STATEMENT OF COOPERATION BETWEEN THE STATE OF KANSAS,
AN AGREEMENT STATE, MINE SAFETY AND HEALTH ADMINISTRATION
AND THE NUCLEAR REGULATORY COMMISSION

The purpose of the, Statement is to establish the basis for the preparation
of a joint environmental assessment and on-site safety assessment for
Rickano Corporation's low-level waste operation at Lyons, Kansas, as pro-
vided for under section 274 of the Atomic Energy Act, as amended. In
addition to the statutorv provision of the Act, each agreement entered
into with a State for State assumption of regulatory authority over agree-
ment materials contains an article pledging the use of best efforts on

the part of the Commission and the State to achieve coordinated and com-
patible programs. The low-level waste operation proposed for the Lyons,

Kansas salt mine is expected to have significant impact upon the human
environment.

" MWhereas the State of Kansas Department of Health and Environment has the
authority to issue the license necessary to operate the facility; and

Whereas the NRC has been requested by the State of Kansas, by letter dated
August 30, 1978 and at a meeting between NRC and State representatives on

April 18, 1979, to provide assistance under the provisions of section 274;
and

Whereas the Mine Safety and Health Administration has the authority to

dversee and inspect operations conducted in mines, it is mutually agreed
that:

I. The State of Kansas Department of Health and Environment (KDH&E),
the United States Nuclear Regulatory Commission (USNRC) and the
Mine Safety and Health Administration (MSHA) will work jointly
to prepare an environmental assessment and provide support
where needed on the on-site radiological and non-radiological

safety assessment for the Rickano Corporation, Lyons, Kansas
Salt Mine Waste Facility.

11. The environmental assessment will describe the impacts, effects,

and necessary mitigating measures for the proposed project, both
on-site and off-site.

JII. Each agency will be responsible for data collection and analysis
and the preparation of text and illustration in their respective
areas of responsibility which will be described in 2 scoping
doci=~. -,, The agencies will contribute towards the development
of .11 sections of the environmental assessment (EA), with the
objective of minimizing the environmental impacts and effects
of each part of this project upon the site and adjacent area.

IV. Each agency will provide leadership in specific areas as follows:



A. State of Kansas

1. On-site Radiological Safety, with assistance from
NRC and MSHA.

2. Sétting procedures for requiring a form of surety
from Rickano Corporation to guarantee its performance
in site operations, site decommissioning, and long
term maintenance and monitoring.

3. The state, as licensing authority, will contact the
appropriate agency of the State and County of Kansas
to verify that the necessary Federal, State and local

permits and approvals required by Rickano Corporation
have been applied for.

1. Surface physical resources and operations with
assistance from State.

2. Socio Economics.
3. Environmental impacts with ass). “ance from State.

4, Lead action in preparing the scoping document for
the EA with assistance from the State and MSHA.

C. MSHA

1. Mining and subsurface resotrces and operation with
assistance from the State.

2. On-site non-radiological safety with assistance
from the State.

It is the intent that the EA will be used by the State in the

decisionmaking process for issuance of a license and is to be
concurred in by:

A. Secretary, Department of Health and Environment, Kansas.

B. Director of MSHA.

C. Director, Division of Waste Management, Office of Nuclear
Material Safety and Safeguards, NRC.

and each participating agency's separate view as to unresolved
environmental isSues will be accurately stated in the
environmental assessment.
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V1. Each agency will designate an EA team member. The EA team will
prepare operating documents for the following matters:

A. Detailing of each participating agency's area of
responsibility and interface.

B. Coordination of effort, involvement of resource specialists,

. &nd review and approval procedures for both draft and final
EA.

VII. The NRC will act as coordinator of the EA and provide project
management for the effort and will be responsibie for incorporating
the product of each agency into the draft and final EA.

VIII. The State, MSHA, and NRC will cooperate, to the extent allowed
by regulation, in public meetings or hearings to assure the
dissemination of factual information and to provide tes*imony to
those portions of the EA prepared by or for their respective
agencies. The State will be responsible for organizing any local
public meetings of an informational nature.

IX. The State will not issue a license to the applicant prior to the
completion of the EA.

X. 1t is understood that work on the EA will receive appropriate
attention and that each participating agency will fund its own

activities and agrees to use its best efforts to complete the
EA by October 1980.

.XI. The licensing process within the State shall continue to be the
responsibility of the State. This agreement shall in no way alter,
diminish or affect the Agreement between the State and NRC under

section 274(b) of the Atomic Energy Act (as amended) effective
February 1, 1968.

XI1I. Nothing in this agreement is intended to restrict or alter the
statutory authorities of NRC, MSHA, or the State.

y— —

Signatu ,> . MSHA

Signature NRC
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AN AGREEMENT STATE, MINE SAFETY AND HEALTH ADMINISTRATION
AND THE NUCLEAR REGULATORY COMMISSION

Concurred In By
On September 25, 1979

7
%,-,/ Gerald W. Allen, Director
Bureau of Radiation Control

e ray, Deputy Director

Division of’En? ment

Gerald Stoltenberg, Directolf
Division of Environment

|

%c&' -
Joseph~parking, secretary —

Department of \Health and Environment
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STATEMENT OF COOPERATION BETWEEN THE STATE OF KANSAS,
AN AGREEMENT STATE, MINE SAFETY AND HEALTH ADMINISTRATION
AND THE NUCLEAR REGULATORY- COMMISSION

The purpose of the Statement is to establish the basis for the preparation
of a joint environmental assessment and on-sfte safety assessment for
Rickano Corporation's Tow-level waste operation at Lyons, Kansas, &s pro-
vided for under saction 274 of the Atomic Energy Act, as amended. In
addition to the statutory provision of the Act, each agreement entered
into with a State for State assumption of regulatory authority over agree-
ment materials contains an article pledging the use of best efforts on

the part of the Commissfon and the State to achieve coordinated and com-
patible programs. The low-level waste-operation proposed for the Lyons,

Kansas salt mine §s expected to have significant impact upon the human
environment.

Whereas the State of Kansas Department of Health and Environment has the
authority to issue the license necessary to operate the facility; and

khereas the NRC has been requested by the State of Kansas, by letter dated
Rugust 30, 1978 and at a meeting between MRC and State representatives on

tpril 18, 1979, to provide assistance under the provisions of section 274;
and

khereas the Mine Safety and Health Administration has the authority tc

oversee and inspect operations conducted in mines, it is mutually agreed
that:

1. The State of Kansas Department of Health and Environment (KDH&E),
the United States Nuclear Regulatery Commission (USNRC) and the
Mine Safety and Health Administration (MSHA) will work jointly
to prepare an environmental assessment and provide support
where neecsd on the on-site radiological and non-radiological

safety assessment for the Rickano Corporation, Lyons, Kansas
Salt Mine Waste Facility.

1I. The environmental assessmerit will describe the impacts, effects,

and necessary mitigating measures for the proposed project, both
on-site and off-site.

I11. Each agency will be responsible for data collection and analysis
and the preparation of text and illustration in their respective
areas of responsibility which will be described in a scoping
document. The agencies will contribute towards the development
of all sections of the environmental assessment (EA), with the
objective of minimizing the environmental impacts and effects
of each part of this project upon the site and adjacent area.

IV. Each agency will proviae leadership in specific areas as follows:
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A. Stiate of Kansas

1. On-site Radiological Safety, with assistance from
NRC and MSHA.

2. Setting procedures for requiring a form of surety
from Rickano Corporation to guarantee its performance
in site operations, site deco:wnissioning, and long
term maintenance and monitoring.

3. The state, -as licensing authority, will contact the
_ appropriate agency of the State and County of Kansas
to verify that the necessary Federal, State and local

permits anc pprovals required by Rickano Corporation
have been applied for.

B. KAC

1. Surface physical resources and operations with
assistance from State.

Socio Economics.

wu N

Environmen.al impacts with assistance from State.

R B9

Lead action in preparing the scoping document for
the EA with assistance from the State and MSHA.

C. MSHA

1. kining and subsurface resources and operation with
assistance from the sState.

2. On-site non-radiological safety with assistance
“rom the State.

It is the intent that the EA will be used by the State in the

decisionmzliing process for issuvance of a license and is to be
concurred in by:

A. Secretary, Department of Health and Environment, Kansas.

B. Director of MSHA.

C. Director, Division of Waste Management, Office of Nuclear
Haterial Safety and Safeguards, NRC.

and each participating agency's separate view as to unresolved
environmental issues will be accurately stated in the
environmental assessment.
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SignaKr.{‘.c

N
* N
Signature====:> , MSHA

Each agency will designate an EA team member. The EA team will
prepare operating documents for the fallowing matters:

A. Datailing of each participating agency's area of
responsibility and interface.

8. Coordination of effort, involvement of resource specialists,

~ &nd review and approvzl procedures for both draft and final
EAO

The HRC will act as coordinator of the EA and provide project
managerent for the effort and will be responsible far incorporating
the product of each agency into the draft and final EA.

The State, MSHA, and HRC will cooperate, to the extent allowed
by regulation, in public meetings or hearings to assure the
dissemination of factual information and to provide testimony to
those portions of the EA prepared by or for their respective

agencies. The State will be responsible for organizing any local
public meetings of an informational nature.

The State will not issue a license to the applicant prior to the
corpletion of the EA.

"It is understood that work on the EA wil) receive appropriate

attention and that each participating agency will fund its own

activities and agrees to use its best efforts to complete the
EA by October 1980,

The licensing process within tre St:te shall continue to be the
responsibility of the State. This agreement shall in no way alter,
diminish or affect the Agreement between the State and NRC under

section 274{b) of the Atomic Energy Act (as amended) effective
February 1, 1968.

*

Nothing in this agreement is intended to restrict or aiter the
statutory authorities of NRC, WSHA, or the State.

Signature NRC
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. T P.0. Box 748
‘ - . LYONS, KANSAS 67554
- ‘ Phone (316) 257-5186

¢tobar 27, 1979
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Lr. Joseph Hernl: ¢ .
Chzirman, Nuclear Regulatery Comadssion
Washington, D.C. 220585

Dear Dr. Hendrie:

In view of the impending nuclear medicine crisis resulting from the announced
clesing of the low level nuclear waste sites in Beatty, Nevada and Hanford,

» Washington, I thought it might be helpful to you to be aware of our efforts
to establish a low-level radicactive waste disposal site here in Lyons, Kansas.

Cxr initial application for a disposal license was submitted to the Kansas
Department of Health and Environment in April 1978, requesting licensing of a
low-level radicactive waste facility in an abandoned salt mine in Lvons, Kansas.
%y associate, James L. Harvey, and I are enthusiastic about this porject as we

Casl

f2el salt mine disposal constitutes a signifi-ant environmental improvenment
cver the current land fill process.

Taere are a number of reasons why we selectec the Lyons salt mine for a proposed
low-level redicactive. waste disposal site.

1. The room and pillar design of the sa_ t mine has excellent qualities,
Radioactive material will be stored in a completely controlled environ-
ment 1034 feet below the ground surface, in a dry even-temperature
atmosphere...free from adverse climatic condition: and possikle sur-

face water migration that constitute potential concerns at landfill
sites. :

2. &s I am sure ycu are awvare, this salt mine in lyons, Kansas was the
site of the AEC's Operation Salt Vault that included several years

of research by the 2EC, providing a wealth of data cn this specific
mine and its geclegical qualities.

3., It is located only about 10 miles from the gecgraphic center of the
centinental United States of America.

4, Selt mine storege allows for visual surveillance of the stored material
to assure container integrity.

8., This mine offers abcut 50 million cubic feet of storage space.
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6. The final appeal is the conmunity of Lyons, itself, Although there

. has been some concerns expressed neighboring conrunities due to
misunderstanding of the project (which is to be expected), the people
of Lyons have been most receptive and helpful in our efforts. The
leadership of the commnity has an extraordinary layman's under-
standing and comprehension of the nuclear industry as a result of

their lengthy association with the various Operation Salt Vault
scientists and technieians.

kith this bac.kgmund m.format:.on, I would like to inform you of our progress
since our initial license applicat: on in April of 1978, The 1979 Kansas Leg-
islature passed legislation. , Semate Bill 170, which was signed into law by
Grarnordohn Carlin., This b.ll among things established a perpetual care fund
for our proposed operation,

Daring the summer of 1879, the Kansas Department of Health and Enviromment

engaged in dla.log w:Lth your agency seeking guidance and procedural recommenda-
tions., ©

Following Znis the Kansas Department of Health and Environment directed a
nrrder of questions to us, asking us to expand on owr application’s procedures

and policies. We are completing the final draft of our respense to them this
Weeko

It is our understanding that the next step is an envirommental impact assessment
that is projected to require an additional twelve months to complete.

In view of the recent (and, perhaps, cocntinuing) medical crisis expressed by

L». Lleonard Freeman, president of the Society of Muclear Medicine, we felt

that this information of our planned operations might be of value to you.

Also in light of this crisis, we ean assure you that we will do whatever we

can tc cooperate with your agency, the state of Kansas and the medical community
in expediting this project and getting the facility into service.

I would welcome the opportunity to meet with you and any members of your staff
at vour earliest convenience and discuss our salt mine storage application
in detail.

Y
. ~ N

_/ - J.. o .
"W .’; T '4.‘/1-‘;-
*redrick P, Beierle, President
FZCKAID Corporation

U)
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s s, pOOR ORIEHAL

Harold R, Borchert, Chief

Materials Licensing and Contr .. Section
Bureau of Radiation Control

Departnent of Health and Environment
Forbes Picld

Topeka, Kansas 66620

Dear Mr, Borchert;

Enclosed please find two(2) copies of documents containing
information as requested in your letter of September 5, 1979,

regarding the Low Level Retrievable Storage Facility, Lyons,
Kansas. .

We have endeavored to supply as much information as possilble
but we feel that there are miny specifics that can only be
finalized as we move along tre licensing process and hopef:. 'y
have some guidelines from your organization as to what may o
may not be required.

We do want to make it clear that we intend for tkhe Lyons
Low Level Retrievable Storage Facility to he an exclusive
repository for institutional type radiocactive wastes. Consequent
comparisoli: to the types of waste that are received at shallow lan
burial facilities is not an accurate comparison, and this facilit
shouid be analyzed strictly on the basis of the types of waste
materials that are generated at instituticonal facilities.

Institutional facilities who will probably be using the Lyon
Low Level Retrievable Facility are hospitals, medical research
institutions, education inetitutions, and asscciated facilities.

Aleo, we would like to point cut that the low hazard
materials we are proposing to handle are going into a very
supsrior gev-technical environment,

Significantly then, other aspects such as packaging, trans-
portation and handling of these type materials should be of less

concern to the general public than the type of wastes that are
..«snidled at shallow land burial sites.
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HBarold R, Borchert, Chief
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Page 2

We are absolutely positive that occupational exposures to

our employees and the public will be only a fraction of the
currently allowable linits.

We alsd feel that this project warrants strong support from

regqulatory agenciee ard generators of such wastes bscauge of the
improvement over old practices.

Hopefully we have been able to give you the information

rejuested, but please feel free to asgk for any other information
or clarification that you may desire.

Sincersely,
RI 0 CORPORATION

Vice President

JLH:TC

Encl.
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STANDARD SPECIALIST PROFOSAL

Fittings Forming Part of Standar¢ Tooat Unit

1

2" Mollasses Valve

1" Gate Vvalve

%" Gate Valve

1" x 3" H.D. Nipples
3/4" x 3" H.D. Nipples
1/2" x 3" H.D. Nipples
2" H.D. Close Nipples
k" Joy Fittings

1" Joy Fittings

1" H.D. Tees

1" 90° Elbows

1" H.D. Unions

2" H.D. Couplings

2" x 1" H.D. Reducers
1" S.A. Grout Valves
2" Valve Balls

Cameron Gauge #3000 psi
1" x 6' Suction Hose
1" x 20' Air Hose

1" x 20' Water Hose
25' H.P. Grout Hoses
FX Rings

Main Seats

FX Ring Puller

Box Grout Pump Packing (k")
24" Pipe Wrenches

i8" Pipe Wrenches

12" Crescent Wrenches
6" Screwdriver

12 ox Ball Peen Hammer
Hacksaw Frame w/blades

ssorted Hose Bands

POOR ORIGINAL
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Question 1 (a,b,c,d,e,f,q9,i,1i)

A description of the operations building, parking lots,
and associated facilities and equipment along with a
detailed analysis to bring the shaft and hoisting equipment
up to Mine Safety and Health Administration (M.S.H.A.)
standards is’attached.

A cost of approximately $250,000 plus a time of up to

150 days is required for the operations building and parking
area and associated equipment.

A cost of approximately $963,000 plus a construction
time of up to 25 weeks is required to complete the mine
shaft and equipment repairs.

NOTE: The mine ventilation will be approximately 40,000
cfm & using the 100 hp motor suggested by Cementation.
The 80,000 cfm mentioned in the Lindholm Constructior
Company, Inc, Bid is in error.

Question 1 (h)

Waste water processing will be required only in the
event that water that is collected in the floor drain
storage tank from the truck unloading area or any spillage
from the operations building proves to exceed the limits
specified in Kansas Radiation Protection Regulations
28=35-232, Appendix A, Table 1, Column 2,

If this water does exceed the above limits, it will be
solidified with cement and treated as radioactive waste.
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THE CEMENTATION COMPANY OF AMERICA INCORPORATED

TECHNICAL APPRAISAL

Report following Mine Visit

September 17-19, 1979

Contents
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?. Hoist

é. Hoist Ropes

C. Signals
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E. Emergency Hoisting
Headframe and Sheave Wheels
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wol% 25|



ﬁ";ﬂpmmmnnnnnum.u.‘._‘..

PR - m—

o

VI.

VII.
VIII.
IX.

XI.

XII.

ATTACH™EN
Pace 2 of

THE CEMENTATION COMPANY OF AMERICA INCORPORATED

TECHUNICAL APPRRAISAL

Report following Mine Visit
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I. HCISTING SYSTEXM

A.

B.

Hoist

(1)

(2)

(3)

Hoist

The existing hoist, manufactured by Litchfield F.
Ory Machine Co. of Litchfield, Illinois, was origyin-
ally steam driven, and has been converted to 150 HP
AC clectric drive through a bull gear. It is rated
to hoist at 750 feet per minute (XII Flate 1 ¢ 2).
It has two 5’ wide, 8' diameter drums both fixed to
a common shaft. The drums are grooved for 1 1/8"
diameter ropes. The hoist appears to be generally
in good condition mechanically. However, we re-
commend a thorough cleaning and inspection.

Hoist capacity is rated as follows:

150 lbs. x 33,000 ft. lbs./min. -
750 £t. /min. $600 lbs. rope p

To meet present safety standards, the following work
must be performed:

(a) Install a dead man control.

(b} Add over-travel track limit cut-out controls
(55.19-7).

(c) Extend hoist drum flanges to a minimum of 4"
over last wrap of hoist rope (55.19-11).

(d) Bave the overspeed device inspected and approvr <
by MSHA (57.19-7). The present device may requi

replacement by a Model 'D' single governor Lilly
control.

(e) From visual examinati n, the hoist electrics
appear to be in good shape. However, since
concern was expressed by the hoistman at the
time of the inspection that the system would
"blow up" if lowered on power, a thorough exam-
ination and testing of the electrics should be
made. Mine regulations do not permit the lower-
iny of men using only brakes (55.19-65).

RoOpes

1)

The present hoist rope needs replacing. It is
excessively corroded, and “dead”, meaning it has
lost its spring. The second drum. presently empty,
would be wound at the same tim~. We recommernd us-
ing 1 1/8" diameter rcpe to conform with the groov-
ing on the hoist drums, thouch this is a larger rope

than is actwaily necessary to safely handle the pro-
posed load.
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5)

6)

ATTACHMENT
Page 4 of .

THE CEMENTATION COMPANY OF AMERICA INCORPORATED

The rope lengths should be 1615' each, which would allow
required periodic test cuts to be taken. Federal regul-
ations (55.19-124) require that hoist roupes should be cut
off and recsnnected to the conveyance as often as neces-
sary to assure adequate inspection of the rope coaditicn
and to distribute wear of the rope. At least 6' should be
cut from above the highest connection. An additional 85'
must be allowed for a minimum of three wraps around the 8'
diameter drum and the anchoring tail (55.19-22) and 230'
from the collar, over the head sheave to the hoist:

1100' shaft 2 1100
Collar to Sheave to Hoist 230
Hoist drum wraps and anchor 85
Spare for cuts 200

Total Recommended Rope Length  1615'
Recommended hoist rope spacifications:

1 1/8" diameter

18 x 7 non-rotating - round strand
Synthetic core

110,450 1b. breaking strength

2.12 1lbs./ft.

Safety Factor

Rope weight (1100°') 2332 1bs.
Cage weight . 900 1lbs.
Payload ~ 3368 1lbs.

Total Suspended Load 6600 1lbs.

Factor of Safet 110,450
o €00 - i&.7

The minimum factor of safety required by Federal Regulatic
for over 1000' length of rope in the shaft is 6.0 when new
and must be replaced when testing indicates 5.0 or less
(55.19-21).

A rope reeling frame, which could be fabricated locally,
would be required in order to install the new ropes.

Due to its age, the present rope attachments to the con-
veyance (cage) should be replaced with a new solid thimble
and minimum of 5 new clips at 6 3/4" centers (55.19-24),

Signals

1)

To bring the signal system up to standards, two methods o!
8ignalling must be installad wherever signals are given or
received, one of which must be an approved telephone syste
(55:1?-90). There must also be a signal system from all
positions in the shaft (55.19-92).
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2) It is proposed that a multi-corductor cable be run
from the hoist and down the shaft with suflicient wire:
to allow the establishing of an adecuate signal systow.

3) Additionally, a mechanical rarper S..tam with @ st
pell wire, hung down the shait so that it can be recche
from the cage throughout the entire length of the shaf€t
should be installed. This system commonly used in sha:
sinking, allows signalling to the surface through an
entirelvy mechanical method. The mechanical rapper at
the collar is however electrically connected to the
s.gnal system in the hoistroom.

Cages

1) Two new cages should be designed and fabricated to sui
the handling of the waste containers. The cages shoul
be equipped with spring loaded wheels to ensure a smoo
ride down the shaft guides as well as an approved safe
mechanism (safety dogs) which would stop the cage in
the event of rope failure. However, these cages need
not be installed until the rehabilitation work is
complete.

2) A temporary work deck is needed for the repair work in
.ne No. 2 compartment.

3) The shaft repair work in the No. 1 compartment may be
dore from the top of the present cage, provided a
temporary bonnet is added.

Emergency Hoisting

Federal Regulations require that there be two escape-ways £
a mine, or method of refuge be provided (57.11-50).

For Rickano's on-going storage operation, we recommend that
the emergency hoist, run by diesel motor, be restored, and
the present ‘torpedo' be used (XII Plate 3).

During the rehabilitation work, we envision the need for
a second hoist that would allow access to the ventilation
compartment of the shaft. The emergency generator system
would be capable of running this hoist. Additionally, a
refuge area at the bottom o the 19" borehole would be
established.

IT. HFRADFRAME AND SHEAVE WHEELS

»
&3 e

Structure

The structural steel headframe appears to be o§ more than
adequate strengtn for the proposed loads in spite of its
aje and corrosion spots (XII Plate 4).

POOR ORIGINAL 6 255
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It must be of sufficient strength to withstand a pull
greater than the breaking strength of the hoist rope
{57.19-35). To make this evaluatinn, engineering draw-
ings of the structure are required.

Paint

Though not urgent, we recommend that the whole headframe
bo sandblasted or comparably cleaned, and immediately re-
painted. We would recommend one coat of 3 mil minimum
dry film thickness of Amercoat Corp. Dimet No. 4 paint.
This work could be sub-contracted out locally either prior
to on-site mobilization or after demobhilization by the
prime contractor.

Sheave Wheels

The two 8' diameter, spoke-type sheave wieels should be
lifted from their bearings, cleaned and checked for surface
cracking, groove wear and painted (XII Plate 5). While the
sheave wheels are out, the bearings should be stripped and
checked thoroughly. We are expecting the cheaves and their
bearings to be found to be satisfactory.

Sheave Deck

The sheave wheel platform deck is somewhat corroded and
should eventually be replaced. Temporary decking could be
used during rehabilitation work.

SURFACE PLANT AND EMERGENCY SERVICES

A.

Ventilation

1) Adequate ventilation is necessary during all phases
of the rehabilitation operation. During the repair
of the shaft and shaft bottom area, the existing ven-
tilation should be adequate. Preliminary estimates
based on the 10 HP squirrel cage fan and the 19" bore-
hole would indicate a present air flow of approximately
5000 cfm. During the rehabilitation of the shaft this
would be adequate. During the repairing of the shaft,
the ventilation compartment would be repaired to allow
for the additional ventilation that will be necessary
during the initial drift excavation and support work.
This will include replacing all broken or warped lum-
ber which would allow leaks or cause restrictions in
the compartment.

2} The surface or top end of the vent comparctment will be
sealed around the twou f£an ducts feeding the compartment,
and a collector or manifold built at the lower end to
accommodate the transition to ventline.

POOR ORIGINAL 6. 256
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3) 1In order to operate diesel equipment underground, we
would recommend usinjy a 100 HP fan ruunted to blow air
down the ventilation compartment of the main shaft.
From the shaft bottoi, the air wouléd be carried by
vent pipe and bag to the working face.

4) This sysrem may not be adequate for ventilating the
storage areas during rehabilitation or for ventilating
access to the stored material as the air volume is
con“ingent on the method of control; i.e., will the
rooms be sealed off after being filled and quantities
stored?

5) Additional ventilation may be required as the operation
expands.

B. Emergency Generator

A standby emergency generator should be installed capable
of supplying sufficient power to run the ventilatica fan,
site lighting, signals, and the second hoist to be recom-
mended for use during rehabilitation work. The generator
should be capable of 200 KVA at 480 volts and 3 phases
for rehabilitation operations.

C. Emergency Hoists

1) The emergency escapeway through the 19" borehole should
be rehabilitated for a permanent emergency set-up. The
borehole needs reaming (the brush is on site), and a
hoist be installed capable of handling the "torpedo"
now on site (XII Plate 3).

2) During shaft rehabilitation work however, a temporary
hoist is required to be installed to allow access down
the ventilation co.partment of the main shaft. This
would serve as the second means of egress and wou:d be
capable of running off power supplied by the standby
generator.

IV. SHAFT REHARILITATION

A. Observations from Shaft Inspection

1) It is our opinion that unless immediate remedial action
is taken there is a strong possibility that approximately
300 ft. of shaft bottom could be lost.

As the above implics, the bottcm 300' of shaft is in a
very dangerous and unsafe condition, and we would strongly
recommend that travel in the shaft be reduced to a bare
minimum, and limited to miners and experienced personnel.

POOR ORIGINAL s 257
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Water ir.flow into the shaft (approx. 5 gpm) is the main
reason for the bad condition of the shaft. The water
collection ring 292°' below the collar catches approxim-
ately 60% of the water, the remainder seeps down the shaft
and erodes the salt behind the shaft lirning over the bottor
300'. This situation is compounded by reported lengthy
breakdowns of the pump in the pump station. The water
collects on the shaft bottom where there is no meins of
pumping it to surface, and consequently the salt at mine
level is very badly eroded. Large sections of the drift
walls are undercut. The water ring itself needs cleaning,
and repairs, or possible replacement to remedy the present
overflow into the shaft.

Our inspection of the lower 300°' of shaft confirmed that
the salt had been completely eroded away over the total
width of the shaft on the east side. Voids of 8 ft. were
estimated between the shaft timber and the ground. Water
could be seen on the salt face, which eventually will find
its way down to the shaft bottom.

At the shaft bottom, we estimate that there is approximate:
15*' of salt above the station brow. The brow is very badl:
cracked and water can be seen dripping through these crack:
Unless remedial action is taken, we believe that in the ne:
future this section will collapse, bringing the lower shaf:
timber 1lining with it.

The salt erosion around the lining of the shaft is not
uniform. Consequently, the bearer beams at the shaft
bottom are not taking uniform loading. The beams on the
west side of the shaft are over-stressed and badlyv deforme
The columns supporting these beams are no lonqer vertical .
to a combination of excessive vertical loads and lateral
force. .

In the shaft itself there is misaliqnment of the shaft gui
and work will have to be performed for them to meet the
specifications. Deformed shaft sets must be replaced

{XII Plate 6).

It is imperative that the water problem should be solved

immediately. No water should be allowed to reach the salt

section of the shaft under any circumstances.

We would recommend the following course of action:

a) Implement a thorough survey of the shaft to determine
the source and origin of the water which is reaching
the lower levels of the shaft.

b) Make changes to the pump station entrance to ensure
that cnce water is f2d into the station, it cannot

find its way back down the shaft.
- 258
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Either upgrade the quality of the present water ring or

sonstruct a new water ring immediately above the present
one in order to catch all the seepage. There should be

no water reaching the shaft bottoam.

Over the total length of the water bearing zone above
the pump station we should install panning (i.e.,
corrugated sheeting) around the full inside periphery
of the shaft, draining all water into the water ring.

On completion of the above work, checks are to be made
on the status of water below the pump station.

The sump in the pump station should be cleaned of silt
and solids. This will be a slow, tedious operation due
to difficult accessibility and the fact that most of the
work will have to be done with bucket and shovel. In the
event that our investigation determines that water is
seeping from the pump station down the shaft, then the
pump station sump will have to be lined. This can be
accomplished by the fabrication of a steel tank from
which to pump the water while concreting takes place.

All the water in the shaft bottom should now be pumped
to surface. Before pumping commences, the brine which
has eroded under the ribs should be displaced with a
colloidal grout (XI. Fig. 1 & XII. Plate 7). Pumping
of the grout should commence at the furthest end of
the void, working slowly toward the ribs (XI Sketch 1).

Four timber bearer beams, keyed into the rock, should be
installed at regular intervals through the badly eroded
zone at the bottom 300°' of shaft (XI. Fig. 2). At
intermediate sets; i.>., 7'6™ centers, the existing
timber sets should b. stulled to the salt. Over the
wide opening at the back of the shaft timber a vertical
column should be installed down to the sump (XI Sketch 2]

A work shop to assemble and service uiuing equipment sho
be established, along with electrical switch gear and a
temporary compressor station.

All the sand and the silt in the shaft boitom should now
be cleared and stored in the drift entires. The shaft
sump should be mucked out and the existing foundations
examined.

All timber in the shaft that was removed for inspection
purposes should be replaced or repaired. The timber
guides should be checked and realigned or replaced
where necessary.

iy, 759
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1) 1) The sump must be cleaned out and concrete foundatior

to the shaft station bearer set inspected.

m) The shaft brow secuv. ! using lon- . aur bolts :r t:
sets.

n) Clean up of the station abandonei rails, scrap i1umbe
and cars. These should be cut down and sent to sur:

o) The shaft station bearer set should be replaced.

2) It must be emphasized that the bottom 300’ of shaft is :

extremely bad condition and the above recommendations a
based on a "hest possible” case. As work progresses ant
a better understanding of the actual condition is known
it may be that more extensive repairs are required to
secure the shaft.

V. MINE LEVFL REHABILITATION

A.

Scope of Vork

The scope of work envisioned to rehabilitate the station an
level in order that limited storage opzrations could commen
involves work to a distance of approxinately 300' from the
shaft.

Necessary work would involve che following:

1) Mining equipment, compressor, and ele..rical switchgear
lowered and assembled.

2) Previously dumped salt laying on either side of the roa
way should be picked up and transported, using an Eimco
913 loader or similar to a designeé room.

3) wWorking away from the shaft, the roadway will be widene
and graded to match the mine haulage ways. The ribs an
brow will be drilled using a specially designed platfor
attachable to a front-end-loader, and blasted to the
desired confiquration. To maintain a smooth back, pre-
splitting or smooth wall blasting technigue will be car
out. On completion of the ribs and back, the f{loor wil
leveled, popping where necessary. To obtain a smooth ¢
fine salt should bc spread and compacted with the loade

Vi. Equipment & Procedure for Salt and Muck Disposal

A,

Procedure

The cleaning and preparation of the access drifts and rooms
requires the removal of salt and muck from the back or ceil
and from floor heaves. This waste is to be digposed of in
atandoned rooms and drifts that are not suitable for storage
of the nuclear waste.

e mmasnnan &8 260
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Equipment

1) A 3 cubic yard wheel leader to handle an optimum paylea
«nd to provide *he weight and breakout force nuuessary
remcve floor hceaves is recommended. The 3 yard loader
would be suitable for tramming short distances such as
from one room tc the other, or any other operation
requiring movement. of 40C' or less. Since, however, mu
of the waste salt will have to be moved considerable
distance, ten ton underyround trucks are recommended f£o
handling the longer hauls.

2) If the 3 yard loader is equipped with an ejector type
bucket, it could be used to stack the waste salt up to
the ceiling or back, thus reducing the waste storage sp
Loaders and trucks should be equipped with operator pro
for roll-over or from roof falls or slabs, and have an
proved diesel engine for underground use.

3) The nlatform for drilling and locading of explosives wil
mount on to tiae loader.

4) A 250 cfm portable, electric driven compressor is recon
for use underground to supply air for the drills. For
port of personnel and tools, etc., we recommend the pur
of a small diesel tractor approved fcr underground use.
This would be used for transport of personnel and could
be used to pull a trailer or conveyance required to hau
nuclear waste containers. If this tractor was fitted w
a forklift, it could also be used to load ~nd off-lcad
pallets of containers. It would be prudent to have twc
these tractors to ensure availability of equipment.

Repair Shop

A repair shop for underground machinery would also be necess
for the operation, as well as underground fuel station, and
powder magazine.

Equipment Spares

Initially, one loader and one underground truck could perfo:
the work, however there would be no backup and when one piec
of equipment is down, the operation would stop. Tradition-
ally, 70% availability of equipment is considered excellent.
thus, a minimum of 30% down-time can be expected if only on¢
of each unit is used.

It is reocommended that an in-depth evaluation be made to de!
mine the gptimum equipment requirements for the on-going
Rickano operation, and that any additional equipment be acy
during the rehabilitation program so as to provide spares.

POOR ORIGINVAL 69 26
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*% $385,200 using one L.H.D. and one truck.
for the second units.

THE CEMENTATION COMPANY OF AMERICA INCORPORATED

VII. EQUIPMENT REQUIRED
{(To Be Purchased by Client)
Estimated
Number Used Cost
Required (Each)
913 L.H.D. 2 $ 55,060
Diesel Urdery .und Truck 2 50,000
Personnel .arrier 1 -
Diesel Forxk Lilt 1 -
20V k.v.a. Standby Generator 1 290,000
Portable Welder 1 -
50 H.P. Electric Compressor 1 8,000
Forklift for Surface 1 8,000
Emergency Roist 1l 20,000
TOTAL $329,200*

ATTHNCIME
Paje 12

Estimated
New Cost
(Each)
$105,000
90,000
25,000
35,020
4. 000
2200
12,000
20,000

50,000

$385,200

to $§580,200¢

* Includes new equipment whre used is not listed.

An added $195,000

a8 262
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VIIT, SPECIAIL _TTEMS

(To Be Purchased by Cli. &}
tumber Estimatec
' Pequired cost

1,000 Gallon Diesel Tank 600
Drilling Machines 3 15,000
Air Legs 3 3,000
Chippers 2 2,000
Powder Magazine 5,000
A Frame 3,000
Underground Welder 1,200
Electrical Material 35,000
Bell Rappers 2 1,500
Cable for Bell Rappers 500
Shop Tools 10,000
Come-alongs & Chain Hoist 2,000
Materials for Hoist Repair 4,000
Miners Lamps 10 500
Rack & Charger 600
Emergency Hoist Rope 1,500
Man Hoist Ropes 8,080
Hoist Cages 2 28,000
100 H.P. Fan & Starter 11,500
20 H.P. Booster Faons 2 4,000
48" Ventline 25,000
20 G.P.M. Pump 2,000
Rope Recling Frame c,000
Cage Bonnets 2,000
Concrete Bucket 1,500

LBt 763
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MATCERIALS TO BE SUPPLIED BY COMTRACTOR

Drill Platform

Temp Work Platform

Back Sheeting

Timber

Misc. Steel

Grout for Station

Gravel for Station
Foundation Concrete
Concrete for Station Floor
Materials to Repair Sheaves

Schedule 80 2" Pipe

Other Consumables

TOTAL

Subtotal
15% Profit

Estimate
Cost

$ 1,000

1,000

3,000

8,000

2,000

5,000

500
750
500
150

1,680

23,580

30,000

53,580
8,037

$61,617

ot 264
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Contract
ITtem

(L)
(2)

(3)

(4)

(5)

{¢)

(7)

(8)
(M

___No.

(a)

(b)

(a)
(b)
(c)

(a)
(b)

(a)
(b)

(a)
(b)

(a)
{b}
(c)
{(d)
(e)
(£)

ATTA e
Pag- 1 o

THE CEMENTATION COMPANY OF AMERICA INCORPORATED

COST LSTIMATY
for
Rictann Cornaration
“inn WBonabilitaticer
I.yrns, Kansas

Offsite Preparation

Transport of Equipment
to and from Site

Transportation and Travel Expense
of our Personnel to and from Site
Other Relocation Costs (as agreed)

Fee for Supplying Supt.
Fee for Supplying Shift Supv.
Fee for Supplying Site Engineer

Fee for Supplying Leadman
Fee fcor Supplying Hois¢man

Accomcdation & Daily Travel Expense
Initial or Temporary
Other

Involvement By:
Senior Company Staff
Other 0ff-Site Technical Staff

L.ocal Labor
Weekly Rentals
Grouting Unit
Pickup
Colcrete Pump

P

Mixing Tank 1 {
Sheave Wheel 1 ;
1

/

-

Temp. Sccordary hoist

Rickano
Corporatio
Cost

$ 4,600
4,600

3,330

406,000

28,000

56,100
46,200

21,385

11,000
3,160

105,895

19,400

g% 275
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Contract
Item
No.

(10)

(11)
(a)
(b)
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THE CEMENTATION COMPANY OF AMERICA INCORPORATED

COST ESTIMATE
for
Rickano Corporation
Mine Rehabilitation
Lyons, Kansas

Materials, Stores and Supplies
Consumables (Cementation Purchases)
Furnished by Owner

Special Equipment

Special Materials

{Rickano Purchases)

The basis upon which this Cost Estimate
is made is give:r in Attachment C, and
Parts VII, VIII and IX of Attachment A.

Rickano
Corporation
Cost

$ 61,617

385,200
172,480

$962,9¢7

@t 27t
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1’'site preparations

rransport of Equipment to and
from site (See Page 4, Item a)

a)

b)

a)

b}

c)

aj

b)

Transportation and travel
expense of our personnel

to and from site (Sece Page 4,

Item b).

Other relocation costs
Fee for surpplying Supt.
See Page 4, Item c.2.)

Fee for supplying Shift
Supvr. (See Page 4, Item c.2)

Fee for supplying Site

Engineer (See Page 4, Item c.2.)

Fee for supplying Leadman
(See Page 4, Item c.l.)

Fee for supplying Hoistman
(See Page 4, Item c.l.)

Accommodation and daily travel
expense.

a)

b)

Initial or Temporary

Other

Involvement by:

a)
b}

Senior Company Staff

Other off-site Company
staff (Technical)

Local Labor

Weokly Rentals:

al

b

Provision of 1 grouting
unit (Pumps and Tank (s)

Provison of pickup or panel

truck (Note running costs
charged under Items 2 g 3)

STALCARL SPECIALIST WORK - Schoeditle Af Pata, P@@R @[Rﬂ@ﬂ&w

Cosg

25¢ per mile plus accomodati
cost and mecals 8 $17.50 per

Costs + 15%

each $2,000 per week (1)
each $1,850 per week (1)

each $1,400 per week (1)

each $1,700 per week (1)

each $1,400 per week (1)

Accommodations at cost plus
@ $17.50 per day
Daily travel @ 25¢/mile (1)

Accomrodation to be agreed.
Daily travel @ 25¢/mile (1)

each $§525 per day (1)
each 5200 to $400 per day

Cost plus 10% overhead plus
103 profit

$350 per week (2)

$150 per week or suppliers
invoice to us plus 15% (2)

1 Ll V77
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STANIWV.“D SPECIALIST WORK - sSchedule of Rat-.s (Cont'd.!
9. ¢! Additional ecauiy—rni faor o be deterrined when reesuires
Chemical Groutinjg: e.dq. ar. xnown (2)
storage tanks, mixer, pressure
pumps, gauges, meters, truck
tanker.
d) Colcrete Pump $150 per week (2)
e) Temporzry Secondary Hoist $350 per week {3)
with Sheave Wheel
f) Mixing Tank $100 per week (2)
g) 10 c.y. Underground Truck $5,000 per month (2 month min
(Eimco 980)
h) 3 c.v. L.H.D. Leader $5,500 per month (2 month min
(Eimco 913)
i) 200 kva Standby Diesel Generator $2,600 -per month (2). {3)

10. Materials, stores and supplies such
as but not limited to special grouts,
packers, grout valves, drill steels,
bits, explosives, rock bolts, nesh, Cost plus 15%
straps, concrete, cement, timber,
bolts, nails, hoses, pipe fittings,
fuel, oil, lubricants, etc.

l1. Equipment or special items recguired
for the mine operation oroper.

NOTES :
(1)
(2)
(3)

Rates are reviewed each April 1lst.
See Page 4, Item d.

The Cost Lstimate (Attachment B) assumes that the Client would
acquire this equipment. Should delivery be such that the
schedule would be affected, Cementation has this equipment
available for rental. The cost estimate would be affected
accordingly.

POOR ORIGINAL
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s sumnes e POOR ORIGINAL

Our porposal is bascd on the customer cu: plving the followineg,
delivered to the site of the work, where applicable, and trec
of charge to the Contractor (unless otherwise sp~cified).

(a)
(b)
(c)
(d)

HWater
Suitable office accommodation and change facilities.
Electric power supply and lighting.

Use of special equipment materials. (See lists
Attachment A.)

R 2/9
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SPECTALIST CENUTIN® P2nPOSAL

CONDYTIGHS

Q.

b.

Cost is inclusive of all packinig, crating, loading ard unlc
at depots, freinht bills, duty brokerage, cotc.

Cost includes all fares, car expunses, taxis, motels, meals
traveling frcm present location to new location and return
depots and also for accumulated leave periods of one week ¢
more which have been mutually agreed may be taken during tt
period of tha project.

Item 5 is based on a standard work week at site of six days
eight hours each. 1If any hours are worked in exccss of thi
i.e. over eight hours in any cne day or work on Suadays, th
the rate charged will he one and one-half times 1/48 of the
for each hour worked when the employees are paid for time a
one-half overtime and two times 1/48 of the fee for each he
worked when the employees a:. raid double time. Statutory

holidays are consicdered as time worked and will be charged

an eight hour day. These emplovees are also entitled to on
day's leave for every *wc weekxs without break on a job whic
does not termit them to travel home weekends. €Each Day's 1
so accunulated will be charged as an eight hour day. Contr
weekly time sheets are to be signed by customer representat

Item 4 is based upon payment of the weekly ratzs given for
term sickness or accident lest time or excused absences but
for vacation periods. Statut-~ry holidays ave considered as
worked and will be charged as one sixth of a week. These
employees are also entitled to one day's leave for every tw
weeks without break on a job which does not permit them to
home at weekends. Each day's leave so accumulated will be
charged as one sixth of a week. Contractor's weekly time s
are to be signed by customer representative.

Plan? rental commences on day equipment received on site an
terminates day equipment returned from site. Day rate is 1}

weekly rate. (See attached for list of fittings forming pa
ag-out unit,)

Cost is inclusive of freight, taxes, duty, etc.

{i) The Contractor shall not be responsible for any loss,
or damage, however caused, to or with respect to the ¥

arising from damage to the Work, or arising from const
of the Work,

POOR ORIGINAL 8® 28



(iv)

(v)

(vi)

THE CEMENTATION COMPANY OF AMERICA INCORPORATED

SPECIALTNT GROUTINT PRIFOSAL (Cont':,)

——

The Clicnt herehy reloas-:s and discharges the Uoatracior o
and frem all actions, cadgses of action, clains arnd demun s
whatsnever which it may have for or by reason of any louss,
expense or damage, however causzed, to or with respect to t!
Work, avisiny frum darage to the Work nr arising from the
construction cf the Work including, but without limiting t]
generality of the foregoing, all actiuns, causes of action
claims and demands for loss, expense or damage caused or
contributed to by the negligence, fault, acts or omissions
of the Contractor, its employces, agents, successors and
assigns.

The Client hereby saves and holds Contractor, its agents 1
employees harmless and whole from and against all liabilit
from claims of personal injury including death or camage t
property of others which may arise from operations in con-
nection with Contractors's Work for Client, whether such
operations be by Ccntractor or by any sub-contractor or ty
anyore directly employed by either o: them and whether due
to negligence ¢of the Contractor, any sub-contractcer or
anyone directly or indirectiy emplored by either of them,
and Client at its own exgense shall defend any and all
actions basecd thereon and pay all charges of arctorneys,
costs and expenses arising therefrom.

The Client agrees to insure or self-insure the work agsains
all risks including but without limiting the cenerality of
the foregoing, the risks set farth in subparagraphs (ii) a
{1ii) hereof.

Contractor will, after full payment by the Owner, keep the
premises free and clear of all mechanic's liens and will
furnish the Client with certificate and waiver as provided
by law.

Contractor shal) provide and koep in force the following
insurance until the work is comcleted and accepted by
Client and final payment is made to Contracto:i:

(2) Employer's Liabi.ity Insurance to cover claims based
on common law filed by Contractor'’s erployces for
traumatic injurics as well as occupational diseases
(including death}:

(b} Comprchansive Automobile Liability Tmsurance covera.e

both bodilv injurv (including cdeath) and property
damaga.
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THE CEMENTATION COMPANY OF AMERICA INCORPORATED ATTAUCHMENT C
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Pag> 6 of 7

SPECTALIST GROUTING PRCPOSZL (Cont'd.)

f£. ivi) (c) Contractor will secure and maintain Workean's
Conmpensation Insurance urder the Laws of the State
of Kansas as required.

(d) cCertain of the Contractor's Emnloyees will be insurcd
under “he Workman's Compensation Laws of Arizona and
Contractor agrees to continue this insurance for the
duration of the work.

g. Payments to be made monthly following submission of
our Invoice.
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Question 2

Concerning the shaft building, shaft repairs and
miscellaneous egquipment, The Cementation Company of America,
Inc. has inspected the shaft and mine and their recommend-

ations are presgented in their report which is included in
our answer to Question 1.

Rickano proposes to use Cementation's expertise and

gervices to bring the mine and all of the associated equip-
ment up to M. S, H,A, standards,
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Questions 3 and 4

At the present time, Mr. Fredrick P. Beierle and Mr,
James L. Harvey will perform all managerial functions., As
additional perscnnel are hired for particualar managerial
positions as ‘outlined in Rickano'’s application, Section II
*Radicactive Waste Management Plan*, Item C "Facility
Management Personnel, Qualifications, Responsibilities and

Duties“ Pages 56 through 60, their qualifications will be
submitted.
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Question S5

Enclosed is the indoctrination lecture to be given as
part one to all employees at Rickano's Lyons Facility. This
lecture will be a one day class which will consiat of the
lecture, demonstrations with instruments and sources and a
question and answer period.

Part Two will be a minimum three day course if taught
at the company facilities, and a copy of the typical

examination is attached. A grade of 80% will be considered
passing.

However, Rickano will send any employees who have not
completed previous courses to a school or organization
offering such courses if they are to be considered as Health
Physics Technicians or Radiation Monitors. Such courses
are given by Rockwell International, Energy Systems Group,

Canoga Park, California; Georgia Institute of Technology
and others.

Any courses that are taught at the Lyons Facility
will be conducted by a Certified Health Physicist.
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ORIENTATION LECTURE

Welcome' to Rickano Cusporation. You are in this
orientation seminar this morning so that we may tell you
what Rickano is doing at this facility and to give you
some background information ak»ut radiocactive materials.

One of the primary cbjectives of Rickano Corporation
as we conduct our business of radioactive waste disposal
is promoting the protection of personnel and the environ-
ment from unneceasary exposure to radioactive materials.

Those of you here today will be told what radiation
is; how to recognize aigns and symbols denoting radiation
areas; what hazards to expect or more important, what not
to expect; and how we will operate this facility in a
completely safe manner,

As you are undoubtedly aware by now, Rickano Corpora-
tion is in the business of storing radiocactive waste
materials. You are probably wondering what radioactive
wastes are, what they look like and are they as bad or
worse than what you have heard or read about. Today we
hope to dispel any fears you may have and make you realize
that handling radicactive materials is no different than
handling many other hazardous materials that are much more
familiar to you such as electricity, gasoline, acids, and
a list too long to enumerate here today of dangerous chemical

cnmpounds except that radiation is much easier to detect and
measure,

Such things as electricity, gasoline, and acids are not
that frightful to you because you have co-existed with them
all your lives, However, let's take electricity to start,
how many of you would touch a bare wire in an extension cord
or stick you finger in a light socket? Talk about glowing
in the dark, that would certainly do it! You would receive
at the very least a mild electrical shock, then ranging on
to burns and possible death under the right circumstances.
Yet you may say to yourself that only a very stupid person
would deliberately touch bare electrical wires or stick
their finger in a light socket. Correct! Therefore, what
you would be saying is that you have learned to respect
electricity and you know that as long as it is handled
safely you can live with it very nicely. Radiocactive
materials are no different. They too can be lived with,
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Instead of an electrician to properly wire your house with
electricity, we have technicians who gee that radioactive
materials are used properly.

How many of you would light a match around gasoline?
What about the acid in your car's storage battery? As a
matter of fact, how about your car? These things are
intimately iavolved in your daily life and you would have a
hard time doing without them. But unless each and every one
of them is properly treated, they are dangerous.

What I have been saying so far is that civilization has
taken technological advances that could and have been consi-
dered to be the "end of world" type developments and very
nicely adapted and assimilated them into our way of life.

Radioactive materials are no different. We are going
through our first phase of public reaction exactly the same
way as dynamite, airplanes, automobiles, electricity, and
the steam engine, All of these things were new, strange,
and terrifying to the general unknowing public. Look at
them now, how would we¢ do without them., Far from destroying
“the world, let's look at t'e population growth of the United
States from about the time of the automobile, airplane, and
electricity were first invented and becoming a part of our
lives. The population in 1900 was about seventy six million.
In 1970, the population was two hundred three million, What
happened to the prophesies of the doomsdayers?

Hopefully, I have been able to put radioactive materials
into some sort of pecspective with other technological advan-
ces that at the time of their advent were also very frighte-

ning to the public, and have proven to be more beneficial
than harmful,

Now let us go into radiocactive materials and wastes
gpecificaliy. Almost every act of man leads to wastes of one
sort or another - hunters' ejected cartridges, soft drink cans
and bottles, smoke from factory chimneys, wastepaper in

schoolrooms, or the curls of childhood left on the barbershop
floor.

The nuclear industry is no exception. Managers of
nuclear installations are concerned with the handling,
processing, and disposing of wastes, 1In many ways this
activity is comparable to other dispomal processes, but it
is different in a few important respects,
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The most significant difference between nuclear wastes
and those of other industries is that nuclear wastes are
radiocactive, and this accounts for the special methods
required for their disposal. Since 1942 when the first self-
gsustaining chain reaction was achieved, the nuclear industry
has grown vigorously. In addition to nuclear power plants
now in use, radiocactive materials are increasingly regarded
as important tools for research, medicine and industry. As
the nuclear era continues, there will obviously be more
radioactive waste. Clearly the methods used for the control
and disposal of wastes must not only be appropriate to a
widespread, lusty endeavor but also safe and economical.

Many kinds of radioactive wastes are produced by the
muclear industry, State and federal licensing procedures
and rzgulations deal with more than 900 radioisotopes of
103 clewents (radioisotopes of 103 elements (radioisotopes
are radioactive forms of elements). Wastes containing these
radioisotopes may be in the form of gases, liquids or solids,
may be soluble or insoluble, and may give off various types
of radiation at many energy levels. Although many radio-

isotopes die off (decay) rapidly, some require hundreds of
years to decay to saf~ levels.

The hazards of radioactive materials stems from their
basic characteristics, Radiation cannot be detected by the
sensesg; its effects are often cumlative and may not be
evident for some time; and it can damage both to an individ-
ual and, by impairing his reproductive cells, future gene-
rations of his decendants. Fortunately, the nature of
radiocactivity also makes it possible to detect its presence
with certainty and remarkable accuracy.

Now, the reference I just made to reproductive cells
and affecting future generations may have you on the edge of
your seats. But please keep in mind, these things only
happen if you are not properly protected from radiation,
just as if you were not properly protected from electricity.
Both .radiation and electricity are safe until you do some-
thing wrong such as a finger in the light socket or not
heeding a warning sign or following instructions when
handling a radiocactive material container.

An important point that you should know is that all
radioisotopes are immune to outside influence. Each radio-
isotope decays at its' own particular rate regardless of
temperature, pressure, or chemical environment and continues
to do so no matter what is done to it, Allowing radioisotopes
to decay naturally is the only practical means of eliminating
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their radiocactivity. All processing, storing, and use of
radiocisotopes must therefore be considered as an intermediate
step leading finally to disposal by decay.

Now let me tell you a little bit about the radiation
that is emitted from radiocactive wastes, Here at the Lyors
repository we will be primarily handling wastes with only
three types of radiation, alpha, beta, and g e I will gu
into some detail now and try to describo these three types
of radiation, However, before we get to these, let us take

a look at the atom from which these three types of r.diation
are emitted.

All ordinary matter is made up of atoms. The atom is
the smallest particle of any element resembling exactly every
other particle of the same element. It is composed of sub-
atomic particles common to all elements., For example, let
us consider a half-pound cube of pure Uranium-238. Each
atom of the hundred-thousand-million-million-million atoms
present is identical with every other atom present.

Let us now discuss the fundamental make~up of the atom.
The nucleus is the heart of the atom. Each atom has only
one nucleus, For the present, we shall say that the nucleus
contains two types of fundamental particles, called protons
and neutrons, The proton has a single electrical charge and
the neutron is uncharjed or electrically neutral, thence the

name. The proton and neutron are about the same size which
is, of course, extremely small.

Revolving around the nucleus are small "particles”
containing a single charge of negative electricity. These
are called electrons and each is only about 1/2030 of the
size of a proton. There is the same number of electrons in
orbit around the nucleus as there are pprotons within the
nuclnus, Therefore, since electrons have one negative
charge and protons have one positive charge, and there are
an equal number of each present in an atom, the atom is
therefore electrically neutral, It may help to visualize
the atom as a solar system in which the planetary electrons
revolve about the nucleus in elliptical orbits. Figure 1
here on the wall may help you understand somewhat better.
This also shows isotopes of the basic element.

Now let us get back to the three types of radiation we
referenced earlier, You will often tear them referred to as
"rays”, which is partially true as we will soon see,.

Alpha Particles
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Of the naturally occurring radioactive isotopes, some
are found to be alpha emitters., The alpha particle is a
helium nucleus which consists of two protons and two neutrons
bound together., These particles generally travel in a
straight line; only travel a few inches in air, but only
about a thousandth of an inch in aluminum, and similar small
distances. in water and body tissues. Logically then, we can
agsume from this that alpha particles are primarily an
internal hazard because of the soft tissue present inside
the body with protective tough outer layers of skin to stop
the alpha particles from penetrating., Therefore, when
handling alpha emitting isotopes, the prime protection to be
followed is that of prohibiting inhalation or ingestion in
any manner, Alpha particles are readily detected by a
properly trained person using the proper instrumentation,

Beta Particles

Beta emission is another type of radiation comprised of
particles. A beta particle is simply an electron discharged
by a nucleus, Beta particles travel at much higher speeds
than do alpha particles since they have a mass which is
about 1/7000 that of an alpha particle. Because of their
high speeds, the beta particle has a longer path length,

The most energetic beta particle may travel many feet in air,
several inches in tisgsue, a few inches in aluminum or less
than 1/10 an inch in lead. Most radicactive materials that
we will be handling emit less energetic beta particles that
will have penetrations of a ¥ inch of aluminum, or a sixteenth
of an inch of iron or lead. As you can see, beta particles
can penetrate further into skin tissue than alpha particles
so they must be considered an external as well as internal
hazard. But to set your mind at ease, all of the radiocactive
waste received at the Lyons Facility will be in sealed cont-
ainers, therefore, beta particles will not penetrate the
walls of most of these containers. This is not the case with
our third type of radiation as we will row see.

Gamma Rays

Gamma rays are more penetrating than either alpha or

beta particles. Now if you will note the emphasis on rays

and particles heretofore, you should have come to the con-
clusion that they are not the same. You are right. Gamma
rays are not a particle, but are comprised of pure energy.
Gamma rays have no mass or charge and penetrate several inches
into iron or lead. Therefore, radicactive materials that emit
gamma rays have to be packaged in small quantities in order to
reduce the amounts of gamma rays coming out of a package
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with enough iron, lead or concrete gurrounding them to reduce
the amount. Fortunately, gamma rays are very eacv to detect
and are quite easily protected against.

We have now looked at the three types of radiation we
will be "seeing" at the Lyons Facility, and you may be
wondering why they are ejected by an atom in the first place.

The reason is relatively simple, there is just not
enough room in the nucleus for all of these tiny particles
that may be therz and the atom is "kicking them off" in order
to return to a nice stable atom, After a radioactive atom
*kicks off" enough of these atoms (known as decay) it ends
up a nice stable non-radioactive isotope. So 1 guess we
can say that nature has built in its own system to correct
the problem but as we said earlier, it can take very short
periods of time or up to thousands of years.

As you walk around the Lyons Facility you will see a
sign that has a magenta or purple thrae-gided symbol resemb-
ling a propeller on a yellow background.

This is the radiation symbol to denote radiation containers
and/or areas where radiocactive materials are stored. 1In
addition to the radiation symbol, the word “CAUTION" will be
printed on the sign and and any one or a combination of the
following words will be on the sign. “RADIATION AREA", "HIGH

RADIATION AREA", "AIRBORNE RADIOACTIVITY AREA“, OR "RADIOACTIVE
MATERIAL".

Wherever these signs are displayed, you ae non~radiation
area workers are to avoid these areas unless you are escorted
by or have received permission to work or conduct any buriness
in those areas by the Radiation Safety Office,

Avoiding these areas where radiation may be present is
part of cur radiation control program., The chances of any
of you receiving any harmful quantities of radiation is
extremely remote, but here at the Lyons Facility we are
practicing what is known in the industry as “ALARA", an
acronym for “as low as is reasonably achievable". So doesn't
it make sense that if your functions can be conducted away
from radiation that it should be? So do we!l

Thig is obviously a task that sveryone working here must
be cognizant of and develop practices that keep you from being

exposed to little radiation or none at all fram the materials
being handled at this facility.
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But how about radiations that you may be exposed to
outside of your work area. Believe it or not, radiation was
in your life long before the establishment of this facility.
We are talking about radiation from the sun, from natural
radiocactive materials contained in soil, cosmic rays, and
materials that your homes are constructed of. This radiation
is known as "background® radiation. Other radiation that you
probably have been exposed to is dental x-rays, chest x-rays,

and many other x-ray examinations that are used by the
medical profession,

To give you an idea of how much radiation you receive
from these sources just mentioned, let's take a look at them
on this list here,

of sure Radiation Level
Background - per year 100 mrads
Dental x=-ray, each time 100-300 mrads
Chest x~ray, each time 50 mrads
Coast-to~coast flight, flying
at 35,000 feet 2 mrads
Mammogram x-ray, each time 1,000 mrads

I am sure that most of you here have had dental x-rays
and chest x-rays and therefore have received some radiation
from them, I am also sure that you were not very concerned
about how harmful they might have been, and rightfully so.
These examinations are very important diagnostic tools used

by your doctors and dentists and the benefits far outweigh
the risks.

The reason for even bringing this to your attention is
to once again try to bring radiation in perspective. Now
let's take a look at the amounts of radiation that occupat-
ionally exposed workers are allowed. For those of us who
will be unloading trucks and moving the contziners into the
mine, we will be allowed a maximum of 5,000 mrads per year,
That is the maximum, however, experience at other burial
sites has demonstrated that workers annual exposures are
usually well below this maximum quantity.

Radiation levels that you receive from natural back-
ground and medical sources, and occupational sources have
been touched upon, and you may be wondering how do we know
how much radiation we receive from the containers being

handled here at the Lyons Facility.
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This brings us to instrumentg and personnel dosimetry.
Radiation can be detected by instruments designed for the
purpose, To the average person, such instruments are "geiger
counters”. A geiger counter is but one of the available
types of radiation detection instruments, Geiger counters
and other appropriate instruments will be used at the Lyons
Facility for measuring radiation so that proper procedures
for safe practices can be established,

For the protection of individuals on a day-by-day or
even minute-by-minute basis, we use devices which measure
the accumulated radiation exposure. There are two types

that will principally be used here, Thermoluminescent (TLD)
dosimeters and pencil dogimeters,

Thermoluminescent dosimeters, usually called badges are
worn for a full month and then exchanged for a new badge and
the used one is sent to a laboratory for reading and a report
is returned to us that is reviewed by the radiation safety
staff and then becomes a permanent record of radiation
exposure, TLD badges do not provide a record of immediate

exposure, so for a readily available accumulative record a
pencil dosimeter is used,

A pencil dosimeter is a device which will record the
radiation which is received, starting from zero, when the
device is properly set, to the limit of the scale of the
particular dosimeter. The dosimeters we will be using here
at the Lyons Facility can be read directly by holding them
up to the light, These readings can be used to provide the
wearer with information as to how much he has accumulated on
a particular task, and they can and will be recorded on a

daily record as a check on the TLD badge that is processed
monthly.

I hope this seminar has helped you better understand
what we are doing here at the Lyons Facility and to help
allay any fears you may have regarding radiation. Remember,
radiation is no more dangerous than many other materials
present in your daily life, but can be dangerous if not
properly treated.

I would like to bring to your attention a point that is
of vital importance to both you and your company. This point
is that all of our activities here at this facility are
licensed by the State of Kansas Department of Health and
Environment in a manner of very specific terms and conditions.
A license to operate a facility such as this one is not a
piece Of, paper like your driver's license or a hunting
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license, rather it is a very detailed document that tells us
exactly what we can and cannot do. Any changes in operation
that we may contemplate cannot be performed until a formal
request for an amendment is made to and approved by the State
of Kansas Department of Health and Environment.

Contained within the state's Radiation Protection
Regulations are regulations that are designed to protect all
workers and requires us to give you certain notices,
instructions and reports. A copy of these regulations are
at your disposal at any time you desire to read them, 1In
addition, we are giving you here today a reprint of Part 10
of the Kansas Radiation Protection Regulations which is
entitled "Notices, Instructions and Reports to workers:
Inspections”. This part tells you what we must do to
protect and inform you regarding work at this facility. It

also tells you what options and rights you have as individuals
under the regulations.

In summary, let me leave you with the thought that more
is known about the risks from radiation exposure than almost
any other hazard in the environment, and standards for
exposure are under constant review by state, national and

international bodies and agencies that deal with and regulate
exposures,

Teaching Aids to be used with this Seminar

1. Sketches of the atom
2. Sketches showing penetrations (shielding)
3. TLD and pencil dosimeters

4. Various instrumentation, GM counters, ionization chambers,
and alpha detectors,
5. Kansas Radiation Protection Regulations
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Question 6

Concerning the question regarding compliance with D.O.T.
regulations for packaging and transportation of radiocactive
materials, we use the "Code of Federal Regulations, 49,
Transportation Parts 100 to 199 revised as of October 1, 1975
with ancillaries covering Hazardous Materials Regulations by
Air, Rail, Highway, Water, and specifications for shipping
containers,

Specifically Part 173.389 thru Part 173.399 deals with
radicactive materials classification,

We plan to submit at a later date our Quality Assurance
(Q.A.) program. The reason for doing this is that the
present rules are being revised to complement or comply with
the internationally adopted I,A.E.A. regulations.

We expect adoption to take place sometime in early 1980.
We then plan to submit our (Q.A.) program in packaging and
transportation of radioactive material. To do §0 now would
congtitute duplication of effort at a time we know significan
changes are forthcoming which would negate our (Q.A.) program
before issuance of a license or operation of the mine is
contemplated.

As stated in the Monday, January 8, 1979 Part II of the
Federal Register Vol. 44, No. 5, Department of Transportation
Materials Transport Bureau on Radioactive Materials Require-
ments For Transportation, on Page 1852, under the subheading
Summary: states, "This notice proposes to change the require-
ments of the Hazardous Materials Regulutions concerning
radicactive materials to make them compatible with the latest
revised international standards for transportation of
radiocactive materials as promulgated by the International
Atomic Energy Agency (I.A.E.A.)".

Further on Page 1854 Item III entitled "“Substantive
Proposed Changes": While this notice proposes an extensive
revision of that portion of the regulations dealing with the
transportation of radiocactive materials, the majority of the
changes are not substantive in nature",

Again these regulations are expected to become effective
sometime in 1980, however until they are effective Rickano
is forced to adopt a wait and see attitude.

Conceraing the records, test results, etc. we have
discussed this in section G, H, and I and these will be

covered in our (Q.A.) program as previously stated 29
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RADIATION SAFETY EXAMINATION

NAME
COMPANY
DATE
| Part of Atom | Particles | Charge Mass

1. An atom consists of —

a gmall core called

the ol e
2. . . . surrounded by
. particle paths

called

q; F

3. Two kinds of particles make up

the core called
4, The particles moving in paths z -ound

the core are called

The electrical charges of these particles are

The weights or masses of these particles are approx.

In an atom with the following core, what are the atomic number

and the mass number?

O
e &

Atomic No.
Mass No.
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8.

lo0.

11.

13.

la.

-2-

Complete the following table:

Type Consists of Charge Mass | Range (ai:
Alpha
Beta
Gamma
Neutron

Each of these types of
radiation consists of

atomic particles or
electromagnetic

radiation. Identify each ——

The charges on individual units of
this radiation are

The atomic weights or masses of individual
units are

The maximum ranges in air of these type of radiation
are

The activity of a radicactive material disintegrating at the rate
of 3.7 x 1010 a/s is

One (1) gram of radium represents how much activity in these
units .

What is the disintegration rate of 1 millicurie of:
(a) 1192

{b) Co®9

The energy acquired by an electron accelerated across a potential
of 100 kv in an X-ray tube is

One (1) Mev is equal to Kev,

The three mechanisms by which X-rays produce ionization in matterx
are:




15,

16,

17,

18,

19,

20.

21.

22,

The half life of a radioactive material is the time required

for ___ percent of the atoms of the material to go
through radicactive decay,

The half life of an isotope is 3 days. You have 16 curies of
the isotope to start with. How much is left after:

3 days?
12 days?

When gamma radiation interacts with matter, it always causes
{choose one):

a, Fission

b. Fallout

c¢. lonization

d. Gamma radiation

The result mentioned in question 17 may {(choose two):

a. Cause the emigsion of neutron radiation

b. Produce harmful effects

c. Produce large amounts of energy

d. Allow detection of the radiation &

The unit in which X or gamma radiation exposure is measured is
the

*

This unit is defined in terms of ionization in air (yes or no):

The various forms of radiation such as light, ultraviolet rays,
X-rays, etc,, are usually r¢ -red to as
radiation., (Choose one)

a., 1lIonizing
b. Electromagnetic
c. Bremsstrahlung

X-rays tave wavelengths than visible light.
{Choose une)

a. shorter
b. longer
c. the same
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23.

24,

25,

26.

27,

28.

29,

30.

31,

32.

-4-

The shorter the wavelength of the X-rays the (hicher, lower)
its energy, and the (less, greater) its penetration.

X-rays are proauced in the following way: (Describe in one or
two sentences)

The two most important electrical parts of an X-ray tube are
the assembly and the
assembly.

Why is the air removed from the inside of an X-ray tube?

The current in an X-ray tube is usually measured in units
of .

when the current in an X-ray tube doubles, the amount of X-rays
produced . (Chooee one)

a. remains the same
b, is cut in half
c. doubles

The voltage in an X-ray tube is usually measured in units
of .

The voltage in an X-ray machine igs increased, the X-rays

produced become penetrating., (Choose one)
a. more
b, less

c. the same

The is that area of the target which is
bombarded by from the

In additicn to the X-rays produced at the target, what other
form of unwanted energy is produced in the operation of the

X~ray machine?
This energy is normally removed by
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33.

4.

35.

36.

37.

38.

39.

40.

41.

42.

43,

-5 =

X-rays which hit an object and bounce off are called
X=rays

The workload (W) of an X-ray machine is defired as the number of

per week the X-ray machine is used.

Radiation not serving any useful purpose is usually termed

radiation.

Permigssible radiation doses are always expressed in

to account for the biological effects of differ-ent types of

different types of radiation.

The unit of absorbed dose corresponding to the absorption of

100 erg/g is the

The LDS°/3° is the dose lethal to percent of

those

exposed within days of receiving the dose.

Low doses of radiation may produce what kind of effects? (Choose

a., Lethal

b. Genetic

c. Electrical
d. Magnetic

An approximate rule (2-4-6) was given relating bioclogical effect

to acute whole body doses. What was it?

Dose
_(Rem) Sick (%) | Die (%)

Bone marraow, eyes and gonads are all radiosensitive
parts of the body (yes or no).

Bone marrow cells are more sensitive to radiation
than nerve cells (yes or no).

Nausea, vomiting and disrrhea are symptoms of
serious radiation sickness (yes or no).
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a4,

45,

46,

47,

48,

49,

50.

51.

52.

53.

-6-

The three important means by which radionuclides may enter the
body are:

The relative toxicity of a nuclide in the body may be assessed
by consideration of the following factors:

Biological half life is the requ.red for the body

to eliminate percent of the activity present in
some orgau,

Explain the meaning of the following physiological symptoms
produced by large doses of gamma radiation:

Erythema

Epilation

Anemia

Leukopenia

The three (3) primary methods of controlling radiation dose are:

An operator works in a radiation field of 300 mR/hr for 20 minut
What exposure does he receive?

Assuming his expogure limit is 10 mR what would be the maximum
permigsible working time in thias area?

What is the name of the law relating radiation level from a poin
source to the distance from the source?

The radiation level from a source is 36 R/hr at 1 ft, What is
it at 2 ft.? at & ft.?

A half-value layer is the thicknesa of any material that reduces

radiation levels by what percentage when placed between source
and detector?
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54.

5S5.

56.

57.

S8.

59.

60.

6l.

62.

63.

The half-value layer of lead for Co®0 radiation is approximately
% inch. At the radiographer‘'s position, the exposure rate is
80 mR/hr. How much shielding would you use to reduce it to

(a) 40 mR/hr?

(b) S mR/hr?

What are the two (2) basic types of survey instruments in common
uge?

Which of therc types would normally have the higher range?

What should be done with survey readings and personnel monitor
readings?

What are two (2) common monitoring devices used in personnel
dosimetry?

After turning on a survey instrument before a survey, what checks
or adjustments might be made to insure that the instrument is
operating properly?

A 5 curie co®0 source fell out of its shield but remained intact.
The recovery of the source is esgentially a: (Choose one)

a. Contamination control problem
b. Radiation control problem
c. Contamination and radiation control problem

A sodium-iodide crystal coupled to a photomultiplier tube is
commonly called a detector.

Thermoluminescent materials, such as LiF, emit upon
heating, in an amount proportional to the radiation exposure,

Irradiated silver-activated phosphate glass dosimeters emit light
when excited with light,
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Film badges, when exposed in a calibrated holder, indicate the
(Choose one)

a. Photon flux
b. Dose equivalent in Rem
~., Maximum allowable dose

Who is the person directly responsible to the State for radiation
safety in your company?

The occupational dose limits which should not be exceeded are as
follows:

Rems Per
uarter Year

Whole Body

Hands and forearms, feet and aznkles

Skin of the whole body

wWhat whole body dose may a person continually present at the

boundary of your controlled area receive as a maximum in any one
hour?

How much may he receive in any one week (7 days)?

wWhat personnel monitoring devices are required for radiographers:

How often are they to be checked? (Indicate which is which)

what is to be done with the readings?

If one of the above devices is found to be discharged, what is t«
be done with the other device?

Does the State require physical examinations for all radiation
workers?

“Radiation Area" means any accessible area in which an individua:
could receive a whole body dose in excess of mRem

in any one (1) hour.
w30
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wWhat must appear on the radiation warning signs around a radiation
area?

What type of personnel dosimeter ie mandatory for operators of
X-ray diffraction machines?

Each sealed source used for radicgraphy shall be tested for
prior to initial use and for at
lease every : monthsa.

The maximum allowable amount of removable contamination from a
sealed source is

What should be done with a source if a leak test shows the
presence of more than the allowable amount?

How often should survey reports be turned in or filed?

If someone enters an exposure area in spite of warning, what
steps do you take?

Under what conditions may a radiographer leave a source
unattended?

what information is to be marked clearly on all containers in

which curie amounts of radiocactivity is transported, stored or
used?

In the event of an accident or emergency which causes or threatens

to cause serious radiation exposure, the following steps should be
taken:
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How often must a physical inventory of sources be made?

How often must survey meters be calibrated?

Instruments must be available to measure the range

to

A sealed source not fastened to an exposure device must have a

durable tag at least 1 inch square permanently attached with the
following information on it:

The standard radiation warning colors are and

Licensed materials may be stored in an unrestricted area. If so,
the area must be

Theft or loss of licensed material must be reported immediately t«
the

Inspections may be conducted at reasonable times. Inspectors
must b2 allowed to inspect:

The NRC or the State has the right to withhold or recall by-produc
material.




Question 7

Due to changes in packaging of radiocactive materials
for transport and burial the question of internal corrosion
has been greatly simplified., These changes have essentially
prohibited any packagesa from containing free liquids., There-
fore, the major quantities of radiocactive waste materijals
will be dry solid materials.

Repackaging of containers that may have lost integrity
is a very uncomplex operation. For instance, if a fifty-
five gallon drum appears to have a breach that suggests
replacement, it is simply placed in a larger drum such as
a 65 or 83 gallon readily available standard drum,

The same applies to a wooden box, a larger box can be
fabricated and the faulty box placed into the new one. 1In
both the case of the drum or box, a suitable materials such
as vermiculite can be used in the void spaces to afford
further protection from moisture or physical abuse.

In the matter of fiberboard boxes, it is our beli.f
that by the time the Lyons Facility is ready to accept
radiocactive materials there will be no fiberboard containers
authorized for transport cof radicactive waste materials.
This is based on the nroposed rule making by the Department
of Transportation published in the Federzl Register issue
of Monday, January 8, 1979, Part II. In these proposed
rules, the use of "strong tight packaging” for LSA materials
would be deleted in favor of a specific requirement for Type
A packages. It has been our experience in numerous tests
that fiberboard containers cannot meet the prescribed test
conditions for Type A containers.

The company will also be very selective insocfar as
types of materials that will be accepted which will include
those used for solidification of liquids. First, no absorbed

liquids will be accepted, and secondly, no urea formaldehyde
material will be accepted.

Please refer to Page 75 of the application, Section K

{(3) for a description of protection of containers from coming
into contact with salt,



Question 8

Concerning contamination su.veys performed on waste
containers, we plan to wipe test each container as they are
unloaded from the truck. 1In addition the workers will have
routine surveys performed on their protective clothing,
gloves, coveralls, etc. at least twice daily (lunch and
quitting time).

Floor and equipment surveys will be performed at least
once per shift or more often if requested by the RSO, or in
the event of a epill involving contaminated material. If a
damaged or leaking container is noted while off loading
operations are being conducted all off loading operations on
that vehicle will cease until a complete evaluation can be
made to determine the extent and magnitude of the problem,

If damage or leaking is discovered on any of the
containers the following will be performed:

l. All work in the immediate area will cease.

2. The RSO or his appointed alternate will be
notified.

3. A survey will be performed to determine the
extent of the contamination.

4. The damaged or leaking container will be
isolated in a protected temporary radiation
zone. (The drum will remain in this area

until repairs and/or repackaging can be
performed) .

S. Upon completion of the survey, discussed
in Item 3 above, the area will be decon-
taminated and returned to normal operation.

6. The damaged and/or contaminated containers
will be handled as follows:

a. Determine the extent of the contamination
on the package or container.

b. Decontaminate the container if possible.
In the case of a wood container, if
decontamination is impractical, then
fix or seal the contamination with
paint or varnish,
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Question 8 (cont'd)

c. Perform ~dditional wipe teats to assure
that no loose contamination is present.

d. Repeat b and c until all contamination
wipe surveys are negative.

e. If the container has been damaged beyond
reagsonable or expedient repair and
decontamination operations, then repack-
aging is in order.

£. wrap the contaminated container in
plastic or other suitable material,
extreme care being exercised to contain
the contamination. 1If possible, it is
more desirable to place the container
inside of a plastic bag then seal the
bag, leaving it in the control area
until an appropriate outer container is
acquired or constructed.

g. Place the wrapped or bagged damaged or
contaminated container inside of the new
container.

h. Note the activity, isotope and storage
code on the new container.

j. Move the new container whach now
contains the original damaged or
contaminated package to the storage
area.

NOTE: Application Page 8l. (L) Emergency Procedures;
11) Leaking or ruptured containers.

The levels of allowable contamination are 1000 dpm/
100em?2 beta/gamma and 220 dpm/100cm? alpha.

NOTE:; Application Page 99. (M) Radiation Safety Operation:
{7) permissible contamination levels.

All container surveys will initially be performed inside
of the transport vehicles or at the exit point of the trans-
port vehicles. Repackaged or decontaminated containers will
be surveyed on the off-loaling dock or inside the Cperations
RBuilding.

e ()



Question 9

As stated in our application, radiation levels will be
in compliance with ,0.T. regulations viaich could entail
packages having radiation levels up to 1000 mRem hr at 3
feet from surface areas.

Procedures for handling packages with a Transport
Index of 10 or mcra are covered under "Personnel Radiation

Monitoring" under Section M, (9) pages 10L, 102, and 103 of
the application.

Before operation of the low-level waste repository
begins, specific work procedures for routine work will be
written and posted to cover each phase of the handling and
storage operation., These procedures will include monitoring
requirements, (i.e.: constant monitoring or initial setup
monitoring) protective clothing required, c.simetry required,
and any special instcructions required,

For any handling that is not considered routine, specific
work procedures will be written for that particular operation.
In most instances whers a specific work procedure is required,
the Radiation Safety Officer or Deputy Radiation Safety
Officer will be in personal charge of the operation.



Question 10

A detailed description of the hoist system, head
frame supports, and weight limitations are to be found in
the Cementation report submitted with Question No. 1,
Attachment A, Pages 3 and 4.

The size limitations for packages will necessarily be
restricted to the inside dimensions of the elevator cage,
and, of course, the weight cannot exceed 3,368 pounds in
any single load.

PR W N |



Question 11

Segregation will be restricted to choosing containers
that are most compatible in respect to sizes, weights, and
physical configuration. For example, drums would probably
all be stackeéd together, boxes would probably be placed in
a separate storage area, and other odd-shaped containers

¢c11d be stored in a manner most suitable for their protect-
.-m and configuration.

There will be no attempt to aegregate radioactive
materials by half-life or isotopes, although such gegregation

could be feasible at sometime in the future if required or
deemed advisable.



Question 12

A drawing of the transport trailers (M-trailer for
mini-trailer) is attached (see Kenasco drawing N~. KS-204-
09-79).

The speed of the M~trzilers will be up to about 7 or 8
miles per hour in the tunnel area and will be drawn by an
electric or diesel powered tractor. These trailers can be
pulled in tandem as the workload necessitates.

The M-trailers will only be ussd in the tunnel area,.
No trailers will be used on the elevaor, instead specially
designed pallets (M-pallets) as shown in Kenasco drawing
KS=204-09=79 will be loaded at the surface in the operations
building, loaded onto the elevator by forklift, transported
to the bottom of the shaft and the M~pallets will then be
~emoved from the elevator and loaded onto a waiting M=trailer.

The operational hours of the equipment is expected to
be a minimum of forty (40) hours per week and could be as
much as 168 hours per week.

Loading Procedures

l. 1In the operations building place the waste containers
onto the M-pallet in a horizontal position until it
ig fully loaded (9 drums)., Each loaded M~pallet
will be individually weighed so as not to exceed the
elevator weight limit of 3,368 1lbsa,

2. Check to see that the load is secure before loading
onto elevator.

3. Move the M-pallet onto the elevator with a forklift.
4, Close the elevator doors.
5. Lower the loaded M-pallet to the bottoum of the shaft,

6. Open the elev..or door adjacent to M-trailer and
remove the M-palle:.

7. Place the M~pallet aboard the M-trailer, Place an

empty M-pallet onto the elevator and close the
elevator door.

8. Notify the elevator operator that the elevator is
ready to move, (the elevator operator will be



Question 12 (cont‘'d,)

monitoring the elevator loading and unloading oper-
ations on the closed circuit TV cameras).

9. After the elevator has reached the operations
building level, the loading technician will open
the elevator door and remove the M-pallet at which
time the loading of the M-pallets will be repeated
as per Loading Procedures steps 1 through 9,

Moving M-Trailer

1. After the M-trailers have been gecurely latched
onto the tunnel tractor, the tunnel tractor
operator will pull the M-trailers to the designated
storage area. Here he will remove the loaded M-
pallets and put empty M-pallets in their place
aboard the M-trailers, The M-trailers will then
be towed to the elevator shaft area where the empty
M-pallets will be removed.

Unloading and Stacking Procedures

l. Place the full M=-pallet into position next to the
stacked containers or stacked container area,
(The area will have already .een prepared by
leveling the mine floor and placing sisalcraft
paper on the floor).

2. Next the unloading technician will assist the
forklift technician in placing the waste container
into the proper stacked position.

3. Repeat steps 1 and 2 until all the waste containers
have been unlocaded from the M-pallets. Care should
be exercised to keep radiation exposures to a
minimim. Radiation and contamination surveys along
with radiocactive msterial accountability have been
outlined previocusly in Rickano'’s report entitled
"Geotechnical Studies and Radiocactive waste Manage-
ment Plan for Low-Level Retrievable Storage Facility,
Lyons, Kansas" under Sections: (I.) Receiving Wastes
from Transport Vehicles page 667 (J) Preparation on
Packages and Records for Below Ground Storage page
69; (K) Handling in Tunnel Area page 74.

Sk



Question 13

Cementation has addressed cost and equipment for
rehabilitation of the mine,

The tétal costs are noted in The Cementation Report,
Page 1 and 2 of Attachment B. Equipment, special items,
and materials along with a work aschedule is discussed on
Pages 12 of 24 through 15 of 24 in Attachment A of The
Cementation Report.

Cementation Report Attachment: A Page 10 of 24, Section
V "Mine level rehabilitation" describes the scope of work.
Section VI “Equipment and Procedure for Salt & Muck Disposal”

discussed removal and disposal of the ceiling and floor
heaves.

Answer to Cementation Report is attached to Question 1.
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Question 14

our plan concerning salt disposal is to move the excess
loose salt that is generated as a result of roof raising,

floor leveling, heave removal and wall clearing and place
this excess salt in mined out areas that are not planned to

be used for storage of radioactive materials, (See Page 10,
Attachment A, Section VI of Cementation Report).

We do not plan to remove salt from the mine. 1f a plan
for removal of the salt from the mine should develop in the
future, we will present it to the Kansas Department of Health
and Enviroament for approval by the appropriate regulatory
authorities.



Question 15

Concerning storage and working areas both above and
below ground we submit the following:

Above Ground

The above ground storage and working areas are noted in
sketches submitted with Question 1l.

A8 can be seen on this drawing, the storage and working
areas wherein Radicactive Material are actually handled
consist primarily of the unloading dock and the north and
central sections of the operations building.

These above ground areas are all under roof, within
metal walls with concrete floors. The unloading area is
black top or asphalt except for the dock which is concrete.

Below Ground

The working areas of the mine will essentially encompass
those areas that are involved in moving containers from the
elevator to the designated storage area. This "path of
travel® will most likely remain unchanged for long periocds of
time, with the only changes being at the "end of the line®

when moving from one storzge room to one adjacent as they are
filled.

Storage areas will be those rooms that have already been
excavated and are in condition to begin receiving waste
containers with very little further preparation. Those rooms
are described and delineated on Page S8 of the application,
Illustration No. 4. Also, attached is an enlarged sectiion
showing these gsame areas. This initial storage has a volume
of approximately 4 million cubic feet and is expected to be
adequate for 4 to 5 years of storage,

The below ground working arca therefore will also remain
constant for such a period of time.

Rooms and tunnels in the above described storage area

vary somewhat in size but not substantially except for a
variance in height which ranges from about 9 feet to 17 feet.
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Question 16

The identity of our off-site instrument calibration
laboratory is Controls For Environmental Pollution, Inc.,
1925 Rosina Blvd., Santa Fe, NM,

Their qualifications and pro-edures are part of their
Radiocactive Materials License.

They are a recognized authority in the field of
instrument calibration and radiocactive materials sampis
analysis,

Brochu:egs of thiir services are attached,

Our procedures for laboratory instrument calibration are
covered in our Application Page 123 under subheading H
entitled “Calibration of Laboratory Counting Equipment®.

Our qualifications have been previously submitted, and
in addition Rickano will have the following consultants
available,

Floyd W. Wilcox
Paul L. Ziemer

Both Mr, Wilcox and Dr. Zeimer are Certified Health
Physicists.
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OUR EARTH |
AND PESTICIDE POLLUTION

Man, that creature who believes his purpose is to control und
conquer nature, is just now beginning to remember the
obvious —that he is part of nature himself. With this rcalization
we have begun to cxperience the effects of our war upon
nature, for we've dealt direct blows to ourselves. In the pro-
cess of the growth of technology we have not orly sacrificed en-
vironmental quality but have disturbed complex interactions
which normally take place throughout the eco-svstem.

Our use (and misusc) of insecticides and herbicides illustrates
this most clearly. Syuthetic pesticides have universally con-
taminated our environment to the extent that they can be
found in our alr, soil and water (major river systems as well as
ground water), wildlife and in man himself. Some pesticides
persist in our surroundings and residues of the chemicals
linger in soil for years, or gradually move up the food chain
through  biological magnification. Inevitably there are
unwanted active or potential side effects for it is impossible
for such synthetic creations to simultaneously be humane.
sclective, effective and safe. It is this series of events which
has given rise to the need for monitoring, checking, and control
programs to combat the dangers of pesticide pollution.
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ORGANIC CONTAMINATES

CONTROLS FOR ENVIRONMENTAL POLLUTION, INC. (CEP)
conducts extensive research on all aspects of pesticides in t »
environment. Monitoring of soil, air and water provides knowi-

‘dge of the levels and pathways of pesticide contaminations so
raat we can maintain a eafe water and food supply.

The term “pesticide” encompasees all the chemicals within
INSECTICIDES, for the use against harmful insects; HERBI-
CIDES, for weed control; FUNGICIDES, for cowtrol of plant
discase; RODENTICIDES, for killing rats and mice; NEMATO-
CIDES and GERMICIDES. Also included would be plant
growth regulators, attractants and repellants. CEP will then
conduct analysis on these organic compounds to determine the
presence of chlorinated hydrocatbons, organophosphates,
polychlorinated biphenyls, chlorophenoxys, algicides, PCB'S.
etc. in your sample media of soil, water, food or other biologi-
cal specimens.
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PESTICIDE ANALYSIS

CEP's formulation of snulytical procedures Includes a varicty
of checks and balances within the company as well as up-to-
date methods of research and analyeis:

RESIDUE ANALYSIS: It is vitally tmportant to identify
‘persisteat’ compounds such as the chlorinated hydrocarbons
since they are relatively resistant to nature’s recycling system.
Cltimately they will persist in the eavironment until they uc-
cumulate in the tissues of birds, fish, animals and man.
Therefore, CEP’s laboratory is prepared to perform RESIDUE
ANALYSIS of any pesticide or combination of pesticides by
chemical and physical methods as well as by spectrophotom-
etry and gas chromatography. It Is importanat to determinc the
concentrations of pesticide residues below EPA and DA
tolerance levels. We are then able to provide data on safety and
methods for identifving and removing excossive restdues.

PHYSICAL ANALYSIS Involves the isolution without altering
or chemically changing the pesticide.

CHEMICA . ANALYSIS involves alteration of the pesticide for
evaliLation of the concentration of the toxicant in the formula-
tion. These methods include colorimetric analysis, conversion
to inorganic chlorine, evolution of gas, or chemical degredation
to liberate a specific compcund.

INSTRUMENTAL ANALYSIS utilizes colorimetric methods as
well as ultraviolet and infrared absorption and polarographic
techniques. Gas chromatography, recently developed.
formulates analysis of the chlorinated hydrocarbons,
organophosphates, herbicidal compounds, nematecides and
hvdrocarbon solvents. Through this method, analyses of
pesticides are simplified and contaminates more casily
detected.
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QUALITY CONTROLS FOR TOTAL
ASSTRANCE

CEP has developed an extremely comprehensive quality
control program wherein all procedures are documented,
checked and rechecked to insure accuracy. Within the company
there cxisis an interluboratory check sample program to
analyze data as well as provide an ongoing measurement of
stuff performance. In addition to CEP’s intemal monitoring.
rundom medta samples are also sent to state and federal
agenctes for verification,

The extent of water pollution by pesticides is, in reality, the
pollution of our entire environment. We have contaminated our
groundwaters, irrigution waters, river systems, wells and
streams-—and ultimately the waters flow into the final ac-
cumulation stte, the ocean. It becomes a seemingly irrevers-
ible cycle: one that requires public awareness and monitoring.
If it is possible that pesticides are introducing peisons and
cancer-producing agents into our public water supplies, we

must somchow protect curselves from the hazards we created.

The impact of pesticides upon soil is equally alarming for we
can't begin to kmow the extent that insecticides are absorbed
from contaminated soils into plant tissues, and then into our
own bodies. We are In need of environmenta! controls and
concentrated efforts at stabilization, but more importantly, we
are in need of a new awareness of life . . . of OUR LIFE.

*Whatever befalls the earth
betalls the sons of earth.”

Y. 4 l)'



ROUTINE DE TECTION LIMITS 12
ORGANTC COMPOUNDS

Listed helow are the ROUTINE DETECTION LIMITS for
organic compounds in water analyzed by CEP. If other com-
pounds or media analyses are required, plcase contact CEP for

detalls.

Puaramcter myg 1
Aldrin 0.0001
o< BHC 0,001
4 =8HC 0.001
Chlordune 0003
Diazinon L.002
Dieldrin 0.003
Dimethoate U.0001
drin 13,0002
Ethion 0.1
Ethv! Paruthion Ul
Guthion 003
Heptachlor O N
Hcpmch!or Epoxide 0.0001
Lindan 0008
\hlnuuon 4.001
Methoxyehlor 01
Methyl Purathioy 0.008
0P - nnn 0.001
o.p ‘- DDE Q.00
o '=DDT 0.001
PP p'=-DDD 13001
PP’ =-UDT 0.002
p'=DDT 0.001
?’C ) 0001
p 0.1
. ¢'=DDE 0.001
Jerthane 0.1
Phosdrin .01
Sevin .03
Tediou 1.0}
Thimet 0035
Tuxaphenc 0.003
Trithion .ol
23D .1
2, 3.5 TP (Stivex) (Lot
2.3, 5T Q.m
& -BHC 0 003

-

Many more organic compounds can be analyzed ty CEP and
lower sensitivities will be quoted upon request.

- - . ate 2 4 . . -
For turther specitic and/or. technical intormation, picu:
contact CEDP. .
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RADIOCHEMICAL
ANALYSIS AND
YOUR ENVIRONMENT

Controls For Environmental
Pollutson, Ine.
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RADIOCHEMICAL ANALYSIS

To cxist in harmoay with his environment man must leurn not
only how to work with nature but how to direct his technology
along paths least detrimental to the environment. The devel-
opment of nuclcar cnergy und expansion of the nuclear power
progrumn requires knowledge of the routes of entry of radio-
nuclides to the environment. The effect of radioactivity upon
man is determined by the environmental pathways taken by
the relecased nuclides, Thue, monitoring and surveillance
must be conducted tor our protection.

|
A \, all :l e U
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CONTROLS FOR ENVIRONMENTAL POLLUTION, INC.
(CEDP) performs complete rudiological surveys around uruni-
um cxplorution sites, mining and milling sites, fuel clement
manufacturing facilitics, nuclear power reactors, waste dis-
posal sites and other arcas tnvolving users of radionuclear
technology, In reference to your company's specific needs,
CEP will praovide vou with the following {nformation: (a)
cstablishment of preoperationn]l and operutional levels,
(b) cstablishment of the Imspuct of operational levels on the
covironzaent, (¢} records Lo prove compliance with regula-
ttons, (d) information for public relations use.

The purposc of the radiological survey 1s to provide baseline
and operational inforiration on the rac*onuclide levels
arouad vour facility. The tvpe and extent of vour survey
would depend upon the kinds and amounts of radioactive
matcrials that could be relcused into the environment. In the
cvent of a release of radioactive materials, data must be
obtained quickly to determine the extent of possible hazards
to the eavironments so that corrective measures and monitor-
ing can be initiuted immediately. OUR ENTIRE CAPABILI-
TIES ARL AVAILABLE TO YOU ON A MOMENT'S NOT'CE.
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QUALITY CONTROLS
FOR TOTAL ASSURANCE

CEP has established an extremely comprehensive quality
control program because we recognize the importance of ac-
curacy and depeadability. Within the company, CEP's Quality
Control Department, being a separate entity which reports
directly tv company maaagement, provides fatl-safe insur-
ance for you, our clicnt.

Procedures are documented, checked and rechecked to in-
sure accuracy. There exists an interlaboratory cross-check
sample program to analyze data as well as to provide an on-
going measurement of staff performance.

In addition te CEP's internal monitoring, random samples are
also sent to varlous agencies for verification. Each instru.
ment and monitoring device is maintained and calibrated
consistent with regulatory standards.
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EXTERNAL RADIATION
MONITORING

The radiation dosage of vour site can be meusured by CEP
utilizing thermoluminescent dosimeters and high resolution
gumnma scintiilation equipment.

MEASURING RADON - 222

CEP can perform the mcasurement of the shortlived radon
daughters whose activity is then related to the parent gascous
radon concentration. Radon-222 can be measured by several
techniques which CEP will quote upon request.

SAMPLE COLLECTION

CEP will bandie your field collection or train your personnel
in any required program.
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RADIONUCLIDES ANALYZED

ROUTINELY BY CEP

CEP olfers full scale radiochemical anulysis for the deter-
mimaion of varlous nuchides in air, water, milk, vegetation,
scdimeats, slime, soil, fish, animals and other moedia. Muny
morc isotopes can be analvzed by CEP and minimum dcetect-
able concentrations will be quoted on s cquest,

[RTI) \lplld

Ciross Beta

tieoms CGrumsua

et -227

Acrictum-3 1

Bartma-Lanthanum- 140

o osuie 134

Uesinme-137

t obali-60

Todine- 125

Foddine-1:31

Tmertorpric Plutenfuns (Pu-238, Pu-239)
Isotopne Thoetun (The238, Th-230, Th-292
Teotopic Uraatuto (U-234, U235, '.2:138)
[.\'iul~2 l”
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Nickel-63
Phosphorus32
Polonium-210
Potussthumn-34
Prometlihan-147
Ruciometric Uramum
Radium-226
Riudium-224
Rudon-222
Strontium-89
Strontivin-)

Technetium.49)

Thortum-2:40
Totad Uranjum
Tritium
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GAMMA SPECTRAL
ANALYSIS

CEP has computer bascd Gamma Spectrometry systems for
the identification of gam na cmitting nuclides in solids,
liquids and air particulate samples.

Actininm-228
Antintony-122
Antimony-123
Antlmor-. 128
Varium-133
Burhnun-1340
Bervilfum-7
Bisstruth-214
Cadmiun-109
Coriunm-131
Certums-144
Cesium-1384
{"estum-1:36
Coestum- 137
Chromium-51
Cobalt-87
Cobult-58
Cobult-60
Europinm-152
{odine- 181
Lodin. - 1333
Iridium-192
frou-SY

Lumthanum-130

Leud<213
Leudo21 4
Muangunesc-53

Malybdenum-99

Ntobiuin-95
Potuassitme-$()
Radiun, -226
Rhodium-106
Ruthentum- 103
Stltcon-85
Stiver-110m
Sodium-22
Sodtum-24
Stroatium.91)
Techtetinm-499
TelHurium-132
Thulltum-208
Tunguien-187
Yurrtum-88
Zinc-6%
Zirconium-95%
Zirconium-97

For turther spoecific and or technical information. please
cCen
Do ned o

COXTROLS YORR ENVIRONMENTAL PGLLUTION, INC,

contact UEP.

POOR ORIGINAL

U923 Rosni Sireet = 110, BBox 3351
Mexicon 87302

Santa Feo New
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BIOASSAY:
GUARDIANS OF
YOUR PERSONNEL

An {ncrcuse in chronic und degenerative discases Is due in
part to cavironmcental und bechavioral changes that have re-
sulted from Industrinlizatlon and urbanization. Modern en-
vironment is a threat to the very life of man for we are unabile
to adapt quickly canough to the increusing, unpredictable
changes. Modern technology hus brought about new huzards
to workers in all industries.

Among the potential huzards evolving in industry Is increascd
usage of toxic materials. The woxicity of newly discovered
combinutions of chemicals wresents new concerns about
human adaptability. A progri:n should be developed to peri-
odically monitor vour personnel. CEP can help in ull aspects
of this progrum trom design and implementation to analyses
of.toxic or radicuctive materials involved.

CONTROLS FOR ENVIRONMEXNTAL POLLUTION, INC. (CE)
can help protect vour personncl through a complete hioassay
monitoring  program. CEP's bloassuy program  comprisces
analvsis for radioactive and stable toxic celements and. or

compounds in blood, urine, feces, tssue, bone and other bio-
logical materials,
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RADIOACTIVITY

Following yre¢ some nuclides and toxic elements routincly
analyzed by our Biological Science Department for clients in
nuclear and non-nuclear industries in the United States:

Americvium.24]

Callfurntum-252

Cestum-137

Guamina Spectronualysis

Grosa Alpha

Gross Beta Minus K30

Giross Fission Products

tiross Gumma

iodine-131

Isotopic Plutonium (Pu-238, 239, 241)
Isotopic Thortum (Th-228, 230, 232)
[sotopic Urantum (U-234, 285, 238)

Lead-210

Paolonium-210

Radiometric Enriched Usanium
Rudium-226

Stroatium-90

Total Uranium

Tritium

TOXIC

Bervilium

Lead

Mcrcury

Selenium

and many other trace elements

Anulyvses of other rudloactive or toxic materials are available

on request.

CERTIFICATION

Controls for Enviconmental Pollution, Inc. is licensed under
the Citnical Act of 1967 and its Director has been licensed
since the Inception of the Bloassay lcenstuy program.
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)UALITY CONTROLS
FOR TOTAL ASSURANCE

CEP has cstablished an extremely comprchensive quality
conttrol program because we recoganize the importance of ac-
curaey and dependabilty. Within the company, CEP's Quality
Control Department, bemg a separate catity which reports
dircctly 1o company management, provides fail-safe insur-
ance for vou, vur client.

Procedures are documented, checked and rechecked to in-
swure accuracy. There exists an interlaboratory crovss-check
sample program to analyze data as well as to provide an on-
going measurcmoent ol stalt performance.

In addition to CEP's iInternal monftoring, random samples are
also sent to various agencies for verification. Each instru-
ment and monitoring device {s maintained and calibrated
consistent with regulatory standards.

HEALTH CONSCIOUSNESS

For u long timie the American people seemed willing to pay
any price in the name of progress. Our technology hus ¢x-
panded, inctsusing the amount and diversity of industry,
Alung with increased industrial devel pment we have placed
personnel in sttnadons where there could extst exposure to
various toxic matcerials. Now Is the time to become more
tamiliar with the expertise offered by CEP to assist vou ia
vour program.

dotasrtier speac e atd arrechuical idormation pleese o w
M
A B )
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INDUSTRIAL HYGIENE:
GUARDIANS OF
YOUR PERSONNEL

Controls For Exviroumental
Pollution, Inc.
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INDUSTRIAL HYGIENE

The principle reason to control all types of pollution is to pro-
tect human health and the ecological balance of man's life
support systems. Qur industries are vital to the nation's econ-
omy and progress. Yet never is health and life in a more
threatened position than within the industrial society itself.
It is here that our workers are exposed to often dangerous
le.cls of pollutants from breathing various gases and vapors
of toxic materiuls, airbome particulates and other sources of
alr contamination. Thousands of new chemicals being intro-
duced cach year can produce unknown hazards for the worker.

What cach pollutant does to a human depends on the physical
and chemical properties of the pollutant, the leagth, intensity
and method of exposure; and the individual's ability to tolerate
the pollutant (based on already existing health conditions).

We at CONTROLS FOR ENVIRONMENTAL POLLUTION,
INC. (CEP) feel it ts vitally important to promote extensive
safcty procedures within industries, CEP will help determise
your sources of contamination, then app.y control snd moni-
toring methods for maximum contatnment of pollution in the
interest of safety for the worker's health.

1/ .
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MONITORING
CAPABILITIES

CEP is concerned with solving occupaticnal health problems
through & four-step epproach:

RECOGNITTION ~CEP will visit your site to become familiar
with the particular opera:!on of your plant.

EVALUATION <A pocliminary and envir 1mental survey will
be conductzd to :valuate the existing ~avironmental condi-
tonr,

a. The preliminary survey scopcs the extent of rrork
needed and serves ¢ documrent important environmental
features in the plant.

b. The environmentel survey ascopes the workers’
exposure through a sampling program.

INTERPRETATION OF RESULTS = A report will be submitted
interpreting the data as well as indicating the nature and inten-
sity of exposure.

CONTROL TECHNIQUES-Control measures needed for

environmental regulation will be cited {n the report along with
intcrpretation of data.
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SAMPLE COLLECTION

CEP will handls your field collection or train your personnel in
any re program.

GASES AND VAPORS:
In sampling any environment, a strategy will be decided upon
before work is commenced. The amount of work required and
the equipment will be affected by the type of samples taken,
whether they be in a grid pattern throughout the piant, or
whether breathing zone samples are obtained by use of hand-
held or personnel samplers.

PARTICULATE:
Concentrations of particulate in the ambient air are generally
lower than those of gaseous and vaper air pollutants. Sempling
techriques must be used to separat:: the particles from the air
sample. The methods and devices can be clussified according

to the physical principl. or mechan.am of particle separation:
1) sedimentaticn

2) tnertial eeparation

3) electrostatic precipitation
4) thermal precipitation

5) f{iltration

6) miscellaneous methods

QUALITY CONTROLS FOR
TOTAL ASSURANCE

CEP has established an extremely comprehenaive quality con-~
trol program because we recognize the importance of accuracy
and dependability. Within the company, CEF’s Quslity Control
Department, a separate envity which repurts dirictly to
company management, provides fail-safe fusurance for you,
our client.

Procedures are documented, checked and reciecked to tnsure
accuracy. An interlsboratory cross-check sample program to
analyze data fanctions to provide an ongoing measurement of
staff performance.

In additon to CEPe internal monitoring, ‘randcm samples are
sent to various ageacies for vertfication Each {nstrument and
monitoring device is matatair=d and caidbrated consistent with
regulatory etandards.

v e emiy e
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CHEMICAL ANALYSIS

The study.of air poliution often requires & determination of
the composition of air under investigaition. There arc several
difficulties inherent in these anaylses. CEP realizes that con-
centrations of the substances of {nterest in the characteriza-
tion of air pollutants are very low and frequently fluctuate
widely. Because of this, CE? determines concentrations
utilizing analytical procedures tiiat are specific, rapid and
sensitive for low concentrations.

Advances in analytical chemistry now make it pos~ihle to
measure very minute quantities of specific compounds, ions,
or elements. With this high degree of sensitivity, CEP will
sample or train your personnel to take relatively small samples
‘of the air to accurately determine the preseace of the
suspected contaminants. CEP’e eampling team and anal- “ical
group work together cloeely eo that the sampling team is
totally aware of the limitationc of the analytical instrumenta-
tiou and is able to plan the sampling strategy effictectly.
Various methods include; COLORIMETRIC; ION EX-
CHANGE; GRAVIMETRIC; VOLUMETRIC; GAS CHROM-
ATQGRAPHY; INFRARED SPECTROSCOPY; MASS SPEC-
TROSCOPY; ION SELECTIVE ELECTRODE; ATOMIC AB-
SORBTION; SPECTROPHOTOMETRY.

IONIZING RADIATION

CEP will perform a radiation survey of your plant to measure
the exposure rate to your persornel.

et o il
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CALIBRATION OF
AIR SAMPLING
INSTRUMENTS

CEP will perform calibrations of air sampling instruments.

alataad T

In addition, CEP will trein your personnel {n proper operation
and calibration of the instrumentation. We will also explain °-
tue limitations and calibration factors optimum for operation.

CHEMICAL
PARAMETERS

CEP is capable of performing analysis for a widc variety of
contaminants. Following {s a partial Hat:

Alumirum Ozone Quinones

Antimony Peroxides Hydsrocarbons:
Arsenic Stlicon Dioxide Beuzene

Beryllinm Silicates Divinyl Beazene
Boron Sulfur Diaxide Alpha Methy] Styrene
Cadmium Sulfuric Acid Isopropyl Benzene
Calclum _ Bydrogen Sulfide Tolucue

Carbon Monoxide Zinc “~ Aliyt Alcohol
Chlorine Aldehydes: Allyi Chloride
Chromtum Acrolein Propylene dichloride
Cyanides Formaldechyde 8, 4-dichlorontivo-~
Fluorine Amines + benzene

Iron Kctones Nitrobenzene

Lead Phenols Aniline

Magaestum Pruteins Isoplhoroac
Mangancse Orgaaic Sulfur Styrene

Nickel Compounds Ethyl Benzene
Nit-ogen Oxides

Many more elements and comtpounds can bz analyzed by CEFP
and will be quoted upcua request. '

For further specific and/or technical fnformation or other
services available, please contact CEP.

PN
L
et ey
CONTROLS FOR ENVIRONMENTAL FPOLLUTION, INC.
1925 Roeina Street, P.O. Box §851
Santa Fe, New Mexico 87502 (505) 982-9841



OUR EARTH
AND RECLAMATION
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Controls For Envirohmehtal
Pollution, Ine.
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FARTH SCIENCES

We ¢an look back with nostalgia upon our country’s virgin sotl,
once fertile and fresh—untouched by maun. In retrospect, we
see how we've devastated the beauty of the land and tampered
with nature in search of our own technological progress. Our
strip mining has opened up the earth and left it barren and

dying. We've damaged the sofil’'s fertility through pollutants
and negligeuce.

In the face of reality we must promote all the aecessary control
and monitoring devices available to ue to reconstitute the land
we live on. It is a time for soil conservation and reclamation of

mining areas—a time for care and concern to remedy our past
mistakes. ' .

SAMPLE COLLECTION

CEP will haundle your fleld collection or train ,vr;ur personnel in
any required program.

0 34



SOIL INTEGRITY
CAPABILITIES
Controls for Environmeatal Pollution..fnc... wﬂl aseist ta con-

ducting and developing methodologies that will meet your
needs efficiently and economically.

Controls for Enviroumental Pollution, Ioc., will perfarm
analyses of soils and plants to pruvide information on the
chemical and physical properties which will serve as a basis for
diegnosis,treatment and management of’ pounttal problem
aress.

Analysis of your particular reclamation program will he con-

ducted through surveys, essmple gatherings, tuta. intexpreta~
tions and research.

You will receive updated reports, projccuons and consulta-

tions to keep you informed on the progrees of the program. m
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QUALITY CONTROLS
FOR TOTAL ASSURANCE

CEP has established an extremely comprehensive guality con-
trol program because we recognize the importance of accuracy
and dependability. Within the company, CEP's Quality Control
Department, being a separate entity which reports directly to
company management, provides fail-safe insurance for you,
our clieat.

Procedures are documented, checked and rechecked to insure
accuracy. There exists an interlaboratory crose-check sample
program to analyze data as well as to provide an ongaing
measurement of staff performance. Each instrument and
monitoring device is maintained and calibrated consistent with
regulatory standards. :
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SOIL: DETERMINATION
OF PROPERTIES

CEP offers full scale analysis for the determination of physical
and chemical properties of sotl.

Acid Base Poten‘lal Motsture Content of Saturated Paste

Aggregate-Size Distribution Moisture Retention

Aggregation Molybdenum

Alkaline Earth Carbonates Nickel?

Aluminum Nitrate

Barlum Organic Matter

Bicarbonate Particle Density -

Borun Particle Size Distribution

Bulk Denaity Permeability and Hydraulic Can-

Cadmfium ductivity

Calctum pH

Carbonate Porowity

Catiou Bxcbeuge Capacity Pore-Size Distribution

Chloride Potssalum - :

Cobalt Potaselum Adsorption Ratio (PAR)

Conductivity of 1:1 and 1:8 Extracts Potential Acidity -

Copper " Relattonahty of Conducttvity to Salt

Deasity . Content and Ogmndtic Preseure

Electrical Conductivity Salinity Appratsul from thie Blectneal

Estimation of Soluble Salts from Resistance of Sofl Paste
Eleetrical Conductivity Saturation Pexcent:

Exchaungeable Cation Percentages  Seclenfum.

Exchangcabie Catione - Sodiumt

Exchangeable Potassiun Percentage  Sodium Adaorption Ratio (SAR)
Exchangeable Sodium Percentage  Soil Fertility

E change Acidity Soluble Boron
Fluoride Soluble Catione and Anions:
Freezing Point Depression Bicarbonate  Nitrate

- Gypsum Calctum '  Fotmestum
Infiltration Rate Carbonate Silicutes
Inorganic Nitrogen Chloride -~ Sodium
Intrinsic Permeabdlity Magneatumy - Saifate
Iroc Strontium.
LrriZation and Lesching Sulfate

Relationghipe Sulfur

Lead Texture (Percent Clay, Stit. Sand,
Magnestum . Very Pine Send)
Manganese Total Exchangeable Bas:e
Modutus of Rupture Vanadium

w%
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RADIOCEHEMICAL
ANALYSIS

Gross Alpha

C>: J88 Beta

Gamma Spectrometric Analyais
Radium ~-228

Radium - 228

Thoucium =230

Leud =210

Totwal Urantium

Many more elements, nuclides and soil parameters can be
analyzed by CEP and will be quoted upon request.

For further specific and/or tzchnical information, please con-
tact CEP.

! .
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Controls for Caviroomental Pollation, Inc.
1925 K »sina Street, P.O. Box 8351
Sunta Fe “ew Mexico 87502
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WATER:
OUR MOST PRECIOUS

RESOURCE

Controls For Environmental
Pollution, Inc.
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WATER:
OUR MOST PRECIOUS RESOURCE

Of all our natural resources, water is the most abundant, the
most beneficial, the most precious —vet, the most abusced. Al-
though two-thirds of the carth’s surfuce is water, most of it is
unusable because of heavy sca salt and contaminations. In
cver-growing amounts muan-made pollution s cnceroaching
upon our rivers, lakes, harbors, streams, droundwaters and
irrigation watcers.

Ever sinee man has learned to manufucture substances nuture
never invented. our waters have become complex and
‘angerous accumulation sites for technological wastes. Major
sources of pollutants include: pesticides and fertilizer run-offs
from ugriculture; animal wastes from feedlots; sewage dis-
charges from communities and ocean liners; oil spills; acid and
scdiment drainage from mining operations and industrial
wastes. In essence, our waters are continuous flowing
foundaticns for poisons and curcinogenic chemicals which in-
cvitubly cause serions dameasge In man's biologicul fuod chain.

The lmmediate problems in water pollution require unalysis,
monitoring and ncutralization of toxic substances. It is a timc
for us to consult the most practicable technology for control

and purification of our water systems. CONTROLS FOR EN-
VIRONMENTAL POLLUTION (CT ™ is a company dedicated to
complete rescarch and analysis of the environment; instigating

techniques for pollution control and the protection of water
quality.

onam ORIGINAL 488 348



WATER CAPABILITIES

CEP offers a full range of uquatic studies and water quality
tests including chemical, biological, microbiological, toxic,
herbicide, pesticide and nuclecar. Complete capublilities ullow
unalysis of the following watcr sources: PRIVATE AND COM-
MERCIAL, WELLS, MUNICIPAL SYSTEMS, BOTTLED
WATER, STREAMS, RIVERS AND RESERVOIRS, SWIM-
MING POOLS, RAINFALL, SNOWFALL, TANKS, PONDS
AND LAKES, MINE AND MILL TAILINGS, INDUSTRL\L
USE AND SEWAGE SYSTEMS. Analysis of your particular
pollution source will be conducted through surveys, sample
gatherings, tosts, iaterpretations and research. You will
reecive updated reports, projections, maintennnce and con-
sultations to keep vou tnformed.

QUALITY CONTROLS
FOR TOTAL ASSURANCE

CEP has developed un extremely comprehensive quality
control program wherein all procedures are documented.
checked and rechecked to insure accuracy. Within the compuny
there exists an interlaboratory check sample program to
analvze data as well as pmtlde ai ongoing measurement ot
staff petformance. In addition to CEP's internal monttonng,
random media samples are also sent to state and federal
agencies for vertficaution.
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SELF-PRESERVATION

We now know that evervthing that man injects into his eco-
system attimately finds (ts way into the eurth’s water. Our
survival depends upon this entire closed life-system where all
of nature s recycled and reused in continual support of each
individual cn.y.

Theretore, 1t is vital thut we cooperate with nature’s way for it
is the OXLY way to avold sclif-destruction. We must approach
life with a new cavironmental ¢thic—~one that will elevate our
quulity of lifc and preserve and protect our waters, air and
land.

ROUTINE DETECTION LIMITS
FOR WATER SAMPLES

CEP offers full scale anualysts for the determination of
inorganic, organic, microblological, und radiological constit-
ucents in water.

ORGANIC
Chlorisated Hydroearbone w1
Chlordene 0.003
Endetn 0.0002
Heptochlar (0.0001
Heptachloe Epoxtile 0.0001
Lindane VOO0
Moy :hoxvehlor 0.1
Toxaphene 0.005
4
CHLOROCPHENOXYS gl L
3. +0D2 Dichlorophenoxyucetic acid) 0.1
2.3 5-TP Stivex 2. 3. S-Trichlorophenoxvpropionic acid) 001

Cont,
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RADIOCHEMICAL

l\n‘ly'" p“i/ ]
Giross Alphu b
Gireess Beta 3
Crrons Gt Detection Htidl oo cequest)

Gamma Spectrometric Analysis (Detection lmit

for vartous nuclides on request)

Radium-226 0.5
Radinm-22 1
Strontivun-&9 1
Stroutinm-90 0.5
Polonitm-2 10 3
Lead-210 1.5
Thorium-230 - 0.6
Tritium 500
Isatopic Urunium (U-233, 1-288, U-23%) 0.6
Isotupic Thortum (Th-228, Th-230, Th-232) 0.6
Isotoptc Plutonium (Pu-238, Pu-239) 0.6
Costum-137 1.0
lodine-131 0.5
Americium.241 1.0
Total Urunttum a1 1.0
MICROBIOLOGY

Analysis Coloules/ 100 ml
Fowal Coliform -l

Fecul Coliform -}

Fecul Streptococct -l -
INORGANIC

Analysis mg/1
Attty 01
AMlatctdes V.
Alkaltasty “P (us CaCOgHCurboaate as Cul’0Oy) 0.1
Mkalinity Total (ux CaCOg) (Bicurbonate us CuCOg) 0.1
Ak (s CaCO3) Totut = Ak, bt b 01
Muminum, A\l 0.1
Antimony. Sb UX] |
yrsenic, As 00l
Burium. Ba 0.1
Bervllivm, Be 0n.001
Bismuth. Bi 0.0m
Biochemicul Oxyven Demand 1.0
Boron, B 01
Bromide, Br 0.1
Cudmium, Cd 0,001
Caletum. Ca 0.1
Chemical OUsygen Demand 0.1
Chlonde, Cl 0.1
Chlorine, Avuiluble, Cla 0.0 | &6
Chlenne Demand, 3 minutes 01
Chlorine Demand, 60 minutes 01l
Chiorine Demand, 90 minutes 0l
Chiloriae Demand, 120 minutes 01
Chromitum. Cr. Total ) Ot
Chromum 6 » 0 nt
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Cobalt, Cn w.aol

Copper. Cu 1.001
Cyanide, ON 0.1
Fluosriule  F 0.01
Goold, An Ot
[Hardness, EDTA, qus CaCO3) o.1
trou, Fo , 001
Leud, I'b 0.001
Lithfum, Li 10.03
Magnesium, Mg ni
Mungastese, Mn 0.001
Mercury, g 00003
Molybedenum, Mo .00t
Nickel, Ni 0.1
Nitrogen, Amunaontu (us N) 0.01
Nitrogen, Kieldahl (as N) 0.1
Nitrugen, Niteate (as N) i
Nitrogen, Nitrite (as NOso) 0.
O & Lircase 1.0
Oxvten. Dissolved, 1) 0.1
Phenols oo
Plisphate, Ortho (as P) 0.l
Phosphate, Onthous 1X)y) )
'hosphute, Total (us ) 0.1
Phosphate, Total (ux POy) 03
Potassium, K 0.1
Scleniunt, S¢ {R1)]
Siltcu, $i0s (Dissolved) 0.01
Silica. Sttda (Total) 1.0
Stlver. A 1.1}
Sedhan, Nu 001
Solids, Suspended Volutile 1.0
Sollds, Total 1.0
solidds, Total Dissalved 1.0
Solidds, Totu) Suspencded : 1.0
Solids, Total Volatlle 1.0
Specitic Conductancee nmbion; ciu 0.1
Stroutinu. Sr ol
Subfute. SOy 10
Sudlicde, S (1
Sullite, Sy 0w
Sulfur. M (X1
Surlactunes {as 1,AN) 1N}
P, So .00
Titaninm, 1 Q.01
fertal Oreguntc ¢ arbon ¢TOK) fo
furbldity  Jucksoun units ol
Vanadinm, V oyl
line, Zn 0l

For further specific and/or technical information or ather ser-
vices availlable, please contact CEP.

POOR ORIGINAL ==,
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OQUR WORLD
OUR CAPABILITIES
ANDYOU ...

Countrols For Environmental
PTollution. Inec.
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OUR WORLD

The planct we fnhabit is quite possibly an “endangered species.”
Its air. weters and land are our most precious resources and the
very basis of hwman lifc. We respect their importance, acknowledge
their worth: vet consistently, in the name of progress we con-
taminate nature'’s purity. Sametimes unknowingly and sometimes
without regard we have taxed all of nature’s power to contend
with man-made pollution, chemicals and waste,

There is still tme, however . oo wemd our ways and live in harmony
with carth. Because of increasing public awareness and govern-
mental responses with anti-pollution regulations, environraental
monitoring has become a necessity.,

This is where we come in. CONTROLS FOR ENVIRONMENTAL
POLLUTION, INC. (CEP) is a consulting and laboratory service
company providing a total program to locate and monitor possible
sources of pollution. Qur comprehensive program of detection and

study concentrates on yvour individual needs and the control of
vour problems.
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OUR CAPABILITIES

CEP offers a full range of services in drinking water quality,
groundwater monitoring, pesticides, microbiological, ecological,
radiological, personal bioassay, quality assurance wnd consulta-
tions for nuclear and non-nuclear industry. Our analytical pro-
cedurcs are the same as, equal to, or better than those currently
used by the U.S. Public Health Service, Nuclear Regulatory
Agency and the Environmental Protection Agency. We further our
dependability by cross-reference of random samples from varinous
stute and federal agencics.

Quality Assarance: CEP offers consulting services to nuclear
and non-nuclear industrics for the review and recommendation of
chemistry, environmental and health physics operating proce-
dures, training of operations personnel and audit of plant opera-
tions. Within these services, CEP will develop &

(1) quulity assurance instruction program,

(2) quality control program, and

{3) quality assurance surveillance program.
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Radiological: CEI' has developed and performs complere
radiological surveys aromnd Nuclear Power Reactors, [n reference
to vour company’s specific necds, CEP will provide vou with the
tollowing imformation:

(1) Establishiment of pre-operational and operstional levels of
natural surroundings.

{2) Establivhment of the impact of operational radiation levels
on the caviromment.

t3) Will provide your company with a record to prove compliance
with health and safety regulutions,

(3 Will provide yvour company with information for public
rclations use.

Ecological: This progrum would encompass a complete ap-
proach to questions regarding ecological interaction. In this
respect we study the terrestrial population density in relation to
vour plants, trees, grasses, farming acreage uand vertebrate
animal calculations. In this same category, fresh waters and
general terrestrial coology are studied and documented. For ex-
ample, werial photogruphy will show the topogruphic outlay of
forests, rivers, streums and furms in relationship to vour pro-
posed site of fudustry.

Mipiag: Our programs for surveying uranium and other areas
of mining encompuss the correlation of your industrial problems
to their environmental influences. In this swudy we analyze
surface waters. soil, vegetaton, wildlife, airborne particulate and
other media in the environment.
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Groundwater: CEP will establish a monitoring program to
weet the requircmants of federal, state and tocal redulutory
adencics. Onesite and offesite wells of the proposed «ire will be
satnpled to establish o preoperational waler qualiny buseline.,

Organiec Contaminates: \nalysis 1or arguunic compounds can
be petformed on w wide varicty of materials such as water, soil
Sd bological specimens to determine the presence of chlorinated
ndrocarbons, PORS, plospliate insecticisles,  chlorophenasys,
ahtivides and other low and high volatine organic compounds,

Inorganic Contaminates: CLEP can perform a wide vuricty
of analvsis on varions sample media to determine impuritics troan
N o 7 Gaendity 1o zime)

Microbiology: Uompleie sunitation analysis of drinking and
wastewalter ane also performed by CEP under standarnds estab-
lished by the federal government.

Bioassay: CEP ofte-s a bioussay program caovering radivactive
and stable toxic clements and compounds in various biological

matcrials such as bload, urine. feces. tissue, bone, ete. CEP has
a license under the Chinical Laboraterics Improvement et of

1967 (42 U8 C. 268a).
486 5
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Adr Sampling: \ir monitoring is performed to derennine the
convetrations of  radioactivity and/zor trace metals 1o which
industnal workers are exposed  through eavironmentul air or
oxhaust vemilation systems. Onee concentratioas are determined,

. vontrols way be designed 1o maintain safe operational exposure
levels,

Sample Collection: CEP will handle your field collection or
triin vour porsonnel in any required program.

AND YOU ...

In conclusion, we are concerned about vour total environment,
about creating harmony within our world space so that we may
in turn live in harmony with the universe. It is imperative that
we maintain the cooperation of industries as well as each and
cvery individual, 11 we all strive together to solve the problems
of pollutin teday we can avoid tomorrow's complications |

and live and love in the confidence that we are sufe from our-
welves

For turther specific andor technical information. please contact
CEP

POOR ORIGINAL "or—e bt 358
et

CONTROLS FOR LYXVIRONMENTAL POLLUTION, INC.
VS Reesanng Sticet, 10V Bax 5431
T !. New Sosaen RT?‘”;' ‘5“5"‘?\‘2".?“!



Question 17

Controls For Environmentzl Pollution, Inc. will be
the off-site laboratory utilized for environmental

sampling. Brochures for this company are attached to the
answer for Question 16.

All environmental samples (soil, vegetation, and
water) will be analyzed by the above off-site laboratory.

Instrument calibration will alsc be performed by
the same laboratory.

e ]



Question 18

Smears will be taken in the truck off=loading area on
containers as they are unloaded and the floor will be smeared
routinely at the end of each ghift. This would be the area
most likely to be contaminated if any of the incoming
containers were in excess of limits,

Smears of containers are taken by wiping a large area
of each package with an absorbent wiping material and
surveying with a thin window survey meter. The smear area

covered will normally cover several thousand square centi-
meters.

Floor smears will be taken by attaching absorbent wiping
material on a large dry mop head and covering nearly the
entire floor area of the operations building. These smears
are then surveyed with a thin window survey meter.

All other areas outside the off-loading and transfer
areas to the underground storage areas will be surveyed
routinely, using the same wiping techniqies as described
above, as follows:

l. Elevator floors - daily

2. Bottom of shaft - daily

3. Tunnel areas, those being currently used - daily

4, Offices, shops, etc., - weekly



Question 19

You state that if tritium waste is to be accepted,
urinalysis bio-assay procedures need to be -:crformed at

weekly intervals on all individuals who wu.k in restricted
areas of the facility.,

Such a schedule for handling uncontained tritium is
probably very circumspect., However, since the tritium waste
that will be handled at the Lyons Facility will all be
packaged and is used on passenger carrying aircraft as
placards, and various luminous dials by individuals, with no
restrictions or other monitoring, these requirements seem
somewhat more restrictive than is necessary,

Another possible source of tritium is that which may be
contained in liquid scintillation vials,

) In a study lasting one month recently at the University
of California, Berkeley, the following results weze reported:

Average activity of a 55 gallon (209 liter)
drum containing approximately 4,000 scinti-
llation vials was 20 microcuries of tritium,
Each vial contains approximately 10 milli-
liters of counting fluid for a total of
10.57 gallons of counting fluid in the
entire 4,000 vials., Therefore, there is
only 0.5 microcuries per liter of tritium
in a typical 55 gallon drum of waste
containing liquid scintillation vials.

It would seem then, that to receive an amount of tritium

equal to or exceeding 10 microcuries per liter concent~-tion
in individuals is quite remote.

We would then like to suggest that a monthly urinalysis
for tritium be performed on -1l workers in the restricted
area for six (6) months, and if the average concentration of
tritium for any single individual during that 6 months is
less than 10 microcuries per liter, urine samples will then
be taken and analyzed at 6 month intervals.

As further testimony to this schedule of urine sampling,
employees at SouthWest Nuclear Company have never exceeded 10
microcuries per liter concentration in four and one-half
years of handling large quantities of the same types of waste
as will be received at the Lyons Facility. This evidence can

1
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Question 19 Cont‘'qd.

be expanded to all existing low=level burial facilities who
have had comparable results over a period at up to 17 years
of handling similar materials,

\\
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Question 20

EMERGENCY PROCEDURES FOR VENTILATION SYSTEM FAILURE

In the event of a ventilation failure, the mine workers
will be notified and evacuated if it is determined to be a
health hazdrd by the supervisor in charge. Air analysis will
be made to determine oxygen content. All efforts will be
made to locate the problem and corrective action taken as
soon as possible,

1f the oxygen levels fall below 19.5%, all personnel
will be evacuated except those designated by the supervisor
in charge, who will put on supplementai breathing apparatus

such as (See Question 21) or 2quivalent to continue to work
on the ventilation problem,

If the ventilation failure has been caused or compli-
cated by a fire causing a buildup of carbon monoxide or

" other poisonous gases, all mine personnel will don their

individual respirators and evacuate the mine,

No further entry will be permitted until the problem
has been evaluated by management FM, RSO, MSO, and the
Lyons Fire Department.

The fire will first be extinguished, the ventilation
problem corrected and the mine area purged with fresh air
prior to further entry into the mine,

The purge time will depend on the mine exit air. A
decision will be made by the supervisor in charge after
consultation with Rickano higher management (Facility
Manager, FM, Radiation Safety Officer, RSO, and Mine

safety Officer, MSO) and the Lyons Fire Department concerning
re-entry into the mine,

A prolonged ventilation shutdown will require an entry
by the Mine Safety Officer to measure the oxygen content
prior to entry into the mine by the working crew.

These tests will be performed in accordance with the
*Federal Mine Safety and Health Act of 1977, Public Law 91-=17
as amended by Public Law 95-164, Page 40, Section 303 entitle
Ventilation, Subsection (b) All active workings shall be,,..
fact a minute. Tests for air quality will be performed by a
permissible flame safety lamp or other means approved by the
secretary; Page 42, sub-item (e)." ‘\
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Question 21

The types of Anti-C (protective) clothing to be worn is
determined on the bhasias of the potential for personnel
contamination in the area, whether wet or dry, the work to
be performed and the protective capabilities of the various
items of clothing.

The following protective clothing will be on hand for
use when required to be worn by the RSO or DRSO.

1. Surgeon's gloves (or similar thin rubber gloves)
2. Canvas shoe covers

3. Rubber footwear

4. Cloth caps

S. Cloth hoods

6. Face shields

7. Coveralls

8. Laboratory coats

9, Cotton gloves

10, wWaterproof gauntlet gloves

Types of respiratory equipment to be available in cases
of emergency such as an unplanned releagse of radiocactivity
into the air or fire will be of several types, 2f-masks,
full-face respirators, self-contained breathing apparatus
and air purifying respirators. All respirators will be of
the types that are recommended in ANSI 288,2-1969,

Please change the reference on Page 85 covering perscnne
decontamination from 9(e) to 9(f).

1\
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Naestion 22

EMERGENCY FIRE FIGHTING PILAN

Preparing plans before the emergency occurs is probably
the most important phase of fire fighting operations. Plannii
ahead reduces the likelihood of a timid response or a foolhar«
response. The more knowledge personnel on-gite, and off-gite
emergency personnel have about the situation they are facing,
the better they can make appropriate decisions,

The first phase in pre-emergency planning is the process
of collecting information having a bearing on emergency
operations. This information must include a knowledge of the
materials that may be involved and what reactions are to be
expected, Consequently, all company personnel will be traine
to recognize any materials that may be of any concern as beint
a fire hazard or contributing to the situation if a fire were
to start in the vicinity.

One of the most important aspects of the mine starage
concept: is to head off problems at the source. 1In other
words, any materials received above ground should be carefull:

evaluated as to potential for fires before they are moved
underground.

Another important step is to fully inform all generators
who ship to the site that no pyrophorics or materials that
can create hazards will be acceptable,

Therefore, it shall be of the utmoat priority in trainin
and on~going practice that safety in evaluating and handling
radioactive materials may very well preclude the implementati
of fire fighting and other emergency plans.

Although a fire at any point in time cannot be completel:
ruled out, it will be seemly to discuss something about the
containers that will be stored in the Lyons Facility to give
some idea of their integrity.

Containers for shipping rzdicactive materials must
undergo rigorous tests before they are approved, Table I
summarizes the tests for these packages.



Question 22 Cont'd,

Table I. Tests for Packages for Shipment of
Radiocactive Materials.

Tests Type A Type B

Water spray that keeps the package wet

for 30 minutes and after 1) to 2% hours,

a 4-foot free drop onto an unyielding

surface, X X

A l-fcot free drop onto each corner,
(Applies only to wood or fiberboard
packages of 110 pounds gross or less.) X

"

Impact of the hemiapherical end of a

13-pound steel cylinder, lk-inch

diameter, dropped 40 inches onto the

valnerable side of the package. X X

A conmpressive load of either 5 times

the weight of the package or 2 1b./in 2

times the maximum horizontal cross=-

section, whichever is greater, X X

Direct sunlight at ambient temperature
of 130°F, Ambient temperature of
«40°F in still air and shade. X X

Reduced pressure equal tc 0.5
atmospheres, X X

Vibration normally incident to
transportation. X X

A free drop of 30 feet onto a flat
unyielding surface eo as to cause
the most damage. X

A drop of 40 inches onto the end of a
rigidly mounted 6-inch diameter steel
shaft, X

Whole surface thermal exposure at

1475°F for 30 minutes and no* cooled

artificially until at least 3 hours

after the test. X

|
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Question 22 Cont'd.

Water inmersion under 3 feet of
water for 8 hours., (For fissile
materials packaging only.) X

There are two classifications of containers: Type A
and Type B. (The existing authorization for use of non-
specified *“strong tight packaging" for LSA materials would
be deleted in favor of a specific requirement for Type A
packages as will be changed in "Notice of Proposed Rule-
making” by the Materiala Transportation Bureau, DOT,
published in the Federal Register, Volume 44, No. 5 =
Monday, January 8, 1979.) Type A containers are designed
go that normal transportation conditions will not cause
the loss of the radicactive materials nor loss of shielding.
Type B containers must withstand both normal transportation
conditions and accidents with only limited loss of.shielding
and no loss of radiocactive materials.

The importance of pointing out that shipping containers
must pass the test in Table I indicate that the containers
are high in integrity and even though they may contain
combustible materials, they are not apt to catch fire easily
either from within or to be readily ignited if a fire were to
reach them from some other source. All containers are
tightly closed with heavy bolt ring devices or in the case of
Type A or Type B wooden boxes the lids are nailed and sealed.
The use of wooden boxes will be very minimal because of the
new requirements of meeting Type A testing.

With the foregoing information as background, it should
be noted that fires, if any, probably will be those that
could occur in electrical equipment, internal combustion
engines and such type equipment.

All motive equipment in the tunnel area (see list of fir
fighting equipment and locations below) and strategic areasg
will be equipped with fire extinguishers.

Fire Fighting = Training Employees

All employees (except clerical or office workers) will
receive instruction in fire fighting techniques. This

training will include use of fire extinguishers, respiratory

equipment, emergency procedures, and fire fighting when radio
active materials are and are not involved.

Instruction will be from a local fire department or
consultant who has adequate expertise in these m=tters,

i
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Question 22 cont‘'d,

Specific Fire Fighting Procedures

Specific procedures for fighting fires will be written
and submitted to appropriate agencies of the state before
operations are begun at the Lyons Facility. It is very
difficult to write procedures until equipment and electrical
ingtallations have been finalized.

However, the following list of fire fighting equipment
and possible locations will be available and expanded upon

ag required.

Equipment
co2

co2
Fire Hose (Water)
Fire Hose (Water)
co2
co2

co2

Co2
coz

co2

co2

Location

Inspection & Decontaminaticr
Area

Truck Docks
Truck Docks
Operations Building
Operations Building
Hoist House

Elevator Shaft or Head Frame
Housge

Bottom ¢f Elevator Shaft

Mule Barn Office in Mine Tur

Active Storage Cells Where
stacking in taking place
(number required will be
determii.ed by experts)

All Transport Vehicles (Tunr
Tractors & Forklifts, et¢
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Conservatcive Analysis Potential Effect Of:

A. Spill or Release of Radiocactive Material

1. Accident Response

a)

b)

c)

Jab=Site

All work will be stopped and warkers will be
immediately withdrawn from the affected area.
The extent and levels of contamination will be
determined including airborne by the Radiation
Safety Officer or a qualified person(s) of his
staff, The area will be carefully controlled
until a program has been established to decon-
taminate the area and restore it to levels that
mest applicable regulations and licensing
conditions,

On=Site

Only the immediate work should be involved
unless there has been “"tracking" to nearby areas
or possibly widespread "tracking" for some dis-
tances if the spill or release was unnoticed
before work was halted, This then would require
surveys of all possible pathways that lead to and
from the spill areas and cleanup of all affected
areas.

Off=Site

None required unless spill or release occurred
during transportation. This sitvation is covered
hereinafter,

2. Radiation Dose Rates

a)

Job=Site

The maximum worker dose rate would not exceed 10¢
mRem/hr with a spill or releagse of a few milli=-
curies over the spill area. Taking into considerz
ation the low concentrations of the bulk of the
containers going into the repository, the above

e ‘
\ 6



Question 23 Cont‘'d.

3.

b)

c)

On-Site

Dose rates a few feet away from the immediate
spill area will be considerably lower than 100
mRem/hr and well below 2 mRem/hr at the eite

. houndary ™

Off~Site

No measurable change in background levels should
be evident.

Radioactive Material Dispersal Into Air & Water

a)

b)

c)

Job~Site

There will be no significant airborne radicactivi:
in most instances. Grab samples will be taken,
however, and analyzed before cleanup operations
commence .

Waterborne contamination will also be minimal,
but in the event any on-site water is contaminate:
it can be centrolled by curbing, absorbent mater-
ials, or wipes. Any water that doces become
contaminated will be sclidified and disposed of
as radioactive waste.

On~Site

No contamination will leave the underground tunne
area or the operations building.

Off-Site

No contamination will leave the site.

Work Necessary To Recover From Accident

a)

b}

Job-Site

Containment, proper surveys, decontamination, and
disposal of released material by approved methods
with workers equipped with proper anti-C clothing
and equipment.

On-Site

None \ \
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Question 23 Cont‘d.

<)

Off-Site

None

B. Injury to Personnel (As a result of accidents) Which Do

1.

2,

a)

b)

c)

And. Do Not Involve Contamination

Accident Response

Job=Site

There will he an immediate cessation of work and
the injury will receive first consideration. All
injuries can be evaluated relative to the type

of work being done of the.r likelihood of being
contaninated, There are very few instances where
a worker will receive an injury that will be
contaminated, consequently, giving immediate
first aid will entail very little risk to a
worker., Any injury that does not need immediate
attention will be surveyed before €£irst aid.

All injuries will be treated in accordance with
procedures covering injuries in Section M, 9, (f).

Oon=Site

Facility Manager and Radiation Safety Officer
will be in complete charge of any incident
involving injuries.

Off-Site

No effectas off=gite

Radiation Dose Rates

a)

b)

c)

Job-Site

Insignificant levels except in the case of a
spill as per discussion in 23(a).

On~Site
Rone
Qff«Sita

None

|1
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Question 23 Cont‘'d.

3. Radioactive Material Dispersal Into Air & Water
a) Job=-8ite
None
b) On=Site
No airborne. waterborne will only be in
solutions that are used to decontaminate wounds.
Vaory insignificant.
c) off-site
No airborne. 1If injury occurs off-gite, injury
will be handled according to established proced-
ures and all materials returned for proper
handling,
4. Work Necessary to Recover From Accident
a) Job=Site
Decontaminate as per 23(a).
b) On-Site
None
¢) Off=Site
None

**C, Fire Above and Relow Ground

*+D, Dispersal of Material in Air by Fire Above and Below
Ground

*+*E. Dispersal of Material in Water Above and Below Ground
**NOTE: Assuming radicactive material involved, with no
radicactive material involved, normal firefighting
techniques will be used.
1. Accident Response

a) Job=Site

1
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Question 23 Conttd,

b)

c)

Ventilation systems will bes shut down and fire
extinguished by dry material methods when possible
(water will be used only if necessary) by workers
nearest to the fire. Workers will be trained in
fire fighting techniques. Also, local Fire
Departments will be called if deemed necessary,

On-Site

By utilizing modern smoke and fire detectors at
strategic locations, any fire should be contained
in the immediate vicinity of the fire. Most fires
that may occur will probably be iffvolved with
handling equipment. However, it is possible that
an improperly packaged container could alsc catch
fire although they have been transported a
considerable distance hefore being handled at the
site and the chances of a container spontaneously
igniting is relatively remote., All personnel will
be trained and periodic fire drills will be
performed.

Off=Site

1£f a fire cannot be handled by company personnel,
local fire fighting groups will be called. These
groups will also be trained and procedures will
be in effect for a coordinated effort between
company perscnnal and off-site groups.

Radiation Dose Rates

a)

b)

<)

Job-Site

Maximum dose rates at a fire site should never
exceed 109 mRem/hr. This would mean that a
worker with no previous exposure for the calendar
quarter would be able to fight a fire for 12.5

hours before exceeding the quarterly limit of
1.25 Ren,

Oon=Site

Dose rates would not exceed 2 mRem/hr at site
boundary.

off-Site

None
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Question 23 cont'd

3.

4.

Radiocactive Material Dispersal in Air & Water

a)

b)

c)

Job=Site

Potential airborne activity should be less than
3,0 x 1077 uci/ml averaged over 40 hours for a

" six migute flame dispersal of 1000 uci into

1000 m” of air (100% volubility assumed) and
8ix minutes per individual maximum time in
radiocactive air,

The only waterborne would be if water were
used to fight the fire, and this would be
confined to the tunnel or operations building.

On=-Site

Airborne contaminat%on would be considerably
less than 3.0 x 1077 uci/ml averaged over a 40
hour week, No waterborne cutside job-site,

Off-gite

Airborne radicactivity would be considerably
less than 1.0 x 10°10 uci/ml averaged over one
year. No waterborne activity will leave the
site.

Work Necessary t0 Recovery from Accident

a)

b)

c)

Job=Site

Decontaminate the area as required and package
waste. All work will be done under the super=-
vision of the Radiation Safety Officer and all
established procedures will be followed.

On=Site

Surveys to be tzken arcund job-sgite znd extent
of cleanup operations determined as to other
on-gite areas affected. Cleanup as required.

Off-Site

Surveys of air, water, and surface areas will
be accomplished to determine if any radiocactivity
left the job-site or is outside the asite boundary

W
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Question 23 Cont'd.

F. Rupture of Storage Containers Above Ground and Below
Ground

NOTE s

1,

2.

Rupture of sources would be immediately detectable
by portable survey instruments if shielding were
breached. This assumptionr is based upon the use
of shielding needed initially.

Accident Response

a)

b)

c)

Job=Site

Withdraw all workers from the area; notify RSO or
one of hia staff authorized to cover such situate-
ions; survey the area; establish a 5 mRem/hr line;
check dosimeters of any workers involved; check
for contamination; and plan for remedial action.

On=Site

Withdraw any employees who nay be in the vicinity
of the job~site until the area is restored to
normalcy.

Off-Site

No effect.

Radiation Dose Rates

a)

b)

c)

Jobh=Site

Based on 100 curies cobalt-60 equivalent source,
the dose rate would be 229 mRem/hr at 10 feet,

and 57 mRem/hr at 20 feet if total shielding were
lost.

On=Site

Based on 100 curies Cobalt-60 esquivalent source,
the dose rate at 600 ft. would be approximately
2 mRem/hr.

0ff-Site

Dose rates would be less than 2 mRem/hr in all
locations at distances greater than 600 feet
from the operations building if the socurce were
located in the operations building, If the

3
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Question 23 Cont‘'d.

source were in the shaft or tunnel area, there
will be no significant change in levels.

3. Radiocactive Material Dispersal in Air & Water

a)

b)

c)

Job=Site

If the rupture were caused by fire (most source
capsules are doubly encapsulated and double
heliarc welded and will withstand fire and
shock) the airborne and waterborne would be a
potential as described in above sections C, D, &
E.

On-Site

Same as above with reduced levels based on digtan
Off=8itea

No significant levels.

4. Work Hecessary to Recover from Accident

a)

b)

c)

Job-Site

Cessation of all work in the area or any areas
that may be affected. Temporary shielding will
be placed around the source until re-packaging
can be safety effected.

On=Site

None outside the job-site except for support work
of job~site work.

Off-site

None

G. The Elevator Cable Breaking wWhile Transporting Large
Sources of Material Down the Mine Shaft, the Shielding
of the Sources Rupturing (Integrity Breached), and the
Socurce({s) Rupturing for Situations When Individuals
are Involvaed and Not Involved.

NOTE:

The expression “large sources of material” is
strictly relative. Due to a weight limitation
on the elevator of 3,368 pounds, the activity of
any socurce would therefore be limited to th

W
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Question 23 Cont‘d,

1.

shielding that could be afforded by a maximum of

3,368 pounds of lead or other shielding material.
A cask of this size is considered quite small in
nost of the nuclear industry. 1In addition, the

only shielded containers that would be stored in

.the mine would be those that will be making a

"one way trip", in other words, there will be no
transfer of material from a shielded container
to any other form of containment,

Accident Responge

a)

b)

c)

Job-Site

No personnel will be riding down the elevator with
loads of waste. Therefore, personnel involved
will be restricted to those who may be in the work
area at the bottom of the shaft. If there is a
rupture of both the source shield and the encap-
sulated source, the immediate area and the
operations building will be cleared, the ventila=-
tion system will be turned off, and the emergency
response team will move in to survey the accident,
This survey will include radiation and contaminati
levels including both surface and airborne activit
These activities will, of course, follow an initia
check for possible injuries. Injuries will receiv
first consideration in all cases., HNo further work
will be resumed until the accident has been cleare
and the area returned to proper working conditions
The TV camara at the bottom of the shaft will
prove very valuable if such an incident were to
occur,

On-Site

Effects awvay from job-site could be higher levels
of airborne contamination if a source were
ruptured and carried awvay from the job~gsite before
the ventilation systenm were shut down. Air
samples will be taken throughout the area to
determine the extent of posaidle contamination. a
complete work stoppage would be in effect until
conditions are returned to normal and it ig safe
to resume work. '

Off-Site

None likely, including airborne contamination



Question 23 Cent‘'d.

2.

4.

Radiation Dose Rates

a)

b)

c)

Job=-Site
Same as F.
On-Site
Same as F.
off-site

Same as F.

Radiocactive Dispersal Into Air & Water

a)

b)

c)

Job=Site

With the rupture of a ghield and the primary
container, there is a potential for airborne
contamination to concentrations of 10~6¢ uc/ml

(1 me in 1000 M3) at immediate accident site
assuming the worst case of Radium 226. No
workers should bes exposed to airborne contaminat-
ion above permissible levels if evacuation of th
area is immediate as will be required in work
procedures,

Waterborne activity would only be present if
water were used for volatiles.

On=Site

Airborne activity will be confined to the shaft
area. Airborne levels in the operations build . n
should be negligible if the air ventilation syst
is turned off immediately.

Off-Site

None above permissible levels.

Work Necessary to Recover from Accident

a)

Job=Site
Anti-C clothing and respiratory devices will be

usad as teats determine. Shielding (as describe
on Page 92 of the application) will be placed in

i\
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Question 23 Cont'd.

b) .

c)

position to reduce radiation exposure to workers
and the cleanup crew. Repackaging will be
performed before any other work is allowed to
proceed in the vicinity of the job-site.

On-Site

Repairs to cables, etc, may ke started as soon as
it can be done safely. This work will be coord-
inated by the Facility Manager, RSO and MSO.
0ff-gite

Nona.

li. Elevator Cable Breaking (And Simultaneous Failure of the
Elevator Safety Brake) Causing Multiple Container
Rupturo .

ROTEs

Personnel will not ride the elevator with radio-
ective material.

1, Accidaﬁt Responsse

a)

b)

c)

Job Site
Same as G,
On-Site
Same as G.
off=-Site

Same as G.

Radiation Dose Rates

a)

b)

c)

Job=-Site
Same as F.
On-Site
Same as §F.
Off-Site

Same ag F.
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3. Radiocactive Material Dispersal Into Air & Water

a) Job-Site
Same as G, -

b) on-Site
Same as G,

c) 0Off=Site
Same as G,

4. Work Necessary to Recover From Accident
a) Job=Site

Same as G,

b) On=Site
Same as G.
¢c) Off=site

Same as G.

I. Elevator System Malfunction and Becoming Stuck At Some
Level in the Mine Shaft while Transporting Sources
with Relatively High Dose Rates and with Low Dose
Rate Materials When Individuals are (And are not
Tnvolved) With and Without Injury

NOTE: No personnel will ride the elevator with radio-
active material.

1. Accident Response
a) Job-Site

Radiation levels will already be known since it
can be agsumed that the containers have not lost
integrity since there was no accident that -rould
cause rupturing. The course of action in this

case is as described in the application on Page
84, (3).



Question 23 Cont‘d.

b) On-gite
Sanme as above.
c) O0ff-Site
None,
2. Radiation Dose Rates
a) Job=Site
Maximum dose rates of 1,000 mRem/hr at a distance
of 3 feet from the packnges. Lesg than S mRem/hr
at a distance of 50 ft.
b) On-8ite
Same as above,
c) Off-Site
None.
3. Radimactive Material Dispersal Intc Air & Water
a) Job-Site
None,
b) On=Site
None.
¢) Off-Site
None.
4. Work Necessary to Recover From Accident
a) Job=-Site
The RSO and MSO will coordinate plan to lower
repairman accompanied by a Health Fhysics
Technician to the vicinity of the stuck cage and
determine appropriate action to be taken. This

will include the use of shielding to reduce
exposures during repair work.
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Question 23 Cont'd,

b) On-Site
Coordinate support for job-site work.
c) Off-site

None.
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Question 24

In meetings with the local hospital, they have agreed
to treat possibly contaminated injured personnel,

We have performed some research into arrangements made
at soma other locations and to cite one example, Valley
Memorial Hospital in Livermore, California, has an agreement
with the Lawrence Livermore Laboratory of Livermore and
General Electric's Vallecitos Nuclear Center, Pleasanton,
California to treat contaminated injuries in the morgue of
the hospital., Both of the nuclear facilities would furnish
technical and equipment service to assist for such an incide

It is also interesting to note that the room has only
been used once in all the years that the arrangement has bee
in effect, and this involved the removal of a splinter from
a pergsons' hand., There are approximately 6,000 employees at
the Lawrence Livermore Laboratory and 500 at the Vallecitos
Nrclear Zaenter. They also handle many unpackaged radio-
isotopes which would probably increase the chances of
contaminated injuries much more so than a facility such ag
ours which will only be handling containerized materials.
Therefore, we agree that these gervices should be available,
but do not feel that there is a serious problem in respect
to contaminated injuries.

Prior to beginning operations, we would fund a three-st
emergency medical training program,

1. The EMT'z (Emergency Medical Technicians) who man the
local ambulance would be offered the full training progr
that will be established for Rickano employees in order

acquaint them with radicactive subatances and their prop
handling,

2. In addition, at least one Rickano staff person would be
trained as a qualified EMT with additional specialized
training at a metropolitan hospital offering health
physica training.

3. Rickano would provide the funding and cooperate with the
local medical community in bringing in a competent medic
technician, qualified to instruct in the proper procedur
for handling contaminated/injured persons, to provide
instruction for medical and hospital staff in the handli
of contaminated/injured persons.

W\
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Question 24 Cont'd.

NOTE: In addition, the Rickano mine safety officer will

provide a course of instruction to the EMT's assigned
to *he local ambulance service in mine safety and
procedures. This will also be valuable to the EMT's
in case of accident in the nearby American Salt Mine.

in the'unlikely event of an accident resulting in a

contaminated injury the following procedures will be followed:

1.

The Radiation Safety Officer will be responsible for the
evacuation of the injured from the contaminated area,
under the supervision of the staff EMT, after the emergenc
vehicle is called and is responding,

The staff EMT and the Deputy Radiation Safoty Officer wil.
accompany the injured in the emergency vehicle, taking
with them, the necessary instrumentation to do all
necegsary radiation monitoring in the emergency vehicle
and at the hospital., Once at the hospital, the Deputy
Radiation Safety Officer will serve as Radiation Control
Officer until the Emergency Response Team arrives.

The Emergency Response Team will complete containment and
control procedures at the accident site and ther proceed
to the Rice County Hospital where they will survey and
monitor the ambulance or emergency vehicle used, hospital
corridors where the patient was transported, treatment
room and treatment equipment and attending medical person
completing any decontamination necessary at the medical
facility prior to returning to the Rickano site and under
taking decontamination of the contained and controlled ar

1
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Question 25

Obviocusly, the cost of plugging a fracture will depend
on the size and extent of that fracture. In the event of a

fracture from a water zone, the following procedure will be
implemented:

Flexible pipe will be laid down the wall of the shaft
and back to the cavity where the fracture has occurred.
If the flow rate from the fracture is slow enough that
it can be controlled by pumping, we will pump the water
out and geal the fracture with cement. Probable cost
is $30,000.

If the flow rate is too great to contain by pumping,
the entrancee to the cavity will be immediately
closed with salt and reinforced with cement. A hole
will then be drilled from the surface (similar to an
oil well drilling operation) into the cavity. This
will take about 3 days and cost approximately $30,000
according to estimates by Sterling Drilling, Cement
(50/50 Poz A kith saturated salt) will be pumped in,
to £41]1 the cavity. According to estimates by
Haliburton Corp., this procedure would cost $3.02 per
cubic foot of cement plus a $§20,000 pump charge.
Probable cost $75,000.

If the flow rate from the fracture was high enough to
require the sealing of a 30' x 40' cavity, the costs
would be:

Cement for sealing the cavity below ground $1,208

Drilling the he¢le %from surface 30,000
12,000 cubic feet of cement 36,240
Pump charge 20,000

Labor and equipment

50,000

TWAL...........C'...G...........‘...‘...$137'448

As a further testimony to the .mprobability of ever
aving to face this fracture problem is given in the report
oy the committee on Radiocactive Waste Management by the
"National Academy of Sciences - National Research Council",
Washington, DC, November 1970, entitled "Disposal of Solid
Radioactive Wastes in Bedded salt Deposits”, Pg, 4, Item 8,
Fractures.

i\
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Question 26

Regarding your inquiry concernming the word “"assume” in

place of "“assure", we apolcgize for the typoyraphical error.
We certainly meant the word "assure®,

We intend, at least for the present time, to use
“Controls For Environmental Pollutien, Inc.” as contractor
performing environmental monitoring. Any changes from this
firm would be cleared beforehand with the Bureau.
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Question 27

In addition to requirements of Requlations 28~35-229
and 28-35=210, "Notification of Incidents", of the Kansas
Radiation Protection Regulations, we propose the following
notification procedure.

Should any soil, water, or vegetation sample analysis
received from the off-site analytical laboratory exceed
twice the average pre-~operational levels, the Bureau will
be notified within 24 hours of receipt by Rickanoc of the
analysis. Also, another sample will immediately be obtained
and gent to the laboratory for anlysis. This sample will be
handled on an emergency basis and results will be phoned
into Rickano immediately after the analysis has been perform
These results will in turn be immediately called into the
Bureau. Immediate for these purposes will usually mean on
the same day, but no later than the end of the following day

Enclosed are copies of sample results from the initial
pre~operational sampling program.

i\



‘Un® WIER Southwest, imclea.r Co. '
apocess  70666=A Commerce Circle
=t+  Fleasantville, CA 94566

TYENTON  Jim Harvey A"Al"
3CF 4 L 811051 |

[SarrsLes SE 260 10/4/78 . CUST:IMER DRDER NUMBER
)

vOE F ar,a, v 3.8 quuid lmalysis

L

Sample Dats
Identification Collected Analyeis 201[_1_
' C- Tap Waler 9/28/78 Gross Alpha 46
@11:50 am Gross Beta 542
Tritium <5
Camma Spec. (a)
/= Holinger well 9/20/78 Groes Alpha #6416
@9:42 am Gross Beta 542
Tritium <5
! Gamma Spec. (a)

\ *
-
I (a, Gamma spectral analyses were performed and no fission or
corrosion products were detected, only naturally ocecuring
i radionuclides from the uranium (4n+2) series and/or th~rium
’ (4n) series were detected.

i *NOTE: Large counting error snd detection limit due to dissolved solids.
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-UST.WER  Southwest Nuclear Co.
anT=ecs 20666-A Commerce Circle
2 Pleasantville, CA 94566

T lin ey ANALYS
Lot g1308)

———e e e e s een m———

seeklp e 10/4,/78 . R SR R

i e PRET analyuis

Sample Date
der tification Collected Analysis peL/1
M. Salt Creek 3/21/78 Gross Alpha = 6%
@, :40 pm Grose Beta 2
Tritium < 500
Gamma Spec. (a)
South end of 9/19/78 Gross Alpha 542
6' Site or property @9:10 am Gross Beta 742
Tritium < 5
Camma Spec. (a)
Sample Date
Identification Collected Analysis pCi/l
/( - Alierman Well 9/20/78 Gross Alpha* 11411
§10:00 am Gross Beta < 2
Tritium < 500
Camma Spec. (a)
/-  Mne Shaft 9/18/78 Gross Alpha* < 16
a11:00 am Goss Beta < 2
Tritium < 500
Camma Spec. (a)

+ NOTE: large counting error and detection limit due to
dissolved solids

(a) Gamma spectral analyses were performed and no fiasion or
corrosicn products were detected, only naturally occuring
radionuclides from the uranium (4n+2) series and/or thorium
(4n) series were detected.
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us? "IER Southwest Nuclear Co.

noe.c  10666-K Commerce Circle nfmn‘ nl
99" Fleysantville, CA 94566
T .. Jim Harvey
e ot ANALYSIS
—_— _ B } e e amemie & et e e+ e o e
SAVEL. nee.xe  10/L/78 . CU MR CRUE S RUMHES
ynTEr
Sample Date
Identification Collected Analysis pei/l_
J- Bradford well 9/20/18 Gross Alpha 1647
@10:30 am Gross Beta 1542
Tritium < 500
Gamma Spec. {a)
H - sell well 9/22/78 Gross Alpha* < 6
@11:55 am Gress Beta 242
Tritium < 5
Gamma Spec. (a)
Sample Date
Identification Collected Analysis ECiZI
; L- Maix Well 9/25/78 Gross Alpha* < §
L @10:55 am Groas Beta < 2
) Tritium < 500
) Gamma Spec. (a)
C*- - Salt Creek 9/21/78 Gross Alpha L2
©.:30 pm Gross Beta 542
Tritium < 5
Camma Spec. (a)
(a) Gamma spectral analyses were performed and no fission or
corrosion products were detected, only naturally occuring
radionuclides from the uranium (4én+2) series and/or thorium
(4n) series were detected,
. *NOTE: Large counting error and detection limit due to dissolved solids.
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Southwest MNuclear Co.

70666 A Commerce Circle

Fleasantville, CA 94566

REPORT 0

NOTE:

Uranium (4n+2) and/or Thorium (4n) Series

[ a8 all o3 ol |

sin farvey ANALYSI
811107 {
LSRR 10/12'/2& CUSTOIMER ORDEH NUMBER
R Soil Analysis
Sample Date pei/ pCi/
Identification Collected Analysis {wet E
Mine Snaft pump 10/4/78 Gross Alpha 5840.7
outlet. Center @l3:35 pm Cross Beta 1.540.1
of Site on Nerth Tritium 0.2140.12
Side of Shaft Gamma Spec. *
% Moisture«26.8 Cesium-137 0.4040.06
# North end 10/4/78 Gross Alpha 4.040.6
of Site @13:45 Goss Beta 1.340.1
% Moistures32.4 Tritium 0.0340.04
Gamma Spac. *
Cesium-137 0.5440.28
#1 West of Site 10/4/78 Gross Alpha 7.2+0.8
next %o Terry Rd. @2:57 pm Gross Beta 1.9+0.1
% Moistures5.5 Tritium < 0,02
Gamma Spec.
Cesium-137 0.9140.07
Southeast end of 10/4/78 Gross Alpha 5.640.7
Site. Under Santa €13:20 pm Gross Beta 1.3:0.1
Fe Bridge Tritium < 0.01
£ Moisturesl.l Camma Spec.
Cesium-137 0.1440,04
#., East Side of 10/u/78 Gross Alpha 7.0+0.8
Site., East of @l3:26 pm Gross Beta 1.740.1
Shaft & Hoist Tritium < 0,01
House on Fast Gamma Spec. *
Side of M.0.P. Cesium-137 0031’_‘.0005
1 Moisturesl.5
# South of 10/n/78 Gross Alpha 3.240.4
Lyons American Rd. @14:10 pm Gross Beta 1.3+0.1
Bridge Tritium < 0.04
{ Misturesll.6 Gamme Spec. *
Cesium-137 0.2140.05

Camma Spectroscopy also identified Natural Radionuclides from the
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- oeeg Southwast Nuclear Co.

REPORT

PR 70666 A Cormmerce Circle
. Pleasantville, CA 94566
Jim Harvey A“Alvs
811107
AV ES WECE LED 10/12/78 CUSTOMER ORDER MUMBER

1

!

= anapyie Vegetation Analysis
Sample Date pCi/ pCi/
Identification Collected Analysis (wet E d
Mine Shaft pump 10/1/78 Gross Alpha 0.5+0.2
out let, Center of @13:35 pm Gross Beta 3.140.1
“ Slte on North Side Tritium 0.4440.19
of Shaft Gamma Spec. *
% Moistures45,9
i # North end of 10/L/78 Gross Alpha 0.440.1
| £- Site Q@13 :45 Gross Beta 2.7:0.1
% Molsturesl9.l Tritium < 0.05
Gamma Spec.
Cesium-137 0.4140,23
#1 West of Site 10/L/78 Gross Alpha 1.040.3
D~ Next to Terry Rd. @L2:57 pm Gross Beta 2,230.2
4 Moisture=17.7 Tritium 0.0440.06
Gamma Spece.
Cesium-137 0.2340.09
Southeast end of 10/4/78 Gross Alpha 0.640.1
Site. Under Santa Fe @13:20 pm Gross Bata 2.840.1
| ? Bridge Tritium 0.0440.12
% \bisture-Bh 9 Gamma Spec. .
Beryllium-7 1.440.9
#, East Side of 10/4/78 Gross Alpha 1.140.3
Site East of Shaft & @13:26 pm Gross Beta 2.230,1
, Hoist House on Eamst Tritium 0.15+0.13
Side of M.,0.P. Gamma Spec. *
€ Moisturea33.8
# South of Lyons 10/6/78 Gross Alpha 0.640.1
" 4]~ Amerlcan Rd. Bridge  @L4:10 pm Gross Beta 37401
€ Moistures56.4 Tritium < 0.19
Gamma Spec. *
Cesium-137 0.1540.17

¢ NOTE:

Uranium (4n+2) and/or Thorium (4n) Series.

Garma Spectroscoepy elso identified Natural Radionuclides from the
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spe v wgR Southwest Nuclear Co.

e 70666 A Commerce Circle HEPBRI
Pleasantville, CA 94566
cee e Jim Harvey
811107
o Coe 10/12/78 . CURTOMER ORDEI NUMBER

SR Vegetation Analysis

Sample Date poi/ pCi/g
‘. Identification Collected Analysis (wet i (dry)
#! 2nd St. Gross Alpha 3.530.9
(- - Bridge City of Lyons Gross Beta Le230,2
! € Moistures43.3 Tritium 0.0840.15
: Camma Spec. *
! Southend of Site. 10/14,/78 Gross Alpha 643002
Q - Next to Santa Fe 613:07 pm Gross (eta 2.840.1
\ R.R. Tracks #2 Tritiun < 0.01
{ % &bisture-22o6 w STe s
Cesiun-137 0.3740.20

* NOTE: OGamma Spectroscopy also identified Natural Radionuclides from the
Uranium (4n+2) and/or Thorium (4n) Series.
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pompmre MOV 17 1978 mom,l.\:iv%vb

o -0 Bud Summers, Ehvironmenta.f?cxences !
| ]_1/15/78 PAGE 1 OF ] PAGE
crereis for Environmental Poliution, Inc.

. .w ot ~ vy 7



Southwest Ruclear Co.
70666 A Commerce Circle

REPORT

“* NOTE:
* NOTE:

Sample lost in lab accident

N

\

Fleagsantville, CA 94566
o ANACYS
211107
! e e - e
Coreecs L l L SToLH o8Ik s NUMBER
r
L vE T oana, Soil Analysis
Sample Date pCi/ pCL/
Identification Collected Analysis wet d
, " _ 2nd St, Bridge 10/4/78 Gross Alpha 6.,9+0.8
© 77 City of Lyons #7 @13:58 Gross Beta 1.840.1
Tritium bad
Gamma Spec. *
Ceaium-137 0.30+0.04
South end of Site 10/4/78 Gross Alpha 7.110.8
© 4 hext to Santa Fe ©13:07 pm Gross Beta 2.140.1
: V, R.R. Tt'aCKS ﬁ Tﬁ.tium 00021‘0006
4 Moisturesl8,.b Camma Spec. *
Cesium-137 0.6340,06

Camma Spectroscopy also identified Natural Radionuclides from the
Uranium (4n+2) and/or Thorium (4n) Series.

RECEIVED
PR NOV {7 U
bonthouns Yt -

I oormeoig for Ervironmentat Pollution, inc.

N Baw EFY . 10% Dasrine o« Canea £a Naw Mavien R80T

APPAQVED 8

W

A T

s, Ivironmental Sc.ences }
11/15/78 page 1 oF 1 rpace

16D% 034



Southwest Nuclear, Co.

“>3 A S t
:=... . 9066 A Commerce Circle iL
-.  Pleasanton, CA 94511
e da ey ANALYSIS
. 812131
B S T _n/zv;_[yg CUSTOMER ORADF:H MUMBER
Tavaots  Soil Analysis - Collected 11/11/78; @,:30 pm
Sample
Identification Analysis pCi/g (Dry)
G 2nd St. Bridge Gross Alpha 64540.8
Salt Creek Gross Beta 1.740.1
Tritium < 0.1
Gamma Spec.:
Radium-226 2.4340.26
Dead-Zlh 102@009
Blsmth-21/ 1.0740.11
Iead-212 1.5940.06
Actinium.228 144440023
Zircontun-95 0.0240.02
Niobium=95 0,0640.02
K=40 2745427
RECEIVED
JAN 11 1979
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PR npnwsonv—&jm —y
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o
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Bud Summers, Environmental Sciences Mgr.
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Question 28

Effluent monitoring will be accomplished by work-day
operations of beta-gamma radioactive air monitoring system
(Eberline AMS=2 with RAP-1 air pump or equivalent) equipped
with a pancake GM detector with less than 2 mq/cmé window.
Filters will be mechanical such as HV=-70 and charcoal
effluent filters, Air sampling location will be in the air
stream adjacent to the exhaust duct (either at main shaft or
escape shaft).

Alr sampling rate will be at one CFM or greater. Alarm
trip point will be set at 10 times equilibrium background
countrate or 1000 cpm whichever is smaller. Eberline reports
a background equilibrium countrate of 500 cpm in Santa Fe,
New Mexico with a 30 cpm background countrate without the air
pump operating. They also report a countrate increase of
from 200 to 300 cpm each minute of air pump operation at one
CFM in an air concentration of 1078 uci/ml particulate. (See
attached spec sheet).

AMS=2 filters will be routinely exchanged (probably
daily). Used filters will be assayed for gross beta-gamma
activity and for tritium by the Eberline Tritium Probke TP-1l
operated with an Eberline PAC-4G or egquivalent assay system.

(We are also investigating the Whitlock Tritium Meter as per
attached brochure,)

In case of "true® airborne contamination as witnessed by
the recorder record and/or alarm, filters will be immediately
exchanged and air concentrations determined by assay. If the
air activity proves to be transient, the source of activity
will be determined and corrections made if possible, 1If the
air activity appears to be chronic and the concentration
exceeds 1000 times limits of Appendix A, Table II, air
ventilation to the tunnels will be stopped, source of air
activity will be determined and corrections made before
restarting ventilation air pumps. “Grab" air samplers such
as the Eberline RAS~l or equivalent will be uged to determine
local air activity and "tract" sources of air activity,
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MODEL AMS-3

SECTION |
GENERAL

A. PURPQOSE AND DESCRIPTION

The Model AMS .3 15 2 versatile instannent designed tor
the dete.tion and measurement of beta enutung aithorne
particulate manter, It consists of a lead shuelded tilter paper
and detector, and a 1our Jecade count rate meter and re-
corder, An alarm indication 1s gven by 3 red ra.ating bea-
con and 3 bell. Relay contacts are provided fug remate
alarm indication, A sccond detector provides for subtrae.
non of gamma background.

B. SPECIFICATIONS

1. Detcctors: Pancake-type geiger tube, 1-3/4 inch (4.44
¢m) diameter, 1.4.2.0 mg/em? tiick mica window.

2, Shield: Equivalent to J inches (5.1 cm) of lead.

3. Fyter Paper: 47mm diameter. A box of 50 Hollings-
worth & Vose Type LB5211 13 supplied. Other types
are equally suirable,

4. Readout' Combinativn meter and strip~hart recorders.

Chart width 60mm.

. Range: Four decade logarithmic scale; 10 100k CPM.

6. Counting Efficiency: Approusmate efficicncies for
47mm Jdiameter standard plated sources listed below.

$9T¢ - 8% ot 22
$95..00Y . 50% of 2x
7. Ambient Gamma Response: Approximately 200 CPM

L¥ )

Py

9

10,

.

-

3.
14

15.

17

18.

per mR hr of *C0 The subtzaction cucurt van cor
pensate tur ambient gamima under pomial o antitter
L Natugal Background  Response: The nataesl bac
ground s caused by radun and/or thotan dayghte
which vary considerably with Incation and weath
cunditwns. In Santa Fe, New Mexico the cquthibriu
background does not nurmally exceed 500 CPM wa
60 LPM air flow. With air flow off and a clean filt
in place. the hackground is approximately 30 CP!
. Linearity' Within £10% of reading.
Respunse Time: Varies with count rate 1o provi
constant statistical fluctuation.
Alarm Point: Adjustable over full instrument rang
Alarm Indication: Red rotating beacon and bell ol
SPDT relay cuntacts for remote indicaturs. Rel
<ontacts are rated for 3A at 30 VDC or 115 VA
Air Flow Meter: 10-100 liters per minute.
Temperature: The instrument is operational frc
20°F to 120°F (-7°C to 49°C). Sce Figure 1
Recorder and Meter: Simpson strip chart with
internal on-off switch for paper dnve. 2 cm pes o
ot 12 cm per houe selectable chart speed.

. Power: 115/230 VAC £10%, 60 Hz at approximate

0.3A.
. Weight: Approximately 160 pounds (72.6 kg).
Dimensions: Il {nches high x 35-1/2 inches wide
18-1/4 inches deep (28 x 65 x 46.4 cm), Dimensic
gven ¢ maximum overall, including beacon a
handies.

TEMPERATURE RESPONSE

MODEL AMS-3
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.- TRITIUM SU{%FACE CONTAMlNATION
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Transi¢ Cuse embodyng advanced principies of packing
twchnoiogy 1o withstand the rigours of Aiwr Carpo shipment
motar wihick trenapont and ‘on site’ handling,
SENSITIVITY

10 p Ci per em? ot TRITIUM. Surfacs cantaminaion, integrated

over an aree of 100 cm4, can be meusured an a iMmooth, impaervious

Md cpmue working surfece = Maximum permimable levet. (] MPL

m"'“:';"" esquivaient to J.7 disintegrauons/sac/cm®, 222
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OISPLAY SCALER

4 Decadey digital displey with 8 mun high smsily resd numersis.
Lesting zeros ®opresed,

FUNCTION
1.  Numencal dimpisy of counts sccumyimted o the sslectsd

meauremant time, Dimteywd $0r s further 3 wconds sfter the
and of messurgmant time,

2. Omplay of MINUS SIGNS~if xcaler overfiows 87 the meanire-
mant i ¢rroneous, on toss of vacuum and M.V.

3. Flashing disolay of MINUS SIGNS if battaries need nchu;gng.

4. Decimal gointy Amhing when ngtrument switched “ON™
Continucuslty illuminated at end of Experiment.

SWITCN MOQEL 4000

POSITION

1. G\Ip batteries. instrument switched OFF.
2. "ON" 1 mc. count: automatic.
3. "ON" 10 sca count: sutomatic.

SWITOH MOCEL 8000
POSITION

’. Chupn Dettiries. instrument switched OFF.
2. “ON".
PLISH BUTTON

Coumt recall, Display contents of scaisr for & long & button
deprmand and for 3 secs. after reisam. .

REREY/STARY -
Automatic Operstions on IQUSETE aNd reletws Of vacuum lever.

SAFEGUARDS

1. Autometcaily switches off Migh Voitsge on loss of vecuum,

2. Automaticaily switches off Migh Voitage when messuring
chamber sxposed t0 unaccapiabie light level 10r messurement.

- v\"ET‘N "
. N ¥ .‘vl?‘s' .
» - . . £ Tuts }
| Y- -« 4

Charpurs to suit laborataries in workt wide location:

Lonz Cap with smeer teut recess Cat. No, €012

Smears and Record Sheets

SPECIFICATION

POWER SUPPLY
:wm g Nickel Cogmium battariet with 8 duty cycle rating
.

Rachargs ting 24 hours from ¢ fully discharged siste.

GATTERY CHARGER type

Sultzbia for use on 120/240 Volts + 15% — 20% 5080 Mz suppty t
switch msiection. Using this cherger the mitrument can be left ¢
charge indefinitaly without serious risk af damage. Fitted with pi
to suit US.A., Europe or U.K. a1 specitied.

OISPORASLE VACUUM SEAL
Fittad to tha base of the instrumaent befors each are® survwy
disposed of & sctive werte ot the end of the survey,

OIMENSIONS

240 mm Hign 1 138 mm Wide x 126 mm Desp (excluding ¢l
mnf.;h ond vecuumn lever which gxtend 96 mm from the front of o
ChN?.

WRAOHY
3.2 Kilogranmes {7 tbe. spprox.)

SEAVICE
The design rating of the matrument s 100,000 operations p
snnum. Should the nstrumaent il 1o operate it shauld be returm
t0 this otfice in its apecisily detigned trens:t case. Servica during it
Mlmx porxd will be carried out free of charge for labour &
msteriais,

ADOITIONAL FEATURES in Modei 5000,
1. Cat. 4050.
Low level dicriminator with switchad settings of sro, K g.!
and 200 X.a.V. nominal.
2. Cat. 4087,
Additionsl premt experiments! time of 100 asconds.

N
ALL SPECIFICATIONS SUBJECT TO CHANGE WITHOUT
NOTICE

This gublicstion daes not mply any suthority or hownes for
utilisation of arvy petanted festure. P

Hughes Whitlock Lt

Weails Houm. Pixiglieids Eqts
Cradiey Matvern
Worcs WR11 SND Enalarnn

W



Question 29

Regarding procedures for assurance of materials that
have salt dissolving capabilities,

As each shipment of radioactive material is received,
each container will be checked fur radiocactivity and the
phyeical state of the waste material noted.

Containers discovered to contain other than solid
wastes (Liquid) will be rejected and placed to one side and

the shipper/customer contacted to determine disposition of
the material,

No liquids known to have salt dissolving capabilities

or have container corrosive properties will be accepted for
storage,

Veolatile materials will not be accepted for storage.

i\
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guesticn 30

The abandoned Carey Mine at Lvons, Kansas is a well
isolated area. There is some scattered housing directly to
the west of the mine entrance; however, this is limited.

To the east and north is farmland with the closest dwellings
well over a' mile away. The dearth of occupied dwellings in
the north and east of the mine took on added significance
when we found, by checking with the local airport, that the
prevailing wind direction in this area is from south or
southwest to north, norxtheast. If an accident involving an
air release of radiocactivit: were to occur, the prevailing
wind currents would carry the release away frum any of

the populated areas,

The area directly southwest of the mine mouth is owned
by the Rice County Economic Development Corp. It is a 17
acre proposed industrial park. However, the entire 17 acre
tract is vacant at this time. Directly south of the proposed

- gtorage site is another 17 acre tract owned by the Lyons

Chamber of Commerce., This piece of property is very rolling
and is even unsuitable for farming, There are neither roads
nor utilities into the tract and the chance of any develop-
ment occurring is negligible,

The portion of the city lying directly southeast of the
site -- the northern portion ¢of the Grandview addition -- is
undeveloped. For example, there are no homes or businesses
in about a 20 acre area southeast of the proposed Rickano
property immediately across the railroad tracks. In fact,
thig area is also not served kv streets or utilities, Once
again, the possibility of development occurring in this
area at some later date is remote as this area is surrounded
by deteriorating residential property.

There are no occupied dwellings or business places withi:
a 1,000 foot radius of the mine entrance., 1In an area of
1,000 to 1,500 radius of the mine mouth, there are six dwelli:
units, one church and a pallet mill, employing four people...
all directly west of the mine site. 1I1f the radius from the
mine entrance is extended to a 2,000 foot radius, three
additional dwellings are encompassed -= two to the west of th
gsite and one to the southeast,

i\
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Question 31

There are a variety of safequards that can be established
to insure that drilling activities do not breach the integraity
of the mine, Prior to commencing storage in the mine, Rickano
will negotiate leases of the salt strata in perpetuity with
the surface owners, These leases will be duly recorded with
the Registrar of Deeds in Rice County to insure that they will
be included in any title searches undertaken by drillers in
the future, Permission of the salt strata leaseholder will
have to be obtained before that strata can be breached. When
the leases are obtained, the leasehold will include a buffer
zone of unmined area in addition to the area directly over the
cavity. Copies of these leases and an accompanying surface
map with said leases plotted will be forwarded to the Depart-
ment of Health and Environment for their files,

In addition, Rickano will subscribe to the Daily Intents
©of Drill Service (sample attached) and keep a record of all
Intents to Drill titled in sections 13 through 36, inclusive,
in Harrison Township, Rice County, Kansas, and sections 1
through 18, inclusive, in Atlanta Township, Rice County,
Kansas, Rickano will have prior notice and a record of any
drilling plans within approximately three miles of the
existing mine.

If Intent to Drill is filed in an area of the mine that
Rickanc has been unable to lease or within the buffer zone
around the mine, the following action will be taken:

A request for a hearing will be filed with the proper
regulatory agency wich a request for drilling regulations,
If the drilling were to be undertaken over an area of the
mine Rickane had been unable to lease, we would insist that
the driller position his drilling effort so as to pass
through a pillar instead of a cavity. 1In addition, whether
drilling through the pillar or in the buffer zone, we would
request that the conductor string be extended past the water
zone and that the salt strata be air drilled with a secondary
string put in place.

We would also request that any slant drilling taking
place within the area be limited to a 3% deviation and that
deviation shall by-pass the mine by a distance of not less
than 100 feet.

There is legal precedent for prescribing specific
drilling procedures in Rice County as a result of drilliag

\\
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Question 31 Cont'd.

operations undertaken adjacent to and on American Salt
leases,

According to our consulting geologists, current
sophisticated drilling techniques and existing regulatory
bodies can assure that the Rickano storage area would not be
breached by oil and gas exploration or water well drilling.

Question 31 requests Rickano to indicate the land owners
in the mine area. Enclosed are tract ownership reports,
compiled by the Rice County Abstract & Title Company, Inc.,
providing data on those properties comprising the surface
area of approximately 94% of the total mine area. When lease
negotiations are undertaken, this same definitive data will
be accumulated on the small miscellaneous owners that make
up the balance of the surface ownership. At the present
time, we are using tax roll data to determine surface owner-
ship.

Charles Hughes ~ 3.7 acres south of main and east
of AT&SF right c¢f way

Charles Alderman - Remainder of southeast quarter,
Section 3, Atlanta Township except
for 35 acres owned by the City of
Lyons

AT&SF - Lots 1 & 2, Block 1, Grandview addition and
lots 2,3, & 4, Block 11, Grandview addition

Rosa Belote - Lots 3,4, & 5, Block 1, Grandview addition
Eugene Hunter =- Lots 6 & 7, Block 1, Grandview addition

Benjamin Belote - Lots 8 through 15, inclusive, Block 1,
Grandview addition

Ray Vaugh - Lots 16, 17, 18, 19, 20, Block 1, Grandview
addition

Walter Sehl = Lots 21, 22, 23, Block 1, Grandview
addition

Alvin Pross - Lots 5,6,7,8, 3lock 10, Grandview addition

Alfred welch - Lots 13, 14, 15, Block 10, Grandview
addition

\\
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Question 31 Cont'd.

C.D. Wagoner d/b/a Wagoner Nursery - Lots 1 through 16
and Lots 28 through 45, Block 16, Grandview
Extension and Lots 1 through 18 and Lots
23 through 43, Block 19, Grandview EXtension

As to mineral rights, Carey Salt, through its preuessor
owns the salt rights to the entire mine and a substantial
buffer zone surrounding the mined out area, These leases
were executed in 1890 for 90 years.....expiring in 1989,
Rickano's purchase agreement with Carey includes all of these

existing leases; which we will convert to storage leasges in
perpetuity,
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- L R I A I T DO AL G ARPETIVA L o T ]
- Ceem e AN, actbame, AW N et WL M

o2 T e Y oy, ot M e Gl Y, Chaagte, £5. Y s w . JRelfhNe
R T S S Y I T RO PO % { SRR YT L O, Al 2, 40T, i the ol wwing
Y
H Cedl T rem NeV b, oY FNE et AF
‘e Tl te et Niaaun, #YOF A Saetog,
- S deld tlan, oV PLL <dn” FEL

- aae th o naln Yy daen, o¥) O FNL L5207 FEL
CEe el IV e 0 Nelwon, DK FNL 4807 PEL
Vie e Lo A e ST Nuleon, a00° PNL SO0° FEL

JART N Ty

Plraer e[ 8”0 800, Tvie, VO Rax V., '.reat Send, KS, | Stelnert, NW SW oW Sec. 2=
Pae a A plo L e, D, TLDL ASO0NY, S.P, 279, Alt. 2, WMol

(AN Wi

e e v e, I L, Mo Lioa, alchity, FS, TA Claasrock, E°% E. e va

. Soette ot em o N setary, e, TooL J2%0%, S.P. BOY, AL, 2, 3.7ty
ie el Jochariev Sowen, ®e. [, Sedan, €S, [ Casement Farm, (65° PSL 169° rEL VD
-

- - te v=lit fCaner Yallew Orld, o Rogary, U411, T.0, 13%0°, S.P. 50, alz, I,

taers ~eicvg nt 1L Rov 2410, Canev, K8, NEB/G $F76 Sec. 12-148~128 (Chucch Drigd.) Rotarr,
Chae £ T T, S8 300, Alr. 2, un the following wells:

e oadeli bt B0 Theewe, $503° FEL 290D MNL, 841.79
T et L Thee e, A%Y FFL OLONOY FSL, 8-2-79

Al . S, T v v T Indppendence, KS, NE/G6 Sec. 8-328=L2F realter
WM LT seear o 0T el T et Sl ad, ARt L, Mede?9, on the folloving wells:
L T S DR T PTG S IR S0 M {1 B
ced s i v D BEi g, MTT C L 150° MSL
L HHTT A aTI NSL

e bdetl, L Rrizge
crelh, e Arigoa, @ AW 2N NS
R N T L I AT I el R
LR S TS DA | corag SNt Hlenla fdg., Wiehita, KS, C-l Welkal, i SE o
- Seosm T T Twilse antgrs, ML A am, TLD. %MDY, 35.P, <507, Alt. i, $4-3-779
RTE R
(S TS S S N tuce 8., Wichita, X%, Se. 19-335-TE Edce drig.  Antarv,
- T S T ale I0 m otne ‘aliloving weils:
S meeeet L M, cd Ne cE, 3220
- e, e - rg., o Wt Yd, $-7-TYy

\\
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.oy
O e A, oty 10 dex BNLQY, Wichicas, KN, L Shubert, b of S¥ Gev. Ji=lid-lVE
ibresiing VA1) Rotarv, B, T.0, e’ 5.0 153", Alt. &, #el-i9

Zl, >34 COUNTY

Do et v Ratns v Wiiliamaon 1 Go., Inc.. <)% Page Ct., 22U @ Douglus, sichtca,
§ .1 lmnter, € oW SW Sec. 1B~145-9W (Cn. foals) Rocary, 0Ll & vas, T.D, J200', >.P.
MY, it 2, Hede'd

L=t et vl Berell 01 P, Kox 1SB, Wilson, KY, 5 Marie Mattie, S SE NW e, O-
Deee ity amd Sger elg. Sorarv, 0L, T.D, 200, S.P. 2000, Ale. I, 3-3-79

LRI AN AY
Viaco Fxplarition Jo., Ko 3723, Victorla, €S, (H-30, lnc.) Rotary, 91 & ‘as, 3P,
LU NTe, b, on e Tollowlae wells:
PN 1, e ey, My heaney, SE S e, the¥5e AW, T.D. S0}, aat-"2
B, A (el LML Stevens, NE WV Ser. 5-288-100, PO, LS50, A-lelTw

R I RN
. ’ -

pRY T a4
“he ottt rees SEY ., b012% Madn, Marsons, K8, (1<) Jrig.) Ratarv, )i, T.D. . . B,
PRSP Y ¥ BRGER TIE TR PTY B IR TR WY I B

[=)=20,33 1 3, feMitlan, NW SE Nec. V- 11S-21F, 7-3Q0-79

el M A, 3 X qumslev, W ONE Sec, (b IIS-2{E, 8-leT9

AN LLWYTY

LIS v, lae., Mol Ly, £S5, K=d Mulitne, 165" SNL IR3T KWl %W e o
cineten beplirgay Yotarv, O, (.0, &30°, S.P. 70", Alr, !, #=n-'?

RPN

Leidna]

MR AL LA i

- - Al w e M r el reap, i L, 3 Tth Sty Sees BIIN, eentver g
. et amt Gk s e e, a=bnsind 1o NI ) focary, Cas, TL0 et
Ve, tuidetw
e T et Seolrtn., Tte.. kALl e LN, Titan, K, A Rash, met Fl leT

e en e iRelnF ntaner Vallev arlas Rotarv, 0L, TLD. 4w, 0L ST it

0poe o Ty
12e 1320008 ivkory Geced MY Co., 1128 Main, Parsons, XS, | P. Flahartv, 5E SE
‘e, tes'WealLE ¢ 1+ Drig.s Accary, 041, £.0. JOO', S5.P. &7°, Alr. I, '~}1-79

Dembide L, 7T Wymie Well serviciag, lac., Rt. +, Box 47, Chaaute, KS, WS-} Steszasn,
DXt WL U0 SN ND NESS veo. 2-295-208 13 & J Drixg.) Kotsry. Water, T.D. 1100°,
LT T AL Y, %-11-)9

wasi b ¢ as, P Bax In!, Chanute, KS, Rotary, 01l & Gas, $.P, «0', Alt, I, un
the ‘al o Wink aells:
Vomy e b 08 SWD 2 R Greves, 320" FSL 720° FWL NE/G Seac. 29-278-19C tJetev
Miuiipst T.D. 900°, 8-14-79
Ttel 1.l T N ML Lpeve, SR PIL 163" FWL W/ Sec, 8-278-19E fotlevviile
[ T T U TTA B Sl
- . o 2oare, 1,8 FSL LS’ FEL Nd/a Sec. J0-278-19€ (Jerry Pnilitpw
LR PR PR
Vel - th.a%1 wWSW L C. Watts, lOU° ENL 100" WL WE/G Sec. 29-17S-198 (Catfeyville
tetrotg T 1450°, 9-1-T79, Yater supply
aelLli 130 SWE S . Waers, )50° FWL TA0' PSL NZ/& NW/4 Sec. 29-27S-19E (F > F
Drla ¢« T 0, 0T, Aalal9, Hater supply
Toes SlL,IST ZWT T2, Watts, 990° FWL 990' FNL NE/6 NW/& Sec. 29-17$-i9E iferrv
LIS SRR T [ L PR

RV~ - 1T
13-t =", 3% Pyce=Dombaugh Pet. § Marein Explrtn., 502 Unfon Ctr., Wichita, KS, 1

raleminedrune, Vs SE WW Sec. Tens-17W (Pilonesr Drig.) Rotary, M1, T.D. 3530°', S.P.
MY, sl I, el

WSSELL DWNTY

TSelnteli 139 Aylward Jele. Ca., 909 Ixt Nac'l 3ank 81dg., Wichita, KS, A Xrug, SE NW
%W be.. n-leS-le¥ (Unknown) Rotary, Ofl, [.3. 1200', S.F, 730', Ale. i, 8-6-79

T4 dI LT Stekel, 49 £ Ind, Russell, XS, l(dsshdown) Steckel, NE SW Sec. I8-12S-
iew Aa‘'ne » Jdilltamacn) Rweaev, 011 & Zas, T.D. J968°, S.P. nal’, Alr. o, R-3-79
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Augast .. U1 -)- Monday

SIIVENS Angwy

Mobil <1l corp., Sy Sawd, Denver, CO, (Earl F, Wakefir'd, Inc.) Rotarv, <ae, T.D.

3100, Ale. 1, on 12+ - .owing wells:
13-189-20,+68 : vone Unit, © SW/h Sec, 29-)68-378, S.P. 745", 8-17-79
13-199-20,469 1 .. purrows Unit, C SE/t tec. l=333«)84, S.P. 20°, 8-2¢-°9
19-149-20,470 2 Hamilton €1 Farm, C NW/& Sec. 13-)95-38W, S.P. 693", 8-, =79

WILSON SoUNTY
15-23139-20,608 fa-es L. Cheever, Kt. 1, Severy, X8, 1) Keith, 990° SKL 300" Wtl se,
1.-1A5-iSE (Caney “allev Drlg.) Rotary, 0il, 7.D. 1100°, S.P, 2%', Ale. 2, 4-7-~7@

WOODSW COUNTY

15=207<21,529 John 3 David 4. Evans, Ledo, K3, & Merrlvy, 880" FPEL 300® PFSL Sec. 22-
Jis=1eF .Kilbv Drlg.) Socary, uil, T.D, 17%0', S.P. 407, Alr. 2, Belel4

WYANDOTTE COUNTY

19200220 e Alan 2, Hancock, 1011} Leavenworeh Rd,, Kaness Clty, £3, + Hanvwe <, “ale

Wwre XEre Sec. 33-}0S-23E (A.G. filuze Jrig.) Cable Tool, Gas, T.D. 600°, S.P. ™',
Ale, 2, 4-4-79

CORRECTIONS

CAASE COUNTY - Towmanip
1=917=23,118 Cascade 01l Co., 1022 ¥ Majn, £1 Dorado, KS, 1 Msnno Harder, 990’ Ful
A FL ST e Sev. 5-193-5E (Zinn Drig,) Rotarv, ULl & Cas, T.D. 300', §.2. 129',

LN S )

“UMNER COUNTY - Section
130i01-.9.%] Ralns 3 Willlamsnn 01l fo., inc., 415 Page Ct., 220 W Douglas. ~icnita,

€8, 1 Heanty. NE SW NE Sec. 12-325-2W (Co. Touls) Rotsry, Of1 & Cas, T.D. 33J04°, s.P.
SH Mt 2, 1ejlel9

POOR ORIGINAL

16 051



Question 32

We propose to accumulate sufficient funds to accomplish
the above by paying into the 5tate of Kaunsas perpetual care
fund $,25/cu,.ft, payable annually for thos materials placed
in the mine., This would amount to $6,250,000 for the
25,000,000 cu.ft. previously estimated would fill the mine.

Estimated

Waste Rec, aAnnual Accumulated
End Of In Cu.rt. Payment Total
1st Year 200,000 50,000 50,000
2nd Year 200,000 50,000 100,000
3zrd Year 200,000 50,000 150,000
4th Year 200,000 50,000 200,000
5th Year 200,000 50,000 250,000
6th Year 200,000 50,000 300,000
7th Year 200,000 50,000 350,000
8th Year 200,000 50,000 400,000
9th Year 200,000 50,000 450,000
10th Year 200,000 50,000 500,000
20th Year 3,000,000 750,000 1,250,000
30th Year 4,000,000 1,000,000 2,250,000
40th Year 6,000,000 1,500,000 3,750,000
S0th Year 10,000,000 2,500,000 6,250,000




Question 33

Concerning your notation regarding Chromium 151 in our
retrievable storage report, we acknowledge the typographical
error and have changed our copy to now read Thromium 51,
Thank you for noting this typo.

169 053



Question 34

Concerning the atorage of scintillaticn vials, Rickano
has developed a system whereby these vials are processed at
other locations in such a way as to separate the absorbent
material into one drum, the tuolene into another drum, and
the crushed empty vials and caps into a third drum,

The absorbent material and the empty crushed vials and
caps will be stored in the mine, but the tuolene will be
sent elsewhere for processing and/or disposal. Although the
crushed vials and caps may contain some residual amount of
tuolene, it is expected to be quite minimal and not create
a hazardous aromatic hydrocarbon toxicity condition,

We therefeore contend that this storage will be compat-

ible with other long-term storage of the other radioactive
material.

We will therefore ask that the section concerning
storage of vials containing tuolene be omitted or removed
in our report entitled GEOTECHENICAL STUDIES & RADIOACTIVE
WASTE MANAGEMENT PILAN FOR LOW LEVEL RETRIEVABLE STORAGE
FACILITY, LYONS, KANSAS, pp. 65, under subtitle G,

description of wastes to be received and stored; physical
state of wastes.

\
\654 054



Question 35

In the truck decontamination area and loading dock area,
drain and trap systems will be installed such as is used in
the gasoline service stations, The material in these traps
will be sampled and surveyed for contamination on a daily
basis. 1f the liquid is contaminated, it will be solidified
and handled as hazardous waste. Otherwise, we will contract
with a licensed waste oil handler that services the traps at

the local gas stations and car washes to collect and dispose
of the trap material.

168¢ 055



Question 36

Regarding the above ground long term storaye area
wherein we previously asked for a 6 month storage permit for

radicactive waste materials, we would like to submit the
following s

1, We would like to reduce the time to 90 days and
redesignate this as temporary rather than long term
storage area, We feel this should be adequate time
to trans-ship radioactive waste containers not
destined for mine gtorage.

2. VWe have designated an area in the Operations Building
(see attached sketch) as the temporary 90 day storage

area., This area will be approximately 500 sq. £t, in
area.

3., In the unlikely event of dose rate problems, supplemental
shielding will be provided in the form of concrete
blocks or metal sheets.
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Question 37

In addition to the closed circuit TV, a voice
comminications system will be installed, When the phone
service is installed, there will be two telephones in the
mine; one at the bottom of the shaft and one in the coffice
area in the mine., These will be standard telephone equip~
ment providing voice communication with the above ground
facility and access to outside line., The Hutchinson office
assures us that installation of this underground service is
no problem as their service department has installed and

services telephone communications in the Carey Mine in
Hutchinson.

In addition, intercom services will be installed in
the mine, with stationary units at the bottom of the shaft
and the underground offices and mobile units on each mini~
truck and at the storage cavern.

The above to be done just prior to issuance of the
license.

1694 058



Question 38

It is our desire to store the waste containers in as
safe of a configuration as possible and have chosen not to
use pallets for the following reasons:

1. sSisalcraft paper placed on the floor and walls will
provide an effective barrier betwren the containers and
the salt formation although we are convinced that very
little corrosion would result if they did come in contact.

2. Storage considerations hold a2 high priority and we felt
that the pallets would take up considerable space
considering the large amount required that could better
be utilized as storage space for waste containers.

We have cmitted shelving due to added increased costs and
consumption of extra space. We further are of the opinion
that little would be gained since paper containers that may
crush if heavier containers were placed on top are being
phased out as D.0,T. approved containers,

Also, our operational procedures prohibit placing the
fragile containers on the bottom of tiie stack, but require
that they be placed on the top of the stack to prohibit
crushing or damage.

Since the shelving would most likely be constructed of
wood as would also the pallets, we further felt that in the
unlikely event of a mine fire the less exposed combustible
waterial we have the better,

It is our desire to stack the drums in a horizontal
position using the side walls of che cells or pillars as
end barriers, with either the top or bottoms of the drums
facing out.

This type of stacking is more secure and steady. Also,
not all drums are the same height, due to the use of properly
reconditioned drums by many gensrators of radioactive waste
in the industry. This would cause uneven stacking.

In the unlikely event that a waste container ruptured
during stacking and spilled onto the floor or onto other
drums and then on the floor, we felt that cleanup and
decontamination operations wculd be enhanced by already

having the area covered.
\
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Question 39

Concerning the incorporation of an access to the filled
storage cells, we have re-evaluated our procedures and have
decided to treat the whole mine as one large storage cell.
We will stack the containers in such a manner that, for the
most part, they will be available for visual inspection,
This will be accomplished by providing access passageways
between the containers as required for inspection of
monitoring and data collection. (See attached sketch)
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guestion 40

Portable aquipment ueed for tritium monitoring will
consist of the Eberiine PAC=4G with TP-l tritium probe or
equivalent, As we mentioned in cur answer to Question 28,
we are looking at a Whitlock Tritium Meter for these purposes.
A brochure of the Whitlock Tritium Meter is attached to
Question 28. Your comments on this instrument as relates
to the work at the Lyons Facility will be appreciated,

\!
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Question 41

The organization whe will perform the whole body counting
services is Helgeson Nuclear Services, Inc. They are a very
remutable service company and have performed whole Lody
counting service all across the United States, Canada, and
in areas throughout the free nations of the world,

Their brochure is attached.

W\
1684 063
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Since 1966 Helgeson Nuclear Services, Inc.,
has devoted the full and complete force of nts
staff and tacilities to a single discipline: Whole
Body Counting.

At Helgeson, niore than 300 man-years of
research, development, systems production
and management have produced what is today
the finest, tastest, most dependable and most
widely accepted whole body counting service
available throughout the world.

Whole body counting has long been recognized
by all elements ot the nuclear industry-
- including regulatory agencies — as the
prime, practical method for determining minute
levels of internal depositions in plant workers.
These are normally people who work with, in,
and around nuclear instatiations. This method
has been brought to maximum etficiency and
accuracy by Heligeson.

There are sound reasons behind the Helgeson
superiority. The prime factor is a group of
highly-qualified individuals who:

. understand the problems nvoived:

-gre thoroughly tamiliar with the tools
and techniques available to solve the
problems:

have worked diligently to package the
solution in a choice of systems to ac-
commodate the needs of each in-
dividual installation.

- - . .. ~ .

it has become the hal!mark of Helgeson
Nuclear Services, Inc. to consistently ofter the
most current state of tha art instrumentation
and electronic peripherals. Where merited, the
Helgeson System has besn steadily up-graded
to assure continuing ratinement of perfor-
mance.

Demands for whale body counting vary widely
in terms of nuclides measured, frequency and
volume. That is why Helgeson ofters this ser-
vice in a choice of Modes: “Do-it-Yourself™” or
Mobile. You seledt the Mode that best accom-
modates your requiremants.

Halgeson whole body counters accurately
measure — without discomfort or embarrass-
ment to the subject — the TOTAL body burden
of gamma emitters. 1t ais0o approximates the
location within the body where they are
deposited. And it will —in most cases
- glirinate the need for “ingdirect bicassay of
unna or teces.

-~

. et 1R

The P:oneer And Still The Leader
n Automated Personnel Monitoring

L

. .
- - vne e

Whatever Helgeson Mode you select, you ca
be sure that you have spacified the tines!
Every Helgeson System is produced to th
highest standards of qQuality by carefull
salected. technically qualitied personnel.

Depending on the analysis, up to 50 individual
can be counted in a single 8-hour day.

in all Helgeson Systems. fast accurate quas
titive measurement is done with high-qualit'
tow-background crystals. Typical Minimut
Detectable Activities shown here underscot
the sensitivity of the System.

TYPICAL MINIMUM DETECTABLE ACTIVITIES
AADIONUCLIOE MINIMUM MAXIMUM
(Mixsd Fission. OETECTABLE PERMISSIBLE
Activstion and ACTiVITY® BODY/CRGAN
Cerrosion {nCi) SURDEN
Products}
$o1U 2.0 §00L**
$b 128 6.0 200U
Balaed 2.0 €00L
Co 141 14.0 BOOL
Cs 14 20 2000078
Cs 137 20 3oo00Te
Ce St a0 008
Ca 58 .0 29300L
Co 6l 246 100L
Ay 198 2.0 1500L
(RE] 0 7007
1132 3.0 3007
Ir 182 28 1400L
Mn 54 r g} 35001
Hg 203 40 4000K°**
R 106 10.0 600L
Sa?s 44 400aL
Ag tigm 28 1000L
[ ] 20 $200L
Ta 182 20 15000
Te$9m 1.0 20000078
$a 113 20 1500L
2n 6% 4.0 000078
UReds 280 18001
QIRER
RADIONUCLIDES
U (Natural
& Dapiataci Qmg 45L
uas 523 250L
R2226 t0al) 1008°*
Tk {Katural) §ng 0L
n’ - _ta sow
* The “Miumum Dectectable Activity” 8 defined

33 three times the standard deviation »f the
t:ackgfcuﬂc CiviGed by the caudration tactor,
v Aptrenis-  L” = “Lung ‘1’8 ~Tora Boay”
tionsusag 7T = ~Thyroug™ "K” K.cn"
above '‘B” = ‘Bone”

©0® Nalura! S0138sium ngs no “Maxumym Permissibls
BocyOrgan Bursen -

(1



HELGESCN NUCLEAR SERVICES, INC

5587 SUNOL BOULEVARD + PLEASANTON, CALIFORNIA 945¢
(415) 846-3453 + TWX: 910482 6460 + Cable Address: HELGENU

“NEW"

HELGESON NUCLEAR SERVICES, INC.
"QUICKIE COUNTER"

The standup "Quickie Counter” s designed to supplement Yyour
whole body counting program--available for your use 24-hours a
day, 365-days a year. No operator {s necessary. Your people
count themselves in & clean, attractive, oper and dependable
instrument. Purchase, lease, and rental plans include Helgeson
Nuclear Services' well known 24-hour service response, Purchase
prices start as low as §65,000 and include a one Yyear warranty.
The *Quickie Counter® can be delivered to your site within 90
deys of order. <Call for demonstration.

* 2 minutes or less per count with Helgeson Nuclear Services'
software,

* *Go" or "No Go" to your present whole boedy counter.

* Qualitative and semi-quantitative analysis.

* Easy operation with Helgeson Nuclear Services' reliability.

* Contemporary open design minimjzes claustrophobic rsactions.

* Portable.

- Easy Decontamination.

* Interface with your MCA or optionally with Helgeson Nuclear
Services' hardware and exposure recorés programs,

* Hand and foot contamination will not affect results.

. Na moving parts.

* Linear detector’/subject geometry minimizes counting geometry
erTors.

* Band and foot counter option for complete  entry’/exit
Surveys.

November 1, 1979
PLEASANTUN - THE T} LE 2 ONNDPROGRERA N LK






HELGESON NUCLEAR SERVICES, IN

5587 SUNOL BOULEVARD + PLEASANTON. CALIFORNIA 94

{415) 846-3453 s TWX: 910482 6460 ¢« Cable Address: HELGE!
MINI-MOBILE UNIT

e

WAAR ARMRINIAN  reeasaxtoN - rHE CrTY OF PLANYED PROGRESS

A Mobile "Do-It-Yourself Whole Body Counter"*

POTOTETI PP ET N EST SOOI PIT OIS TIP I ﬂ
’ PRATITION : po-= AR CONOITIONER
’
;
: ' 2
g QITTIRTS MK E
4 SARIGE
¢
G— Ol Mﬁ
® b
MOLE_S0DY COUNTLR | ‘
’ - c—
L- :
2
—rn X - . % /o
o .

These unite are available for demonstrations, rent, shlirt/long te
leases.

ASK US ABOUT:

*¢ Free On-gite Demonstrations: Helgeson Nuclear Services,
Inc. believes that you should be able to judge the
pecformance of a whole body counter before commiting
yourself. We will count a representative sample of your

personnel, free, train your personnel on the operation of
the DIYS counter, and provide you with a report of the
resultcs.

** Free On-site Comparison Tests: We can arcange to have a
MinT-Mobile unit at your site for a side-by-side comparison
with your present unit or setvice.

stepdditional WBC Capacity: The Mini-Mobile unit can be

rented for use during peak counting periods such as major
outages.

Rent a Mini-Mobile unit: When your present unit is out of

service, call Belgeson for short term rental of the
Mini-Nobile.

Compare the Reliability of our Systenm. The DIYS units instal:
around the US averaged less than 0.5 days downtime during 1977; 1
on-line availability averaged 364.5 days, 24 hours a day.

* Registered Trade Mark
*+ phone charges, local power not included )
t*2Cyrrent DIYS users charges: §250 set-up fee, current lease ra

for 25 counts/week usage \\
1604 068



A7)

69U

NG

HELGCESON
NUCLEAR SERVICES.INLC.
WoBILE STIENTIFC L ABORATORY
P.EASANTON CALIF.

]

a

_400,

0

SN AaAaang
NI




NS

Recoonlzéd. Worldwide, As The State Of The Art
System For In Vivo Counting

The Helgeson “Do-It-Yourself Whole Body Counting”
concept offers a positive answer to the problems involved
in obtalning accurate and current on-site determination
of Intemal depositions of radicactive materials.

The Helgeson System accommodates the full spectrum
of service requirements, from the most elementary to
the most exotic -- and it delivers results with optimum
cost-eflectiveness.

To span the wide range of demands and still stay within
budgetary parameters. the Helgeson System is available
in a variety of configurations. each of which represents
an expansion of functional performance. Costs. in general.
increase on a progressive, incremental basis,

Starting with the Helgeson BASIC System, various OP-
TIONS are offered that either reinforce the fail-safe factors
of performance: lessen the time required for counting;
or increase the efficiency of the System.

Ovesall. the flexibility provided by the many Helgeson
System Options that are available make it possible to
select the one configuration of the BASIC System/
Penpherals;Add-Ons that fits both your requirements
and your budget.

We present here The Helgeson BASIC System, “Do-it-
Yourself Whole Body Counting * Equipment:

The Helgeson BASIC UNIT

A - Shielding. (Std.: 10cm of lead on five sides of t}
Detector; 5¢m of lead on five sides
the Chamber. Both Detector Shieldit
and Chamber Shielding are encas«
in stainless steel.)

B - Detector (Std.: 20cm, dia. X 10em. thick.. tha
lium activated sedium iodide crystal. [
addition. there is a 2.5¢cm thick. quar
light pipe which is optically coupled t
a 13em, dia.. photomultiplier tube wit
a low-background tube base.)

C - Detector Electronics. High Voltage Power Supp
Pre-Amplifier; ADC and Interface.
D - Minicomputer with Accessones.
E - 8cm X 10cm Display Scope.
F - 22cm X 28¢cm X-Y Recorder.
G - Model 33-ASR Teletype * Terminal.
Plus software for data reduction.

FUNCTION, PERFORMANCE FACTORS:

While The Helgeson BASIC System is offered 2
lowest cost compatible with your cntical perform
requirements. final results are identizal wath 1
achieved with the more expensive Helgeson OPTI(
when — for purposes of companson — the tim
counting an individual remarms fixed at eight minu

\
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All data-output will be delivered as a 2.54cm (1”) wide
punched paper tape; AND as a teletyped copy. Input to
"another computer is via the paper tape or by punched
cards. Total processing time per person is about 22 min-
utes. This is made up of about 2 minutes for subject
identification; 8 minutes of counting; 12 minutes of
data-output. Allowing approximately 8 minutes of each
hour of operation for background reading, the BASIC
System will count about 2 persons per hour.

Timely and critical evaluation of the In Vivo data output
from The Helgeson BASIC System requires that the
reduction computer be equipped with graphic devices,
such as a Tektronix display terminal and hard copy untt;
or a Calcomp or Houston incremental plotter.

Experience has shown that the one element of The Hel-
geson BASIC System that will require the most careful
supervision and maintenance is the Model 33-ASR. As a
protective move, a complete standby Teletype® has
been quoted as a necessaryitem in the “Minimum Spare
Parts” recommendation. below.

RECOMMENDED MINIMUM SPARE PARTS.
HELGESON BASIC SYSTEM

Detector drive motor

Drive motor power supply

High voltage power supply

Signal amplifier

Low voltage power supply
Analog-to-digital converter (ADC)
ADC to-computer interface
Display interface

Teletype Mode! 33-ASR

@ 38 ASR UNIT
REPMLACES 3D ASR UNIT

Helgeson Basic Unit
Plus Option No. 1

Helgeson OPTION #1 offers the user un opportunity to
strengthen the dependability of the BASIC Systemn at a
minimum increase in cost. OPTION #1 provides a Model
35-ASR Teletype® in place of the Model 33-ASR. This
measurably increases the overall reliability of the System.
Output speed remains at 12 minutes. and all other
Function, Performance Factors are the same as with
BASIC SYSTEM.

Recommended Minimum Spare Parts for The Hel
OPTION #1 are the same as for the BASIC S
(including a Model 33-ASR to provide service ¢
rare occasion that the Model 35-ASR is down for
tenance).

Helgeson Basic Unit
Plus Option No. 2

The Helgeson OPTION #2 provides for the addit
a high-speed reader and punch. This accelerates
output from about 12 minutes to about 2.5 minute
the time required to count one person is redus
approximately 12 minutes. Allowing for one backg
count per hour. it is possible to make 4 counts pei
If backgrounds are constant. this rises to 5 per
OPTION #2 imposes the same hardware require
on the user's computer as does the BASIC Systerr
the user's computer has the required peripherals. Of
#2 is the best possible System for the price.

Recommended Minimum Spare Parts for The He!
OPTION #2 is the same as for the BASIC Systen
the addition of a high-speed reader punch.

MAG TAPE ADL
PLACE OF READE!

Y]

==l

Helgeson Basic Unit
Plus Option No. 3

The Helgeson OPTION #3 calls for the use of in.
standard 7- or 9-track magnetic tape equipment i
of the high-speed reader/punch used in OPTIC
for the transfer of count data to the computer. Co
time is approximately the same as with OPTION
12 minutes per person. 4/5 counts per hr. Recomrr
Minimum Spare Parts for The Helgeson OPTIO!
the same as for the BASIC System.

W\




VIDEQSCOPE MIRMINAL
.l HARD COPY MINTER

% c«ouc: OF 1 1DUVE FLOPPY DISK
DUAL DEC TAFE SYSTIM

2 A0 er RLOMY

Helgeson Basic Unit
Plue Option WHo. 4

The Helgeson OPTION #4 represents a major step up
to a more sophisticated level of equipment, where the
judicious selection of available components can result in
overall System performance that is matched very closely
to your needs for capacity and speed.

Of particular significance under OPTION #4 is the wide
range of on-line Mass Storage devices offered,

It is important to recognize that these more advanced
configurations will demand a higher leve! or degree of
competence and ability on the part f operating personnel.

HELGESON OPTION #4 EQUIPMENT
A - Shielding (same as BASIC)
B - Detector (same as BASIC)
C - Detector Electronics (same as BASIC)
D - 32K Minicomputer with Accessories
E - Mass Storage Devices. Choice of:
1. - Three-Drive Floppy Disk with Control.
Capacity, 160,000 bytes per disk.
- Dual DECtape System.
Capacity. 240,000 bytes per tape.
- Two RK 05 Hard Disks with Control.
Capacity, 2.500.000 bytes per disk.
- Two RLO1 Hard Disks with Control.
Capacity. 5.000.000 tytes per disk.
F - Tektronix. Videoscope or similar Terminal.
G - Tektronix, Printronics or similar Hard Copy Unit
H - DEC Operating System
Plus software for data reduction.

The Helgeson OPTION #4 provides additional memory
to the municomputer. As indicated above. selection of
the Mass Storage device provides a range of on-line data
or program storage capacities from 480.000 bytes to
10.000.000 bytes. This results in a completely self-
sufficient system that is independent of the user’s com-
puter. Because OPTION #4 provides display and high-
speed hard copy output, these capabilities need not be
duplicated on the user’'s computer. nor is time lost in the
physical transfer of data from the Whole Body Counter
to the user's computer and the ensuing wait for data to
be processed.

A oW N

Instead, because the unprocessed, raw data may be stored
locally. the Site Health Physicist {or his technician) may
choose his own time to come to the Whow Body Counter
and process the data. Or he may elect to process the
data immediately after counting an individual. If he is
knowledgeable in the field of internal dosimetry, he may
wish to relay to the person who has just been counted
any significant information obtained from the count.

The time required to process the data also vanes with
the Mass Storage device selected. With DECtape. thisis
less than 15 minutes per person: with Floppy Disks. less
than 12 minutes per person: with eitherthe RK 05 orthe
RLO1 Hard Disks. less than 10 minutes per person.

Finally, the entire computer power of the DEC Oper:
ating System is available, full time. When not being used
for Whole Body Counting, it is there — ready to do
other jobs. For example. a “Dose Calculation” Program
is provided which allows the Health Physicist to input
one or more sets of Whole Body Counting results; calculate
half lives, dose commitments. etc. Other possible uses
are limitless.

The amount of Mass Storage, regardless of the device
chosen., is limited only by the number of reels or disks on
hand The cost-per-word of on-line data storage ranges
from “low” to “minimal”.

The Helgeson OPTION #4 provides the same high leve!
of results as The Helgeson BASIC System. at one end of
the spectrum. or The Helgeson OPTION #5, at the top
of the line. Validity remains uncompromised throughout
the full range of OPTIONS. Only the capacity and speed
of the Systems vary as the BASIC System is expanded.

RECOMMENDED MINIMUM SPARE PARTS
HELGESON OPTION #4

Detector dnve motor

Dnve motor power supply

High voltage power supply

Signal amplifier

Low voltage power supply

Analog to-digital converter (ADC)

ADC{o0-computer interface

Tektronix or similar display tube

VIDEQIC O TERMINAL
Cl WRRD COFY PINTER

| l I l l WG IK O3 or 8L O NASD DISKS

WO VIDEOSCOPE TERMINALS
WARD COPY UNIE #1T MULTIPLEXER

JEC OPERATING SYSTEM, UP *C a3
TERMINALS WiTH TIME SHARING
HAFOWARE AND SCFtware

Halgeton Basic Unit
Plus Option No. S,
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The Helgeson OPTION #5 System provides all the ad-
vantages of OPTION #4. plus the ability to do time sharing
with the two supplied terminals. (Although the time sharing
system can accommodate up to 63 terminals. only two
are furnished as part of OPTION #5.) These two terminals
- or the number of terminals best suited to your needs
— would allow Whole Body Counting to be done
simultaneously with other work at the other teminals.
The full-performance features’of the DEC software are
available at every terminal.

HELGESON OPTION #5 EQUIPMENT

A - Shielding {same as BASIC)
B - Detector (same as BASIC) Large shiglded chamber withe@xpandad counting functions. ¢
C - Detector Electronics (same as BASIC) tom built by Helgeson to special orgar {This chamber forms
D - 32K Minicomputer for all data processing basic containment for the Helgeson UCOUNTER™).

8K Minicomputer devoted to data collection HELGESON IN VIVO COUNTING EQUIPMENT
E - Hardware, multiply/divide GIVES YOU A CHOICE .
F - Two RK 05 or RLO1 Hard Disks with Control

That's the whole story behind the high level of acceptanc
now enjoyed worldwide, for the products and services «
Helgeson Nuclear Services. Inc.

G - Two Tektronix. Videoscope or similar Terminals
H - One Tektronix. Printronix or similar Hard Copv
unit with Multiplexer

| - DEC Operating System In addition to the “Do-It-Yourself Whole Body Coun
J - Up to 63 tenminals with Time Sharing Hardware ing” "™ equipment descnbed in this brochure. Helgeso
and Software. offers Mobile Whole Body Counting equipment in mo
. em trailer vans; and also produces equipment designe
RECOMMENDED MINIMUM SPARE PARTS to meet the specialized needs of the industry.
HELGESON OPTION #5 s the same as for
OPTION ~4. Of special note is the Helgeson “UCOUNTER" Syste:

of Whole Body Counting Equipment — a specialize

configuration of shielded chamber/detection arrays th:

T~ provide the lattude necessary for total Whole Boc
- . Counting service under non-standard. on-site condition
- — The "UCOUNTER" counts/ measures uranium, ame!
l cium. plutonium, mixed fission, activation and corrosic

products. Ask for our BULLETIN #EU-7

Whatever your needs in Whole Body Counting, w
invite you to discuss them with us.

. e ad

Helgeson Mobile Whole Body Counting Ut

SHIPPING DATA: The Helgeson BASIC system and all INSTALLATION DATA: The Helgeson BASIC System
options wall be ;hipped 150 days following receipt of order. all options wall be installed wathin 60 days of notificaton t
that the equipment has amved at the nstallation site.
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WHOLE BODY COUNTING

by HELGESON, the pioneer in Commercial Whole Body Counting

HELGESON -.provides the service to
meet your needs.

ESON
5O -YOURSELF

WHOLE BODY
R 'i'] COUNTER"®
1

ON SITE 24 HOURS A DAY
FAST, ACCURATE RESULTS
LOW COST

STATE OF THE ART
TECHNIQUES

ATTRACTIVE

PROVEN IN THE FIELD

Over 60% of alt operating nuclesr power oxu
in the United States uss Heigeson Whols Body

Counting Services.

OTHER SERVICES AVAILABLE OTHER HELGESON PRODUCTS
Underwater Sediment Surveys Low Level Counting

Consulting Chambers or Rooms
Software Development Shadow Shield

Quality Assurance Programs Whole Body Ccunters

Nationwide MOBILE Whoie Body Counting Services

Providing
Services
for Eleven Years to:

Power Getnerating Stations
Fuel Fabricaling Facilities
Fuel Reproceasing Facillties
Uranium Mining Industry
Hospitals

Shipyards

Pharmaceutical Laboratories -
Universities The Heigeson Mobua Unit has the capaddites for complete = vivo
analyses. Wing Surden andiyses: wound Counting. whoie 500y anslyses.

POOR ORIGHAL

M PAKIGCTAM
Helgeson serv :ces-da: € oemma mimmm %Wm
available worldwide... bbb erbebe KARACHE 29 (PAXISTAN)
SATECHCORP-, T
o 20 toss ATE O “" Prnes: AITNS 438004
Reprnted from NUCLEAR NEWS BUYERS GUIDE MID-FEBRUARY 1977 W



Do-It-Yourself Whole

In recognition of the growth and development that has brought certain ele-
ments of tha nuclear industry to current high levels of matunty. Helgeson
offers on-site "Do-It-Yourself” whole body counting for mixed fission, activa-

t10n. COrrosion products. etc
Thus calls for placement of the 'Do-It-Yourseit Whole Body Counter™ ™ in

(
any convenient location at your taciity, ready for use 24 hours a day. 365 ‘
days a year Automated to .he fuilest practical extent. operation of the sys-
tem requires only the ability to follow simple. step-by-step instructions

in vivo data .rom the counter are instantly tfransmitted via a tefemetnc fink (0
Helgeson headquarters Therg they are promptly reviewed and evaluated
under the direction of a Certified Health Physicist. Any result which ex-
ceeds the client's pre-determined action points “ brings an immediate tele-

phone response. All resuits are sent to the chent in a formal report via airmad This “Third
Party Reporung ‘ reinforces the credibihty of every count

The Do-it-Yoursell” counter permits easy comphiance to routine counting schedules at
low ¢cost {talso accommodates counting of new or temporary employees. inspection per-
sonnel and other visitors as required by the vanous regulatory agencies

Having a Helgesan ‘Do-it-Yourselt wWhole Body Cournter '™ at your site all the ime atiows
you to schedule required counting at your convenience. Time away from the job for mos!

employees i1s normally less than the average coffee break

N b=

SERVICES. INC. clear Services. Inc
5587 Suno! Boulevard
Pleasanton, California

i415)848-3453
TWX 910 482 8460

P00R GRIGHAL  [F] =

D313 sent to Preasanton Ca by
compyter-phong ROOK-up
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Finglly there 1s the assurance for all concerned — employees. managemert, Health
Physicists, and regulatory agencies — that accurate /r vivo monitoring 15 avalable any
time. around the clock, backed up by fhe thoroughly srofessional staft of Helgeson Nu-




HELGESON
Mobile Whole Body Countin

Providing Services for Twelve Years to: Responding, at the time. to the 1

s Power Generating Stations of a relatively new and rapidl

sbricating panding nuclear industry, M
: m:m;.gm“ Whole Body Counting was the

¢ Uranium Mining industry service offered by Helgeson for |
¢ Hospitals years.

e Shipyards i

¢ Pharmaceutical Laboratories Today, the Helgeson Mobile Se
¢ Univarsities continues to offer staic of th

measurement of mixed fission, a

tion and corrosion products, as well as measurement of natural, earich
depleted uranium, 241-americium. 239-plutonium, etc.

As in every aspect of its service to the nuclear industry, Helgeson has
sistently made the required investment of time and effort required to

% - . . .
Helgeson Mobile Whole Body Counting the leader in the field of

LN

"E‘i%fch"eguuﬁfm mated monitoring of personnel. We continue to provide the only M
55a7 Suno! Boulevard Whole Body Counting capability for uranium, americium, plutoniun
Pleasantcn. California other low-energy gamma emitters.

(415) 846-3453

Modern trallev vans, equipped with the lstest instrumantiation, to give you on-the-spot results, are avallabis -~
ot any time, anywhere — manned by well-qualified Helgeson staft penomd.‘
)
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HELGESON NUCLEAR SERVICES, IN

5587 SUNOL BOULEVARD +« PLEASANTON. CALIFORNIA 94
(415) 8463453 + TWX: 9104826460 <« Cable Address: HELGE!

ey

PRICING SCHEDULE*

Uranium-235 and Depleted Uranium

Uranium-233 and de pleted uranium are usually measured by a 2(0-minute count. although a ¥)-
minute count may be used. Prices are governed by the annual frequency of counting and by the
number of counts made per placement of the trailer. The following table gives the price sched-
ule for 20-minute counts. ¥)-minute counts are 1.3 times the amounts listed.

NO. OF COUNTS PER ANNUAL COUNTING FREQUENCY
PLACEMENT OF TRAILER 1 2 3 4
1-20 S 66.00 63.00 64.00 63.00
21-30 36,50 35,50 34.50 33.50
51- 100 53.00 32400 3100 3000
101 And Up 4840 7.0 46.00 43.00

Radium-226, and Natura! Thorium

Rudium-226. and natural thorium are measured by a 30-minute count tor longer in some in-
stances). The following table applies to these two radionuclides only.

NUMBER OF COUNTS PER COST PER 40
PLACEMENT OF TRAILER MINUTE COUNT
1-2 $ 9.0
21-3 RO.00
S 100 75.00
101 And Up 70.00
Plutonium-238 and 239

Plutonium-23% and 219 measurements require simultaneous measurement of americium-241
to account for the 17-KeV x-rays from americium-241 interfering with the 17-KeV x-rays from
the plutoniums. The counting time is 2 minimum of 4-minutes over the thigh area for “hack-
ground.” and another 40-minutes over the chest. Chest wall thickness measurements are made
with an echoencephacloscope and 10 to 20 minutes should be allotted per subject. Amencium-
241 measurements are made in the same manner except no evaluation is done of the 17-Keb
region.

Charges are $160.00 per plutonium analysis and $125.00 for an americium-241 analysis. 1f the
subject has had a potential exposure to other radionuclides such as uranium-235, mixed fission,
corrosion or activation products. it will be necessary to count him for those materials also at the
appropriate unit charge.

Wound Counts

Prices for wound counts. counts of specific organs of the body or special samples are based on
the tme it takes to prepare the equipment and the difficulty in processing the information.
Those interested in these services should contact Helgeson Nuclear Services. Ine. for quota-
tions on your particular needs.

*1. All prices given above ure hased on the Consumer Price Index tor March 1973 whtch was
129.5. Actual invoice prices will be multiplied hy the CPl tor the month Jurig «huch the
work was performed und divided by 1215, \ \
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HELGESON NUCLEAR SERVICES, IN

§587 SUNOL BOULEVARD + PLEASANTON. CALIFORNIA 04!
(415) 846-3453 + TWX: 9104826460 ¢« Cable Address: HELGERM

FEATURES OF THE™
DO-IT-YOURSELF WHOLE BODY COUNTER

. The system is normally in a background counting mode when no one is using it A
new background is started every 168 minutes and the previous background is stored
in "upper core,” a storage location used for the last background.

2. When & person wishes to do a whole body count. he types the "Alt Mode " or ‘ESC”
key on the teletype It the current background counting time s less than eight
minutes, that background is aborted and the previous background wilt be used for
the subject.

3. The subject will be asked to type his name. social security or payroll numb 3r, age.
height. weight and sex and will then be instructed to lie down in the count. r and
push the "START" button. He ig also instructed on actions to take at the end (! the
count.

. When the countis completed an audible alarmis given. signifying that the subjectis
to get up and leave the counte;

. On completion of a count. the system dials the telephone connected to it. calling
our computer in Pleasanton, Califormia. The data is transmitted at 120 characters
per second, checked far errors, and upon successful transmission. the system
returns to a background counting mode The data transmitted are:

identification of User

Identification of Subject and hus physical characteristics

Length of count in seconds

255 channels of subject gamma spectral data

96 channels ot gross counting rate (over energy range given above) versus

time (which 1s essentially equivalent to counting rate versus distance)

f. Background counting ime 1n seconds

g. 255 channeis of background gamma spectral data

h. 86 channeals of background gross counting rate versus time.

6. Since a small 241 amencium source 15 physically attached to the outside of the
deteclor, a photopeak of 60 KeV is always present, even in the background. Since
there 18 a smail amount of potassium in the detector system, a K-40 photopeak will
always be present at 1460 KeV. Thus. one always has the ability to determine the
gain and zero intercept of the syster |If the spectrum of the subject contains a
photopeak which masks K-40, such as Co-60. we would use the masking photopeak
for the same energy and gain determination Thus. each analysis. whether it be
subject or background. will contam its own quality control data.

-

»

[4]]

canoom

7 Upon receiving the data in Pleasanton. our techmician analyzes it immediately (f
the findings show thai the subject has ievels of activity which exceed the action
point as defined by the customer. a responsible perscn at the customer s tacility
will be notified by return telephone call. All results, including those which are
greater than the action point. will be reportea in a formal report at intervals which
are also specttied by the customer

PLEASANMION  THE CITY OF PUANNT D PROGRESS \ \



6.

10.

Since the equipment is always l0cated atthe customer's site and is available for use
385 da/s per year, the User will be able to do special counting which has not
previously been possible with the mobile system. For example. all new employees,
all tern-inating employees, and those pergons who may have been involved in an
unusua: circumstance may be counted at the discretion of wne site heaith physicist.

The “Do-it-Yourself Whole Body Counter”* employs a scanning geometry; thus the
calibration errorg are small (15 - 20% at most), as conirasted with, ‘or example, the
chair countar which can have errors of as high as 240%,. depending upon the

geometry of the source and detector. The scanning geometry also allows semi-
qualitative localization of the major depositions of radioactivity. External contami-
nation can fregquently be determined, which is not possibie with a chair counter.
Lastly. the scanning geometry allows counting of the who/e body and thus is truly a
"whole body counter,” as contrasted with a chair counter. This point is important
because cf its legal implications.

By using a Helgeson Nuclear Services "Do-t-Yourself Whole Body Counter.”* you
also obtain the full maintenance. backup, and record-keeping services of our com-
pany. For example. every piece of calibration data. as well as every piece of subject
counting and background data, are microfilmed. After being checked for quality,
the rolts of microlilm are reproduced: one copy stays at our office. while the other
copy ig stored in a bank vault 10 miles away. Additionally, we have a full scale
Quality Agsurance program which has been raviewed by many of our customers.

1\
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In recognition of the growth and development
that has brought certain elements of the
nuclear industry to cunent high levels of
maturity, Heigeson ofters on-site “Do-it-
Yourself” whole body counting for mixed fis-
gion, activation, corrosion products, ete.

This Mode calls for placement of the Do-it-
Yourself Whole Body Counter”™ in any con-
venient location at your facility, ready tor use
24 hours a day, 365 days a year. Automated to
the fullest practical extent, operation of the
system roquires only the ability o foliow sim-
ple. step-by-step instructions.

In vivo data from the counter are instantly
transmitted via a telemetlric link to Melgeson
headquarters. There they are promptly re-
viowed and evaluated under the direction of a
Certified Health Physicist. Any resuit which ex-
ceeds the client's pre-determinad "action
points” brings an immediate telephona re-
sponse. All results are sent to tha clientin a for-
mal report via airmail. This *Third Party Report-
ing" reintorces the credibility of every count.

The “Do-1t-Yourseif' counter permits easy com-
pliance to routine counting schedules at low
cost. it also accommodates counting of new or
temporary employees, inspection personnel
ang other visitors as required by the varicus
regulatory agencies.

Having a Helgeson “Do-it-Yourself Whole Body
Counter' ™ at your site all the time allows you
to schedule required counting at your conven-
ience. Time away from the job for most
employees is normally iess than the average
coffee break.

Finally, there i8 the assurance lor all con-
cerned — empioyees, management, Mealth
Physicists. and reguiatory agencies — that ac-
curate in vivo monitoring is available anytime,
around the clock, backed up by tha thorcughly
professional staft of Melgeson Nuclear Ser
vices, Inc.

POOR ORIGINAL

Responding, at the time, to the needs of a
ralatively new and rapidly expanding nuclear in-
dustry. Mobile Whote Body Counting was the
only service offered by Melgeson for many
years.

Today, the Helgeson Mobile Service continyes
to otfer state of the art measurement of mixed
fission, activation and corrosion groducts, as
well ag measurement of natural, enriched or
depleted uyranium, 241-americium, 235-plutc-
nium, etc.

As in every aspect of its service to the nuclear
industry, Helgeson has cor.- .lently made the
required investment of time and effort required
1o keep Helgeson Mobile Whote Body Counting
the leader in the fisld of automated monitonng
of personnel. We continue to provida the only
Mobite Whole Body Counting capability lor
uranium. amencium, plutonium and other low-
onergy gamma emitters.

Modern trasier vans,
equipped withthela-
tes' \nstrumentation.
are available-at any
time. anywhere —
manned by well-qua-
R litied Heigeson statt
[ personnel,

The Helgeson Mobile Counter for low-energy counting.

PHONE a°%.746-345)

GEO. LEWIS HELGESON
PRESIDENT

CIHHEe0 Mgaert SRy

. : SoS L. e T
rewew 4 % .o

A5R7 SUNCW BLND o OLEASANTON JALF "HNIA W -no

i

k,



HELGESON
NUCLEAR SERVICES, INC.

DATA PROCESSING 8Y HELBESON

Vital to any successiyl program of whols body
counting is & practical, efficient method of pro-
cessirg the dats acquired by the counter.

in all Melgeson counting ~ either Mode One or
Mode Two —~ primary stigntion is given to any
data c:mng for immediate action. All data
raceives rigic and thorough saries of
anatyses. Thm data sre processed In full com-
pllance with the requirements of all regulatory
sgencles and industry standards.

RECOAD KEEPING

Dupiicate microfiim records of all In vivo
measurements, as well a9 alt callbration and
quality control dats ganersied by Helgeson, are
prepared and stored in accordance with ANS!
N45.2.9 and other applicable Standards. Full
detailed information on the requirements of
these Standards is avallable from any of the
nuclear regulatory bodies; or — on raquest.
= from He!geson Nuclear Services, Inc.

An Invitation ~

We will welcome an opportunity 10 outling for
you the many ways in which Helgeson Nuclear
Services, Inc., not only meets but exceeds the
specific procedures required by regulatory
sgencies. We provide you with the control,
safaty maintenance and reassurance that onty
fast, accurate and dependab’s whole body
counting can dsliver. We invite you to call
us — collact — for a discussion of your
speacific needs.

Underwater Sediment Surveys
Consulting Assignments
Software Development
Quality Assurance Programs

Low Leve! Counting
Chambers or Rooms
Shadow Shield
Whole Body Counters

NS

HELGESON NUCLEAR SERVICES

$587 Sunol Bivd.7 Pleasanton.C

(415) 848-3451 Cable: HELG!
TWX: $10-482.8480

N JAPAN N FAK

JAPAN TECH SEAVICEL CORPORAVION PAXLAND CORPOA

ONKURA BUILDING . 14- 10 SHISA CENTAAL COMME !

CAIMON MINATO-XU TOKYO Y08 P EC n SOCIEYY

JAPAN KARACK! 2§ Pax:
Calrle: “JATEICHCONAP ~ Yohye Phonver 437118

Tetsx. 2423090 JATECHK 3 Cobis PAXLAND X
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$.Q FL . JEN Al MANSION

NO. 37 EN AL RD SEC 4

£ O BOX 1396 TAIPE! TAINAN
Phanes. 721 1117 T



Question 42

The radiation workers will wear protective clocthing

as required by the RSO or the DRSO. See answer to Question
21,

The company will supply coveralls and gloves to all
pereonnel as necessary. However protactive clothing does
not necessarily mean anti=-"C" clothing since handling of
waste containers that are uncontaminated on the outside
surface do not require anti-"c*,

\\
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Question 43

Concerning evaluation and approval of mine safety by
the Mine Safety and Health Administration (MSHA)., We have
discussed this question with Mr, James R. McGee, Supervisory
Mine Inspector of the Topeka MSHA office, and he informed us
that unless we are actually mining and bringing salt to the
sarface, OSHA would have jurisdiction, not MSHA. However,
he would be happy to inspect the facility and give us a
complimentary inspection report.
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