x10'" 1x107
I $x 107! 4x 107 3x10°'Y 1 x 107
Cf 254 S Sx 107't 4x T 2x107'3 1x 107
I 5x 10'T 4x10® 2x 10! 1x 107
Carbon (6) C 14 S 4x 107 2x 10 1 x 107 8 x 107

{€C0O,) Sub Sx 10°% I x 107
‘Cerium (58) Ce 14. S 4x 107 3x 10?0 2x 10  9x 107
’ [ 2x 107 3x 10 S$x10°  9x10°
Approved: March 30, 1977
Oct. 1978 | " DEC. 1980 January 1978 ' —orlf | sravesnone: 210
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Rockwell Hanford Operations

ENVIRONMENTAL PROTECTION STANDARD

ENVIRONMENTAL AND OCCUPATIONAL

SAFETY
Table | Table 11

Controlled Area Uncontrotled Area
Isutope, Columnl Column2 Columnl C .mn2

soluble (S); Air Water Air Water

Element (atomic number) insoluble (1) {uc/ml) {uc/ml) {uc/mb) (uc/ml)
Gallium (31) Ga 72 S 2x 1077 Ix 10 8x 107 4x 1078
[ 2x 1077 1 x 10 6x10°  4x10°
Germanium (32) Ge 71 S 1 x 107 Sx 10% 4x 107 2x 107
I 6 x 10°¢ Sx 10 2x 107 2x 107
Gold (79) Au 196 S Ix10%  Sx 107 4x10° 2x 107*
i 6x 1077  4x10? 2x10° 1 x 107
Au 198 S 3x 107 2x 107 1 x 108 sSx 10°%
I 2x 1077 1x 107 8x107° Sx 1078
Au 199 S I x10®%  Ssx10° 4x10° 2x 10
I 8x 107 4x10? 3x 10" 2x 107
Hafnium (72) Hf 181 S 4x 1000 2x10? 1x 107 7x 107
I 7x 107 2x 10 3x 107 7x 10°%
Holmium (67) Ho 166 S 2x 1007 9x 10t 7Tx 10° 3x 1078
I 2x 107 9x 10t 6x10° 3x 107
Hydrogen (1) H 3 S S x 108 Ix 10" 2x107  3x107°
. I Sx 10°¢ 1x 10 2x 107 3x 107

Sub 2x 107 4x 1078

Indium (49) In 1I3m S 8x 10¢  4x 10t 3x107 1 x 107
I Tx 108 4x10* 2x 107 1 x 107
In 1l4m S 1 x 1007 Sx10* ax10° 2x 10°¢
| 2x 1078 Sx 10* 7x10'° 2x10°%
In 115Sm S 1x 107 Ix10? 8x10% 4x 107
I 2x 108 Ix 107 6x10% 4x10°
In 115 S 2x 107 3x 10 9x10°  9x 10
I 3x 108 Ixi10? 1x 107 9 x 107
lodine (53)* i 125 S 3x 10 2x 0% Sx 10" 2x 07
I 2x 1077 6x 107 6x 107 2x 107
I 126 S 1x 10°7° 3IxI10% 9x 10"t 3x 1077
[ 3x 107 Ix 10 1 x 10 9 x 107
I 126 S §x 107 sx10% 2x107'' 6x10°®
I 7x 10 6x10° 2x 107 2x 107
! 131 S 4x 107° 3Ix100% 1x 10" 3x107
I Ix107 2x10% 1x 10 6x 10°%
] 132 S Ix 107 - 8x 107 3x10?° 8xi0*
| 9x 107 Sx 10 3x10°® 2x 107
1 133 S 2x 108 I x10* 4x10'° 1x10%
2x 107 1 x 108 7x 107 4x |08

Oct. 1978

°In the derivation of the concentration guides for soluble forms of iodine in Table II, 2 2 gram thyroid
(infants) and daily intakes of 3 x 10® ml of air and ! x 10° ml of water (fluid water plus water contents of foods)
assumed.

ovec ), 19

SUPERCEDESI 1d3UE DATED AL LNVIRONMENTAL PROTECTION

Januar)' 1973 I _6 orlA ‘ STANDARD NO. 2] o)

Y

DEC. 1980
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Rockwell Hanford Operations

ENVIRONMENTAL AND OCCUPATIONAL
SAFETY

ENVIRONMENTAL PROTECTION STANDARD

Table | Table 11

Controlled Area Uncontrolied Area
Isotope, Column 1 Column2 Columnl Column?2

solubl ) Air Water Air Water

Element (atomic number) insolul (D) (uc/mD (uc/ml) (uc/ml) (uc/ml)
Radium (88) Cont'd. Ry 228 S 7x 107" 8x 107 2x 107t 3x 10°
I Ix 107" 7x 10t 1 x10'T 3x 107

Radon (86) Rn 220 § 3Ix 1077 1 x 1078
Rn 222 8 1 x 1077 Ix 107
Rhenium (75) Re 183 S ix 107 2x 1070 9x 1078 6x 107
! 2x 1007 8x10? s5x 107 3x 107
Re 186 S 6x 1077 Ix 10 2x 108 9 x 107F
! Ix 1077 1x 103 8x107° 5x 107°
Re 187 3 4x 10 4x 107 3x 107 3x 107
| Sx 107 ax10? 2x 10" I x 107
Re 188 § 4x 1077 2x 107 1 x 10 6x 1078
I 2x 107 9x 10* 6x i07° 3Ix 107
Rhodium (45) Rh 10 S $x 10°F 4x 1000 3x 107 I x 10?
I 6x 107F 3x 1000 2x 10 P x 10!
Rh 105 § &8x 1077 4x10% 3x10° b x 107
’ ! s x 1077 3Ix 10 2x10% 1 x 107*
Rubidium (37) Rb 86 S 3x1007 2x10® 1x1i0°® 7x 107¢
1 7x 1078 7x 10 2x107° 2x 1078
Rt 87 S $x 107 3x10% 2x10°® 1 x 1g°°
| 7x 1078 Sx 107 2x 107 2 x 107
Ruthenium (44) Ru ¢ S 2x 107 1 x 107 8x10® 4 x 107
I 2x 107 Ix 100 6x 10 3x 10
Ru 103 S Sx 107 2x107 2x10%  8x 107
! 8§x 108  2x10° 3x10° 8x 107
Ru | S 7 x 1077 3x 107 2x10°® 1 x 107
! 5x 1077 3x 107 2x 10 I x 10°
Ru | S 8 x 1078 4x 10 3x10° 1x10°
! 6x 10°° 3Ix 100 2x107'° 1 x 107
Samarium (62) Sm 147 S 7x 107"t 2x 107 2x 107" 6x 10°F
1 3Ix 107 2x 10 9x 107t 7x 107
Sm 151 S 6x 1078 1 x 100 2x10° 4x 10
I 1 x 1077 I x 10t 5x10° 4 x 107
Sm 153 S S$x 1007 2x 107 2x 10t 3 x 107
I 4 x 1077 rx 10 1 x 10t 8 x 1078
Scandium (21) Se 46 S 2x 107 I x 107 8x 107 4x 107
I 2x 108 1x10% 8x10'° 4x 107
Sc 47 S 6x 1077 3x10% 2x10° 9 x 107
I 5x 107 I3Ix 107 2x10® 9 x 108
Se¢ 48 S 2x 1007 8x 10 6x 107 3x 10°°
1 1 x 1077 8x 100* sx10° 3x 107°%
Sclenium (34) Se 75 S 1 x 107 9x 10% 4x10°® 3Ix 10
! 1x 107 8x10¥ 4x107° 3x 10t
Approved: March 30, 1977
i vt | i ee e vienID 81 |SUPERCELes revue umtau se . B}
_10 0«16

Oct. 1978 DEC. 1980
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Rockwell Hanford Operations

ENVIRONMENTAL AND OCCUPATIONAL
SAFETY

ENVIRONMENTAL PROTECTION STANDARD

Table | Table {1
Controlled Area Uncontrolled Area
- lsotope, Columnl Colun 2 Column] Column2
s (S): Air Water Air Water
Element {atomic number) insoluble (1) (uc/mb (ue/mi) (uc/mlb) {uc/ml)
Yttum {39) Y 90 S Px 107 6x10% 4x10°  2x 10
I 1 x 1077 6x10* 3x107° 2x10¢
Y 9im S 2x 107° Ix 10 gx 1007 3Ix 107
| 2x 1078 P x 10! 6x 107 Ix 107
Y 9l S 4x 10 8x10* 1x10°  3x10¢
! Ix 1078 §x 10* 1x 107 Ix 10°
Y 92 S 4x 107 2x 10 1x10°® 6x 10°
| 3x107 2x 107 1x10%  6x10°
Y 93 S 2x 107 8xi0* 6x10°  3x10°
l 1x 107 8x10* 5x10° 3x10°
Zine (30) In 65 S 1 x 1077 Ix 10 4x 107 1 x 10°¢
I 6x 10%  sx10? 2x10°  2x10°
Za 65 S 4x 107 2x 1 1xio® 7 x 1078
1 Ix 1077 x 10 1 x 1078 6x 10°
Zn 69 S Tx 10 Sx 10 21x 107 2x10°
. I 9x10% Sx10' 3x107 2x10°
Zirconium (30) Zr 93 S Ix 1007 2x10' 4x 10 §x 107
] 3x 107 2x 10 1 x 10 8 x 10°°
Zr 95 S 1 x 1077 2x 1070 4x107° 6x 107°
| 3Ix 10 2x10° ix10®  6x10°
Zr 97 S I x 107 Sx 10t 4x10°  2x10°
| 9x10* Ssx10* 3x10° 2x10°
Any single radionuclide not
listed ubove with decay
mode other than alpha emis-
sion or spontancous fission
and with radioactive haif-
life less than 2 hours. Sub 1 x 10 3x 1078
Any single radionuclide not
listed above with decay
mode other than alphy emis-
sion or spontancous fission
and with radioactive hall-
life greater than 2 hours. 3Ix10°  9x10°% 1x 0 3x10°
Any single radionuclide not
listed above which
decays by alpha cmis-
sion or spontaneous
fission. 6x 10" 4x107 2x 10"t 3x10°

NOTE: In any case where there 's 3 mixture in air or water of more than one radionuclide, the guide values,
for purposes of this annex, shuuld be determined as follows:

Oct. 1978 DEC. 1980

tnuary 1978

l 14 _oe 16_ | 3TANDARD NoO. _Alg_

Approved: March 30, 1977

A-6000-042.2 (N-1-78)



Rockwell Hanford Operations ENVIRONMENTAL PROTECTION STANDARD

LT the adennty snd concentration ot cach radionuchide n the minture are known, the limiting vaiues
should be denved as tollows. Determmne, tor cach radivnuclide 1 the minture. the rutio between the quantity
presentan the mivture and the gurde otherwine esiablished o this anney for the spectfic radionuclide when not
g muxture, The sum of such ranos tor all the sadionucides in the mixture will not eaceed 17 (e, “umty ™).

ENAMPLE: If rudioruclides A, 8. and C are present in concentrations Ca. Cg.und Ce, and if the applicabie
CGs are CG 4 .CGy. and CG-. respectively . then the concentrations shouid be limited so that the foiiowing
refstionship enists:

Cy Cy C
S B, B
G Chy CGe

2.1 cither the identity or the concentration of any adionuclide in the minture is not known, the wuide
values tog purposes of this anaex will be:

a. Fur purpouses of Table [ Col. 1, 6 x 17!}

b. Fur purposes of Tuble | Cot. 2, 4 x 1077

c. lFor purposes of Table H, Col. 1, 2x 10°'*

d. For purposes of Tabie I, Col. 2.3 x 107°

3.1f any of the conditions specitied helow are met, the corresponding vzlues specified below may be used in
lieu of those speciticed in 2.. above,

a. If the identity of each radivnuclide in the mixture is known but the concentration of one or more of the
radionuclides in the mixture is not known, the concentration guide for the mixture is the guide specified in
this annex for the rudionuclide in the nuxture having the lowest concentration guide, or

b. If the identity of each radionuclide in the muxture is not known, but it is known that certain
radionuclides specified in this annex are not present in the mixture, the concentration guide for the mixture is
the lowest concentration guide specitied in this annex for uny radionuclide which is not known to be absent

. from_the mixture, or

c.
Table § Table (I
Controlled Area Uncontrolied Area
Columnl Column2 Columnl Column?
4 Air Water Alr Water

Element (atomic number) and ivotope (uc'mb) (uc ml) (uc/mi) {uc/ml)

Ifitis known thut Sr 90,1125 1126.1129,

1131 (1133, Tuble [T oniy) 210, Po 210,

At 211, Ra 223, Ra 224, Ra 226, Ac 227,

Ra 228, Th 230, Pa 231, Th 232, Th-nat,

Cm 248, Cf 254, and i'm 256 are not

present 9x )0 I xi0*
Ifitis known that Se 90,1 125, 1126,1129

(1 131, 1133, Table H oniy) Pb 210, Po 210,

Ra 223, Ra 226, Ra 228, Pa 231, Th-nat,

Cin 248, Cf 254, und F'm 256 arc not

present 6x10* 2x 10t
If it is known that Sr 90,1 129 ¢§ 125,1126,

T131. Table I only) Pb 210, Ra 226, Ra 228,

Cin 248, and Cf 254 are not present 2x 107! 6 x 10’
If it is hnown that (1 129, Tuble Il only) Ry 226
and Ra 228 are not prese Ix10¢ 1 x 1077

Ifit is known that alpha-emutters and Sr 90,
1 129,Pb 210, Ac 227, Ra 228, Pa 230,

Pu 241, and Bk 249 arc not present Ix10° I x107'°
If it is known that alphawmitters and Pb-210,

Ac 227, Ra 228, und Pu 241 are not

present Ix 100 I x 10!
{f it is known that alpha<m  ers and

Ac 227 are not present Ixig!? 1 x107"?
If it is known that Ac 227, Th ,Pa 231,

Pu 238, Pu 239, Pu 230, Pu 242, Py 244,

Cm 248, Cf 249, and Cf 25! are not present RN AR 110"

Approved: March 30, 1977
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