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AP-3. 7

PROCESS CONTROL PROGRAM

1.0 PURPOSE

The Process Control Program (PCP) formally establishes the
procedures, process parameters, sampling methods, administrative and
technical controls on radioactive waste systems which provide
assurance that Niagara Mohawk is in compliance with 10CFR Parts 20,
61 and 71, 49CFR, Department of Transportation, state and burial site
regulation requirements.

2.0 SCOPE

During development of 10CFR Part 61, the NRC staff determined that
compliance with the radioactive waste form requirements of Par t 61
and the certification requirements of 10CFR20.311 could be achieved
by the development and use of a process control program as an
attendant part of the licensees'adiological Effluent Technical
Specifications (RETS). This approach was determined to be acceptable
by the responsible state regulatory agencies that license the current
disposal sites.

The Process Control Program at the Nine Mile Point Unit 1 Nuclear
Station shall:

1) Establish process parameters withi'n which radioactive waste
processing systems must be operated to obtain complete
solidification or dewatering;

2) Assure proper waste form properties are achieved;
3) Assure radioactive waste processing systems are operated within

established process parameters;
4) Assure that the radwaste operators are trained and qualified in

the operation of the radioactive waste processing equipment;
5) Assure that the Chemistry technicians are trained and qualified

in the sampling and analysis of wet radioactive waste; and
6) Assure that the Radiation Protection technicians are trained and

qualified in radiological controls monitoring of radioactive
waste shipments.

3.0 REFERENCES

A. Nine Mile Point Unit 1 Operating License No. DPR-63 (Docket No.
50-220).

B. "Radiological Effluent Technical Specifications", Amendment No.
66.

C. NRC's Branch Technical Position on Waste Classification and
Waste Form, May 1983.
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3.0 (Cont.)

D. NUREG-0800, "Standard Review Plan for Solid Waste Management
Systems" Section 11.4.

E. 10CPR Parts 20, 61, 71 and 49CPR.

P. NUREG-0473, "Draft Radiological Effluent Technical
'Specifications for BWR's", Sections 3.11.3, 6.13.

G. NUREG-0133, "Preparation of Radiological Effluent Techn'al
Specifications for Nuclear Power Plants", Section 3.5.

H.. Nine Mile Point Nuclear Station Waste Handling Procedures (WHPs).

I. Nine Mile Point Nuclear Station Radiation Protection Procedures
(RP-1 through RP-6).

J. DOW System Topical Report, "The DOW System for Solidification of
Low Level Radioactive Wastes from Nuclear Power Plants"
(DNS-RSS-001-P-A).

K. Stock Equipment Company's Topical Report as rev'ed.

L. Chem Nuclear Systems, Inc. Topical Report, CNSI-2
(4313-01354-01PA).

M. Nine Mile Point Nuclear Station Qual'ty A'ssurance Procedures
(QAPs).

N. Nine Mile Point Nuclear Station Process Survey Procedure
Nl-CSP-14V, "Collection and Analysis of Waste Samples".

0. Nine Mile Point Nuclear Station Training Procedure NTP-14,
"Training and Continued Training of Radiation Protection
Technicians".

P. ¹ne Mile Point Nuclear Station Training Procedure NTP-l,
"Training and Continued Training of Chemistry and Radiochemistry
Technicians".

Q. Nine Mile Point Nuclear Station Training Procedure NTP-13,
"Training and Continued Training of Radwaste Operators".

4,0 TECHNICAL SPECIPICATION REQUIREMENTS

4.1 Technical Specifications, Section 6.5.2.11, "Technical
Control".

Review and

4.2

4,3

Technical Specifications, Section 3.6.16(c) and
"Radioactive Effluent Treatment Systems".

Technical Specifications, Section 6.9.1(e), Semiannual
Effluent Release Report".

4.6.16(c),

Radioact've
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5.0 RADIOACTIVE WASTE PROCESSING

5.1 Wet Radioactive Waste

Niagara Mohawk's Nine Mile Point Unit 1 Nuclear Station has the
capability of solidifying wet radioactive waste (spent bead resins,
filter sludges and evaporator bottoms) by the DOW polymer, Stock
cement and Chem Nuclear cement solidification systems. Dewatered
spent bead resins or filter sludge are disposed only in approved High
Integrity Containers (HICs).

DOW Polymer Solidification System

This polymer solidification system combines the wet radioactive waste
with a vinyl ester monomer (binder) plus a catalyst and promoter to
produce a solidification product in 55 gallon drums. Nine Mile Point
Nuclear Station (NMPNS) Procedure No. Nl-WHP-9B, "Polymer
Solidification", shall be implemented to identify the steps required
to provide for safe, normal operation of the polymer solidification
system. NMPNS Procedure No. Nl-WHP-llD, "Polymer Process Control
Procedure", defines the steps and conditions required for sample
verification of the waste to be solidified and assures that the final
product will meet all requirements for transport and burial.

Stock Equipment Company (SECO) Cement Solidification System

The Stock Cement Solidification System has not become operational as
yet. Upon installation of additional equipment, NMPNS Procedures
Nos. Nl"WHP-9C and Nl-WHP-llC ("Cement Solidification (SECO)" and
"Process Control Cement (SECO)") shall be implemented.

5.1.3 Chem Nuclear Systems, Inc. (CNSI) Waste Processing Systems

Niagara Mohawk also utilizes the CNSI portable solidification unit
(PSU-C-26) to solidify wet radioactive waste. NMPNS Procedure No.
Nl-WHP-9, "Cement Solidification Procedure", identifies the steps
required to provide support to the system. Incorporated in this
procedure is CNSI's SDWP-041 "Operating Procedure for CNSI Portable
Cement Solidification Unit". NMPNS Procedure No. Nl-WHP-llE,
"Process Control CNSI Cement Solidification", ensures the safe and
effective solidification of radioactive wastes with the CNSI portable
solidification unit. Incorporated in this procedure is CNSI's
SDWP-003, "Process Control Program for CNSI cement solidification
units

For disposal of radioactive waste oil, NMPC has employed a CNSI
mobile oil/cement solidification unit (MSU/drum - C-3). NMPNS

Procedure No. Nl-WHP-9A, "Cement/Oil Solidification Procedure",
provides instructions for normal startup, operation and shutdown, as
well as precautions for the safe operation of the unit. Incorporated
in this procedure is CNSI's SDWP"060, "Operating Procedure for CNSI
Mobile Solidification Unit for 55 Gallon Drums". NMPNS Procedure No.
Nl-WHP-llB, "Process Control Procedure for Oil/Cement
Solidification", ensures the safe and effective solidification of
radioactive waste oil. Included in 'this procedure is CNSI's
SD-OP-026, "Process Control Program for Cement/Oil Solidification".
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5.1.3 (Cont.)

For the. disposal of the dewatered spent bead resins and dewatered
filter sludge, NMPC uses CNSI-supplied high integrity containers
(HICs). NMPNS Procedure No. Nl"WHP-4, "Cask Loading Procedure",
identifies the actions required to load all radioactive waste into
shipping casks.. Included in this procedure are CNSI's FOMP-022 and
FOMP-023, "Ecodex Precoat/Powdex/Diatomaceous Earth Dewatering
Procedure for CNSI 14-195 or Smaller Liners" and "Bead Dewatering
Procedure for CNSI 14-195 or Smaller Liners".

5.2 Dry Active Waste (DAW)

NMPNS Procedure No. Nl-WHP"12, "Solid Dry Waste Collection and
Compaction", describes the proper and safe steps required to collect
and prepare low level.DAW (LSA) for offsite shipment. Procedure No.
N1~-11A, "Process Control DAW", assures the process control of Dry
Waste Collection and Compaction by identifying those items which most
directly. influence the quality of the end product. All dry active
waste is examined before compaction, and any liquids or items found
that would compromise the integrity of the package or violate the
burial site license and/or criteria are removed and separated as
specified in this procedure. Dry active waste is shipped in
containers that meet the transport requirements of 49CFR173.425. At
times, radiation limits preclude disposing of DAW in LSA boxes or
drums, and this waste is disposed in liners per NMPNS Procedure No.
Nl-WHP-4.

6.0 WASTE CLASSIFICATION .DETERMINATION

Nine Mile Point Vnit 1 Nuclear Station has .correlated results from
analyses completed by Teledyne, Inc. on wet radioactive waste
samples. These correlations have been incorporated in Nl-CSP-14V,
"Collection and Analysis of Waste Samples" and RP-6, "The Packaging
and Transportation of Radioactive Material" and are used to classify
waste for shipment to disposal sites'll waste shipments are
classified according to the system established in Section 61.55 of 10
CFR Part 61.

7e0 TRAINING

The Chemistry technicians responsible for collection and analysis of
wet radioactive waste are trained and qualified in the instructions
of Procedure No. Nl"CSP-14V, "Collection and Analysis of Waste
Samples". All Chemistry technicians are trained and qualified by
Procedure No. NTP 1, "Training and Continued Training of Chemistry
and Radiochemistry Technicians". Radiation Protection technicians
responsible for performing radiological controls monitoring on
radwaste shipments are trained and qualified in accordance with RP-6,
"The Packaging and Transportation of Radioactive Material" and in the
applicable Waste Handling Procedures (WHPs). All Radiation
Protection technicians are trained and qualified as described by
Procedure No. NTP-14, "Training and Continued Training of Radiation
Protection Technicians". The training and qualification program for
Radwaste Operators is described in Procedure No. NTP-13, "Training
and Continued Training of radwaste Operation".
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7.0 (cont'd.)

Only qualified personnel shall perform PCP analyses on wet
radioactive waste samples. These operators or technicians shall be
trained and qualified in the applicable Process Control Procedures
for each solidification system mentioned in Section 5.

8.0

ALARA considerations are addressed in all phases of the
solidification and dewatering of wet radioactive waste and with all
processes involving the handling, packaging and shipping of
x'adioactive waste.

9.0 QUALITY ASSURANCE

The Quality Assurance Program assures the proper preparation,
packaging and transportation of radioactive waste and that the proper
x'ecords and documents are maintained. Only QA personnel trained and
qualified in radioactive waste packaging, transportation and disposal
criteria shall conduct these QA inspection/surveillance activities.

AP-3.7 - 5- Nay 1987-



ATTACHMENT 1

PROCEDURES WHICH IMPLEMENT THE PCP

Waste Handlin Procedures WHPs

Nl-WHP-1

Nl-WHP-2

Nl-WHP-3

Nl-WHP-4

Nl-WHP-5

Nl-WHP-6

Nl-WHP-7

Nl-WHP-9

Nl-WHP-9A

Nl-WHP-9B

«Nl-WHP-9C

Nl-WHP-11A

Nl-WHP-11B

"Required Documentation Concerning Packaging and Shipping of
Radioactive Wastes"

"Paperwork for Radioactive Waste Shipments"

"Cask Handling Procedure"

"Cask Loading Procedure"

"Onsite Drum Handling Procedure"

"Van Handling Procedure"

"Van Loading Procedure"

"Cement Solidification Procedure"

"Cement/Oil Solidification Procedure"

"Polymer Solid5.fication"

"Cement Solidification (SECO)"

"Process Control DAW"

"Process Control Procedure for Oil/Cement Solidification"

"NI-WHP-llC "Process Control Cement (SECO)"

Nl-WHP-11D

Nl-WHP»11E

Nl-WHP-12

"Pol yme r Process Control Procedure"

"Process Control CNSI Cement Solidification"

"Solid Dry Waste Collection and Compaction"

Radiation Protection Procedures RPs

S-RP-1

S-RP-2

S-RP-3

S-RP-4

"Access and Radiological Control"

"Radiation Work Pezmit Procedure"

"Performance of Radiological Surveys"

"Picking Up, Receiving and Opening Packages Containing
Radioactive Materials"
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ATTACHMENT 1 (Cont.)

PROCEDURES WHZCH ZMPLEMENT THE PCP

Radiation Protection Procedures RPs (Cont.)

S-RP-5 "Radiation and Radioactive Contamination Control"

RP-6

N1-CSP-14V

"The Packaging and Transportation of Radioactive Material"

"Collection and Analysis of Waste Samples"

ualit Assurance Procedures APs

QAP-10.03

QAP-10. 30

QAP-15 . 01

QAP-16. 03

QAP-18.10

"QAD Surveillance Activities"

"QAD Znspection Activities

"Control of Nonconforming Ztems"

"Corrective Action Requests"

QAD Audits"

sprocedures not presently written
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ATTACHMENT 2

South Carolina Department of
Health and Environmental Control

Bureau of Radiological Health

CERTIFICATE OF COMPLIANCE
'ighIntegrity Container

AMENDMENT A TO: CERTIFICATE NO.: DHEC-HIC-PL-001

ISSUED TO: Chem-Nuclear Systems. Inc.
Bellevue, Washington

To Amend: Section 2. = General Design to .read:-

2. General Design:

The design, material, manufacture and use of the containers shall c.t..'n ..
to, the documents and drawings which have received approval of the Department
including the latest revision of:
CNSI Specification: 8900-1234-A02 Rev. B

CNSI Drawings: f900-0502-002
8900-0503-003
f900-0504-001
f900-0519-001

Rev. A (Resin liners)
Rev. B (Solidification liners)
Rev. B (Closure detail)
Rev. B (External Foam)

To Amend: Section 4. - Quality Assurance to read:

4. Quality Assurance:

The containers shall be manufactured, stored, and used in accordance with
Chem-Nuclear's Quality Assur ance Program for Polyethylene High Integrity
Containers dated May 13, 1981, and approved revisions thereto.

To Amend: Section 6.B. and 6.D. to read:
~J

B. Radiation: The specific activity of dewatered resins shall not exceed
350 ~ Ci/cc of isotopes having greater than five year half-lives.
Other waste forms shall oot exceed 1.0xlOS rads (p , g) maximum
integrated dose to the container.

D. Thermal: The container and contents must be kept below 170'F for >andling.lifting, and disposal. At no time can the container be subjected to
temperature in excess of 200'F due to a process or its contents.

Any modifications or changes of the container design, materials or usage are subjectto prior approval by the Department.

For the South Carolina Department of
Health and Environmental Control

Issue Date: Au ust 19 1981 By:
ywar.. ea y, e

ureau of Radiologi 1 Health
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~ ~ ATTACHHENT 2 Cont. )

~
~

South Carolina Oepartmnt of
Health and Environmental Control

Iureau of Radiological Health

CERT1F1CATE OF Ce+LlmCE

High integrity Container

I~.ECr ) >/~D
DEG1 (i ]oap

f'l,vt p r

«o" ~ I'«I
8 o

~ ~

Certificate No.: DHEC-Hlc-PL-001 (This number shall be iaqrinted on all
containers for ~hich this Certificate
is aopl i cable)

lSSUED TQ:
h

Chem-Nuclear Systems, inc.
Bellevue, Washington

l. Application:

This certifi
) at Chem-Nucl
) for contai.
0 radioactive

The des i9n, Nater ial s ~ Nanufacture and use of the conta incr s shall con-
form to the specification and analysis ~hich have received approval
of the Department including the latest revision of:

CNSl Specification t900-]234-Aoz

PSl Drawing NO-0502-002 and t900-503-003
Cti51 Structural Analysis 1900-1234-A03

hpplicable Approved Containers:

cate is applicable to containers specified below for use
ear Systems, Inc. burial facility, Barbell, South Carolina

nment and disposal of solidified and de~atered lm-level
mste as specified in S.C. Radioactive Yaterial License

No. 097.

2. 6eneral Design:

~ g

This certif jcate shall apply to the folio«ng ident fied conwiners:

. A. Smooth Top Solid'ification Liners
>) pL6-eo

~ 2) 8.7-lOO
3) Pte-120
> ) PL 1<-195
5) PLZ>-3OC
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0 ~ ATTACHMENT 2 (Cont.)

8. Qewatered Resin Process Liners

1) PL4-85R
2) PLe-80R
3) PLT-100R
4) PL 8-120R
5) PL 14-195R
6) Pl.21-3QOR

4. Qua1ity Assurance:

~ t
~ 0

The containers shall be manufactured,. stored. and used in acccrcancc
with Chem-Nuclear's guality. Assurance Program for High integrity
Container s da ted May 13, 1981.

5. User Requirements:.

Use of this container shall be in accordance with Chem-Nuclear's
Operating Procedure f FO-Ap-002

6. Specific Limitations: ~

'he fo1lowing specific limitations for the containers described an=
identified in this certificate shall apply and be strictly adhered to:

A. Free Standing Liquid: Any free standing liquid must be non-
corrosive .and less than one-percent (1') by waste volume.

8. Radiation: The specific activity of dewatered resins shall not
exceed 350uCi/cc. Other wast forms shall not exceed 1.0x108
rads (p. l ) maximum integrated dose to the container .

C. Chemicals: Organic solvents, petrochemi:als, concentrated ac'.c
and other chemicals specified in CNSl Utility Operating Procedures
0 FO-AO-002 are not allowed to be introduced into the container
nor the container subjected to these materials.

D. Thermal: The container and contents must be kept below 150'F for
handling, lifting and disposal. At no time can the container be
subjected to temperature in excess of 170 F due to a process or
its contents.

E. U1traviolet: The containers sha11 not be stored in such a way
as to cause exposure to sunlight or other ultraviolet radiation
to exceed one year.

An:: Nodification- or changes oi the contafner design. materials o. usa'.. are
Subject'o prior approval by the peparore»t.

issue DaLe:

for The South Carolina Department.o>.
Health and environmental Co.-.carol

t
>v:

~y~ara L. Sn;al>, iriRt
5'ureau of Radiologic'cal t"

AP-3.7 40- May 1987



ATTACHMENT 2 (Cont.)
South Carolina Department of

Health and Environmental Control
Bureau of Radiological Health

CERTIFICATE OF COMPLIANCE

High Integrity Container

M1ENDMENT B AMENDS:

lSSUED TO:

CERTIFICATE NO.: DHEC-HIC-PL-001
In its Entirety

Chem-Nuclear Systems, Inc.
Columbia, South Carolina

1. Application:
This certificate is applicable to containers specified below for
use at Chem-Nuclear Systems, Inc. burial facility, Barnwell, South
Carolina for containment and disposal of solidified and dewatered
low-level radioactive waste as specified in S.C. Radioactive
Material License No. U9'I.

2. General Design:

~

~
~The design, materials, manufacture and use of the containers slta11

conform to tlte specification and analysis which have received
approval of the Departntent including the latest revision of:
CNSI Specification: 49UU-1234-A02 Rev. B

CNS1 Drawings: 49UO-0502-D02
0900-0503-D03
49UU-0504-D01
490U-0519-D01

Rev. B (Resin liners)
Rev. C (Solidification liners)
Rev. C (Closures)
Rev. B (External Foam)

8-90U-E-0004
9-90U-E-0005

3- Applicable Approved Containers:

(Resin liners)
(Solidification liners)

This certi ficate sltal 1 apply to the following identified
cotl t.ct Ll'te Ys:

.smooth Toll Sol vliE i'.~t.i.an Liners

( l ) PLt)-'rett
(2) PL7-luU
(a) FLU-l2u
(n ) PL14-1'/0
(5) Pt 14«195
(t~ ) PL2l -3UU
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U. Dew~terc<l Resin Process Liners
.

(1) PL4-85R
(2) PL6-80R ~ ~

(3) PL7-100R
(4 ) PL0-120R
(5) PL14-170R
(6) PL14-195R
(I) PL21-3OOR

Quality Assurance:

The containers shall be manufactured, stored and used in accordance
with. the quality assurance documents and procedures which have
received approval of the Department including the latest revision
of:

CNSI Quality Assurance Program for Polyethylene High Integrity
Containers, Nay 13, 19GI.

CHIC-l, b1anufacturing Procedures for High Integrity Contai»ers

u11725-41, Rev. 8, Quality Assurance Plan Goc'rossed inkc<5
lligh Density Polyethylene Containers

~QAP-CNSI-01, Rev. A, Quality Assurance Program to be Utilized
in the Nanufacture of Cross-Li»ked Polyethylene HIC for CAST

5. User Requirements:

Ijs ~ of this container shell be in accordance with the latest
approved revision of Chem-Nuclear' Operating Procedure CFO-AD-002.

6 ~ Sp" i,fic Limitations:

Tire following specific limitations for the containers describe<1 and
identifie<l in this certificate shall apply and be strictly adhered
to:
A ~ Free Stan ling I.iq»i<l: Any free stan<lin<l liq»id must be non-

corros ivu and 1'ss tii.~» ~»=-p<-rcent (1% ) by was te volume ~

I5 ~ Radiation: The specific activity of dewatered resins slrall not
<..x "ee<l 3 ~ iI)p(Ci/cc if i sotopes having gr'eater than five year half-
1i ves. Other wa: I <: I <)<-«<s sIl al.l »ot exceed 1.0xlI)I> rods ( f)

J<nnximum integrate<I dose to the container ~

AP-3.7 —i2- ~ay 1987



ATTACEBKNT 2 Cont.)

C. Chemicals: Organic solvents, petrochemicals, concentrated acid
and other chemicals specified in CNSl procedure CFO-AD-002 are
not. allowed to be introduced into the container nor the
container subjected to these materials.

D. Thermal: The container and contents must be kept below 170'F
for handling, lifting, and disposal. At no time can the
cont~inec'e subjected to temperature in excess of 200'F due to
a process or its contents.

E. Ultraviolet: The containers shall not be stored in such a way
as to cause exposure to sunlight or other ultraviolet radiation
tb exceed one year.

Any.modifications or changes of the container design, materials or
usage are subject to prior approval by the Department.

For The South CaroLina Department
of Health and Environmental ControL

Issue Date 8/JJ> By>
lleyw d G. healy, Chief
Dure u of Radiological Health

—13- Nay 1987
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ATTACHMEHT 2 Cont.

South Carolina Department of
Health and Environmental Control

Bureau of Radiological Health

CERTIFICATE OP COMPLIANCE

High Integrity Container

AN:NDMENT C to: DHEC-HIC-PL-001

ISSUED TO! Chem-Nuclear Systems, Inc.
Barnwell, South Carolina

~ ~

TO ADD: Section 6 .P. to read:

6. Specific Limitations:
The following specific limitations for the containers described
and identified in this Certificate shall apply and be strictly
adhered to:

F. Height: The payload weight for cement solidified waste only
may not exceed: o

Liner Size

PL 14-195
PL 14-170
PL 8-120
PL ":.Ai&0

Wei ht lbs.
18 i500
16,850
12 F000

8 F000

Any modifications or changes of the container design, materials or
usage are sub)ect to prior approval by the Department.

For the South Carolina Department
of Health and Environmental Control

Issue Date By:
ward . Shealy, ie f

reau of Radiol zeal Health

~ AP-3.7 -'4- May 1987



South Carolina Department of
Health and Environmental Control

Bureau of Radiological Health

CERTIFICATE OF COMPLIANCE

High Integrity Container

AMENDMFNT D to: CERTIFICATE NO. DHEC-HIC-PL-001

ISSUED TO:

~ ~

Chem-Nuclear Systems, Inc.
Barnwell, South Carolina

TO AMEND: Section 2. General Design to read:

2. General Design:

The design, materials, manufacture and use- of the containers shall
conform to the specification and analysis which have received
approval of the Department including the latest revision of:
CNSI Speci ficat ions: $ 900-1 234-A02 Rev. B

CNSI Drawings: 0900-0502-D02 Rev. B (Resin liners)
0900-0503-D03 Rev. C (Solidification liners)
0900-0504-D01, Rev, C (Closures)
4900-0519-001 Rev. B (External Foam!

5B-900-E-0004 (Resin liners)
4B-900-E-0005 (Solidification liners)
4B-122-E-0023
Installation
4B-122-C-0024

Rev. A, Poly HIC Vent

Rev. C, Poly HIC Filter Vent

Topical Report: Polyethylene HIC Passive. Vent Design

TO ADD: Section 6.G. Specific Limitations to read:
6. Specific Limitations:

The following specif ic limitations for the containers described
and identified in this Certificate shall apply and be strictly
adhered to:
G. Vent: A passive vent as per Drawing NB-122-E-0023, Rev ~ A<

and OB-122-C-0024, Rev. C is mandatory.

AP-3 ~ 7 -15- Hay 1987
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ATTACHMENT 2 Cont.

Any m'odifications or changes of the container design, materials or
usage are subject to prior approval by the Department.

For the South Carolina Department
of Health and Environmental Control

Issue Date By:
e

Bu
ard G. healy, Chief..
au of Radiological ealth

AP-3.7 -16- May 1987


