AMERICAS NUCLEAR SOLUTION
July 20, 2016

Mr. Mark Lombard, Director

U.S. Nuclear Regulatory Commission
Division of Spent Fuel Management
Attention: Document Control Desk
One White Flint North

11555 Rockville Pike

Rockville, MD 20852-2738

References: (1) Letter from J. Scott Kirk (WCS) to Mark Lombard (NRC), License Application
to Construct and Operate a Consolidated Interim Storage Facility for Spent
Nuclear Fuel in Andrews County, Texas, Docket 72-1050, dated April 28, 2016

(2) Letter from Mark Lombard (NRC) to Scott Kirk (WCS), Acceptance Review of
Specific License Application Requesting Authorization to Construct and Operate
a Consolidated Interim Storage Facility for Spent Nuclear Fuel — Supplemental
Information, dated June 22, 2016

(3) Letter from J. Scott Kirk (WCS) to Mark Lombard (NRC), Supplemental
Information to Support the License Application for an Interim Storage Facility
for Spent Nuclear Fuel in Andrews County, Texas, Docket 72-1050, dated
July 6, 2016

Subject: Supplemental Information to Support a License Application for a Consolidated
Interim Storage Facility for Spent Nuclear Fuel in Andrews, Texas

Dear Mr. Lombard:

Waste Control Specialists LLC (WCS) hereby files supplemental information requested by the NRC staff
on June 22, 2016 (Reference 2) to support its continued review of WCS’s April 28, 2016 license
application requesting authorization to construct and operate a Consolidated Interim Storage Facility for
Spent Nuclear Fuel in Andrews County, Texas (Reference 1). WCS is providing responses to 54 items
(52%) of the Request for Supplemental Information (RSI) in accordance with the RSI Response Schedule
attached to our letter to you dated July 6, 2016 (Reference 3). The changes from the original schedule are
as followed: Non-Proprietary RSI 5.6 was moved to August 31, 2016 submittal schedule, due to further
calculations needed. Physical Security Plan RSIs 10 and 14 were scheduled for August 31, 2016
submittal, but were completed in this submittal. Physical Security Plan RSIs 15 and 18 were scheduled

for September 30, 2016 submittal, but were completed in this submittal.
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For clarification, WCS is requesting authorization to use only those dry cask storage systems for which
the associated Safety Analysis Report (SAR) revisions and Certificate of Compliance (CoC) amendments
(i.e., licensing basis documents) have already been reviewed and approved by the NRC as of the time of
the Application’s submittal. At present, WCS requests authorization to use only these storage systems—
for which the NRC has approved the licensing bases—for interim storage of up to 5,000 Metric Tons of
Uranium (MTU) of spent nuclear fuel from the 12 shutdown or decommissioned nuclear reactors located
across the country. Accordingly, WCS will revise License Condition (LC) 7 and any other license
conditions or Technical Specifications, as necessary, to ensure such restrictions apply.

WCS submitted an Environmental Report (ER) with its license application pursuant to 10 CFR 72.34,
Environmental Report, and 10 CFR 51.61, Environmental report—independent spent fuel storage
installation (ISFSI) or monitored retrievable storage installation (MRS) license. In its June 22, 2016
letter, the NRC staff also requested additional information for its review of the ER and preparation of the
Environmental Impact Statement (EIS) required for this licensing action by the National Environmental
Policy Act (NEPA) and 10 CFR 51.20(b)(9). As contained herein, WCS has provided the requested
supplemental environmental information.

WCS is providing in Attachment 1 responses to RSIs that were completed by July 20, 2016.

Attachment 2 contains replacement pages for specific parts of SAR and ER that are suitable for public
disclosure. WCS anticipates that it will prepare a consolidated updated revision to the SAR and ER
containing all of these pages once the RSI responses are completed.

WCS also is providing replacement pages for specific parts of the SAR that are marked as proprietary
information and protected from public disclosure in accordance with 10 CFR 2.390. An affidavit
declaring the basis for withholding such information from public disclosure is provided in Attachment 2.

WCS will submit responses to the RSIs pertaining to the Physical Security Plan under separate cover, as
those responses contain Safeguards Information and must be controlled in accordance with the
requirements specified in 10 CFR 73.22.

WCS requests that a copy of all correspondence regarding this matter be directly emailed to my attention
(skirk@valhi.net) as soon as possible after issuance. If you have any questions or need additional
information, please call me at 972-450-4284.

I declare under penalty of perjury under the laws of the United States of America that the foregoing is true
and correct.

Executed on July 20, 2016 __

J. Scott Kirk, CHP
Vice President of Licensing and Regulatory Affairs




Waste Control Specialists LLC

RSI Response Schedule

Safety Analysis Report Non-Proprietary

20-Jul-16 | 31-Aug-16| 30-Sep-16| 31-Oct-16
Multi-Discipline 1.1 1.2
1.2.a
1.2.b
General 1.1.a 4.2 1.2 4.1
1.1b 4.3 10.1 4.4
11.c 4.5 15.1 5.4
1.1.d 46 16.1 5.7
1.1.e 4.7 7.1
2.1 4.8 9.3
22 5.1 9.7
23.a 5.2
2.3b 53
2.3c¢c 5.5
2.3d 5.6*
7.2 6.1
8.2 6.2
8.3 6.3
9.1 8.1
9.1.a 9.2
9.1.b 9.4
9.1.c 10.3
9.1d 11.1
9.1.e 11.2
9.1 f 171
9.1.9
9.5
9.6
9.8
10.2
10.4
12.1
12.2
12.3
12.4
12.5
12.6
Total 33 22 4 10
Percent Complete| 48% 32% 6% 14%

* RSI was schedule for the July 20, 2016 submittal, but requires additional
calulations, therefore it was moved to August 31, 2016 submittal.

Environmental ﬁeport

20-Jul-16 | 31-Aug-16 | 30-Sep-16 31-Oct-16
18.1
18.2
Total 2 0 0 0
Percent Complete 100% 0% 0% 0%




Waste Control Specialists LLC
RSI Response Schedule

Safet j Analysis ﬁeport I7’roprietar)|r
20-Jul-16 | 31-Aug-16] 30-Sep-16| 31-Oct-16
2.1 10.1 9.1
22
9.2
Total 3 0 1 1
Percent Complete| 60% 0% 20% 20%
I3hysical §ecurity Plan
20-Jul-16 | 31-Aug-16{ 30-Sep-16| 31-Oct-16
General 1
Specific 1 3 4
2 5 19
9 6 27
10* 7
11 8
12 17
13 20
14* 21
16** 26
16
18**
22
23
24
25
Total 16 9 3 0
Percent Complete| 57% 32% 11% 0%
* RSl's were moved from August 31, 2016 to be included in the July 20, 2016
submittal

** RSI's were moved from September 30, 2016 submittal to be included in the
July 20, 2016 submittal

Overall Totals
20-Jul-16 [ 31-Aug-16| 30-Sep-16| 31-Oct-16
Total Number of RSls 54 31 8 11
Percent Complete| 52% 30% 8% 11%




WASTE CONTROL SPECIALISTS LLC

AFFIDAVIT

L, J. Scott Kirk, Vice President of Licensing and Regulatory Affairs at Waste Control Specialists LLC
(WCS), am making the following representations that to the best of my knowledge and beliefs:

1. The following document which WCS wishes to have withheld from public disclosure is:

The Proprietary Response to Supplemental Information 2.1 related to Seismic
Hazard Analysis, Chapter D, dated July 20, 2016.

2. The information contained in the document cited in 1 above is considered confidential
information pursuant to Title 10 of the Code of Federal Regulations (CFR), Part
2.390(a)(4) and is thereby protected from public disclosure by regulation.

3. Pursuant to 10 CFR 2.390, the information contained in the document cited in 1 above is
protected from public disclosure by regulation because it includes correspondences and

reports to the NRC which contain trade secrets or commercial information pursuant to 10
CFR 2.390(a)(4).

4, The information contained in the document cited in 1 above has not been made available to public
sources by WCS, nor has WCS authorized that it be made available.

‘f&_@m ( 7&//;’074 /Y
J. Scott Kirk \{ Date
Vice President

Licensing and Regulatory Affairs

I certify the above named person appeared before me-an

d
execyted this docgnent this the ZO"" day of v ({J 2o0/6
7.7 -
‘,# Zt My commission expires: 3-07-/ 7

Nétary Public

ShRrec, CYNTHIA ELEANOR CARTER
£8: )% Notary Public, State of Texas
E,"% ‘;'5: Comm. Expires 03-07-2017

S Notary ID 124540060
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AFFIDAVIT PURSUANT
TO 10 CFR 2.390
AREVA Inc. )
State of Maryland ) SS.
County of Howard )

I, Jayant Bondre, depose and say that [ am a Vice President of AREVA Inc., duly authorized to execute
this affidavit, and have reviewed or caused to have reviewed the information that is identified as proprietary and
referenced in the paragraph immediately below. Iam submitting this affidavit in conformance with the provisions
of 10 CFR 2.390 of the Commission’s regulations for withholding this information.

The information for which proprietary treatment is sought is listed below:

e AREVA Design Criteria Document WCS01-0101 Revision 0
e AREVA Calculation WCS01-0500 Revision 0

e AREVA Calculation WCS01-0502 Revision 0

e AREVA Calculation WCS01-0503 Revision 0

e AREVA Calculation WCS01-0505 Revision 0

e AREVA Calculation 2069-0453 Revision 0

e AREVA Spreadsheet WCS01-0502R0 - 0B.xls

e AREVA Input file PIPGR.mi

e AREVA Output file PIPGR.mo

I have personal knowledge of the criteria and procedures utilized by AREVA Inc. in designating
information as a trade secret, privileged, or as confidential commercial or financial information.

Pursuant to the provisions of paragraph (b) (4) of Section 2.390 of the Commission’s regulations, the
following is furnished for consideration by the Commission in determining whether the information sought to be
withheld from public disclosure, included in the above referenced document, should be withheld.

1) The information sought to be withheld from public disclosure involves a design criteria document,
calculations, a supporting spreadsheet, and input and output files, which are owned and held in confidence
by AREVA Inc.

2) The information is of a type customarily held in confidence by AREVA Inc. and not customarily disclosed
to the public. AREVA Inc. has arational basis for determining the types of information customarily held
in confidence by it.

3) Public disclosure of the information is likely to cause substantial harm to the competitive position of
AREVA Inc. because the information consists of descriptions of the design and safety analysis of dry
spent fuel storage systems, the application of which provides a competitive economic advantage. The
availability of such information to competitors would enable them to modify their product to better
compete with AREVA Inc., take marketing or other actions to improve their product's position or impair
the position of AREVA Inc.'s product, and avoid developing similar data and analyses in support of their
processes, methods or apparatus.

Further the deponent sayeth not.

JayaHt Bondre
Vice President, AREVA Inc.

Subscribed and sworn before me this 20™ day of July, 2016.

Z\ ﬁﬂ/p RONDA JONES

Notary Public NOTARY PUBLIC STATE OF MARYLAND
My Commission Explres 10 ke 119 My Commission Expires October 16, 2019
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(P INTERNATIONAL

NAC INTERNATIONAL
AFFIDAVIT PURSUANT TO 10 CFR 2.390

George Carver (Affiant), VP Engineering and Licensing, of NAC International, hereinafter referred to as
NAC, at 3930 East Jones Bridge Road, Norcross, Georgia 30092, being duly sworn, deposes and says
that:

1. Affiant has reviewed the information described in Item 2 and is personally familiar with the trade
secrets and privileged information contained therein, and is authorized to request its withholding.

2. The information to be withheld includes the following NAC Proprietary Information that is being
provided in support of an upcoming Waste Control Specialists (WCS) centralized interim storage
facility (CISF) site-specific license application.

e NAC Calculation 30039-5001, “WCS ISFSI Phase I Dose Rate Evaluation”, Revision 0 and
data disk 1 of 1

NAC is the owner of this information that is considered to be NAC Proprietary Information.

3. NAC makes this application for withholding of proprietary information based upon the exemption
from disclosure set forth in: the Freedom of Information Act (“FOIA”); 5 USC Sec. 552(b)(4) and the
Trade Secrets Act; 18 USC Sec. 1905; and NRC Regulations 10 CFR Part 9.17(a)(4), 2.390(a)(4), and
2.390(b)(1) for “trade secrets and commercial financial information obtained from a person, and
privileged or confidential” (Exemption 4). The information for which exemption from disclosure is
herein sought is all “confidential commercial information,” and some portions may also qualify under
the narrower definition of “trade secret,” within the meanings assigned to those terms for purposes of
FOIA Exemption 4.

4. Examples of categories of information that fit into the definition of proprietary information are:

a. Information that discloses a process, method, or apparatus, including supporting data and
analyses, where prevention of its use by competitors of NAC, without license from NAC,
constitutes a competitive economic advantage over other companies.

b. Information that, if used by a competitor, would reduce their expenditure of resources or improve
their competitive position in the design, manufacture, shipment, installation, assurance of quality

or licensing of a similar product.

c. Information that reveals cost or price information, production capacities, budget levels or
commercial strategies of NAC, its customers, or its suppliers.

d. Information that reveals aspects of past, present or future NAC customer-funded development
plans and programs of potential commercial value to NAC.

e. Information that discloses patentable subject matter for which it may be desirable to obtain patent
protection.

The information that is sought to be withheld is considered to be proprietary for the reasons set forth
in Items 4.a, 4.b, and 4.d.

5. The information to be withheld is being transmitted to the NRC in confidence.

ED20160062 Page 1 of 3
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(AINTERNATIONAL

6. The information sought to be withheld, including that compiled from many sources, is of a sort
customarily held in confidence by NAC, and is, in fact, so held. This information has, to the best of
my knowledge and belief, consistently been held in confidence by NAC. No public disclosure has
been made, and it is not available in public sources. All disclosures to third parties, including any
required transmittals to the NRC, have been made, or must be made, pursuant to regulatory provisions
or proprietary agreements, which provide for maintenance of the information in confidence. Its initial
designation as proprietary information and the subsequent steps taken to prevent its unauthorized
disclosure are as set forth in Items 7 and 8 following.

7. Initial approval of proprietary treatment of a document/information is made by the Vice President,
Engineering, the Project Manager, the Licensing Specialist, or the Director, Licensing — the persons
most likely to know the value and sensitivity of the information in relation to industry knowledge.
Access to proprietary documents within NAC is limited via “controlled distribution” to individuals on
a “need to know” basis. The procedure for external release of NAC proprietary documents typically
requires the approval of the Project Manager based on a review of the documents for technical
content, competitive effect and accuracy of the proprietary designation. Disclosures of proprietary
documents outside of NAC are limited to regulatory agencies, customers and potential customers and
their agents, suppliers, licensees and contractors with a legitimate need for the information, and then
only in accordance with appropriate regulatory provisions or proprietary agreements.

8. NAC has invested a significant amount of time and money in the research, development, engineering
and analytical costs to develop the information that is sought to be withheld as proprietary. This
information is considered to be proprietary because it contains detailed descriptions of analytical
approaches, methodologies, technical data and/or evaluation results not available elsewhere. The
precise value of the expertise required to develop the proprietary information is difficult to quantify,
but it is clearly substantial.

Public disclosure of the information to be withheld is likely to cause substantial harm to the
competitive position of NAC, as the owner of the information, and reduce or eliminate the availability
of profit-making opportunities. The proprietary information is part of NAC’s comprehensive spent
fuel storage and transport technology base, and its commercial value extends beyond the original
development cost to include the development of the expertise to determine and apply the appropriate
evaluation process. The value of this proprietary information and the competitive advantage that it
provides to NAC would be lost if the information were disclosed to the public. Making such
information available to other parties, including competitors, without their having to make similar
investments of time, labor and money would provide competitors with an unfair advantage and
deprive NAC of the opportunity to seek an adequate return on its large investment.

ED20160062 Page 2 of 3
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NAC INTERNATIONAL
AFFIDAVIT PURSUANT TO 10 CFR 2.390 (continued)

STATE OF GEORGIA, COUNTY OF GWINNETT

Mr. George Carver, being duly sworn, deposes and says:

That he has read the foregoing affidavit and the matters stated herein are true and correct to the best of his
knowledge, information and belief.

Executed at Norcrpss, Georgia, this 20" day of July 2016.

George Carver

VP Engineering and Licensing
NAC International

, 2016.

Subscribed and sworn before me this 20k day of Yty
[/} U

Wiy,
‘ - o SNE KL/,
Qanne N toh c:"o %

Ngtary Public

™

»

%
”’lllm
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-1.1.a:

Provide clear and consistent descriptions of the following:

a. The proposed CISF environmental monitoring program; CISF SAR Section 9.6.2.4 only
includes a statement that the program ‘will be completed by WCS’.

It is not clear that the SAR contains this information. In some instances, the information that is
in the SAR does not appear to be consistent in addressing the items listed above. Programs
necessary for the safe operations of the CISF, including monitoring the impacts of those
operations on the public and personnel should be described in the SAR. The program
descriptions should justify the adequacy of the program, or lack of need for a program if it is not
needed, for CISF operations. Program descriptions should include the facility, equipment, and
activity (for maintenance activities) sufficient to provide an understanding of program
implementation and the activities, such as maintenance activities, to be performed.

This information is needed to determine compliance with 10 CFR 72.24, 72.28(c), 72.104,
72.122(f), and 10 CFR 20.1101.

WCS Response to RSI 1.1.a:

WCS has provided the requested information in Chapter 9, Section 9.6.2.4 of the WCS SAR.

WCS SAR Impact:

Added to Section 9.6.2.4

WCS will establish a Radiological Environmental Monitoring Program (REMP) that will
demonstrate compliance with 10 CFR 72.104. Details of this program are described in Chapter
9, Section 9.6.2.

In establishing the environmental monitoring program for spent fuel storage, WCS will build
upon its current monitoring program for its existing facilities. This program will include the
following monitoring parameters: perimeter dosimetry (Landauer Inlight® Environmental X9
(beta/X/gamma) or equivalent), soil, and air locations. This program will be implemented by
the radiation safety department in accordance with written procedures.




WCS Consolidated Interim Storage Facility Safety Analysis Report Rev. 0

9624

9.6.3

9.64

9.6.5

Environmental Monitoring

WCS will establish a Radiological Environmental Monitoring Program (REMP) that
will demonstrate compliance with 10 CFR 72.104. Details of this program are
described in Chapter 9, section 9.6.2.

In establishing the environmental monitoring program for spent fuel storage, WCS
will build upon its current monitoring program for its existing facilities. This program
will include the following monitoring parameters: perimeter dosimetry (Landauer
Inlight® Environmental X9 (beta/X/gamma) or equivalent), soil, and air locations.
This program will be implemented by the radiation safety department in accordance
with written procedures.

Maximum Off-Site Annual Dose

The nearest residence in Lea County, New Mexico is approximately 4 miles from the
WCS CISF at SPCS coordinate (541732.42, 6873002.59). At this distance, the
computed total dose rate is 4.83E-14 mrem/hr. With continuous occupancy of 8,760
hours per year, the total dose is 4.23E-10 mrem, which is essentially zero and less than
the dose from natural background radiation.

Liquid Releases

As described in Section 6.1.2.1, there are no radioactive liquid radioactive wastes to
monitor for the WCS CISF.

Features to Prevent Transport of Radioactive Material to the Environment

The CISF plans to accept only welded canisters with confinement intact. WCS plans
to confirm integrity of confinement upon receipt. The Radiological Environmental
Monitoring Program ensure the detection of potential contamination that may be
present at the CISF.

The features of the WCS site make transport of radioactive materials through an
aquifer not credible. The WCS site is located in the arid Permian Basin with little
precipitation and the nearest aquifer is located at a depth of 800 to 1,000 feet (243 to
305, meters) below ground surface. The WCS site is separated from that aquifer by the
Dockum Formation, consisting of low permeability clays (1X10cm/s).

The first potential water bearing zone is a dry transmissive unit and does not provide a
transport mechanism. Monitor wells near the proposed CISF are installed in the
uppermost transmissive zone and have been dry since installation in 2005 or 2008.

Page 9-23a 07-14-2016




NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-1.1.b
Provide clear and consistent descriptions of the following:

b. The facility or facilities and equipment that will be available and used to perform
the sampling described in Section 4.5 of the CISF SAR.

It is not clear that the SAR contains this information. In some instances, the information that is
in the SAR does not appear to be consistent in addressing the items listed above. Programs
necessary for the safe operations of the CISF, including monitoring the impacts of those
operations on the public and personnel should be described in the SAR. The program
descriptions should justify the adequacy of the program, or lack of need for a program if it is not
needed, for CISF operations. Program descriptions should include the facility, equipment, and
activity (for maintenance activities) sufficient to provide an understanding of program
implementation and the activities, such as maintenance activities, to be performed.

This information is needed to determine compliance with 10 CFR 72.24, 72.28(c), 72.104,
72.122(f), and 10 CFR 20.1101.

WCS Response to RSI 1.1.b:

WCS has provided the requested information in Section 4.5. In addition WCS is adding a new
section, Section 4.5.4 Area Monitoring.

WCS SAR Impact:
Added to WCS SAR section 4.5, 1* paragraph, last sentence:

Soil and sewage samples will be analyzed at an offsite certified laboratory. Onsite surveys will
be conducted and analyzed using calibrated Canberra® gas flow proportional gross alpha/beta
counters, WCS calibrated Perkin & Elmer® Liquid Scintillation Counters, and WCS calibrated
Ortec® Gamma Spectroscopy counters as needed/required OR equivalent equipment.

Added new Section 4.5.4 Area Monitoring:

Air monitoring (i.e. Low Volume air sampling or High Volume air sampling as applicable) shall
be conducted for each offload. Should contamination be detected above DOT conveyance
limits, proper notification shall be given to all the applicable regulatory entities.

The surveys will be performed per WCS approved procedures for direct
alpha/beta/gamma/neutron measurements and removable contamination swipes. The direct
measurements will be conducted using Ludlum hand held instruments models 9-3, 12-4, 78,
2360, 2241, 19, and 3 or equivalent equipment.

The swipes will be processed on WCS calibrated Canberra® gas flow proportional gross
alpha/beta counters, WCS calibrated Perkin & Elmer® Liquid Scintillation Counters, and WCS
calibrated Ortec® Gamma Spectroscopy counters or equivalent equipment.




The environmental air samples will be collected using Hi-Q Low Volume (0.5 — 4 cfm) air
samplers or equivalent.

The environmental dosimeter monitoring will be conducted using Landauer® Inlight®
Environmental X9 (beta/X/gamma) or equivalent.

Area Dosimetry Monitoring will be conducted using Landauer® Luxel + (beta/X/gamma/neutron)
or equivalent.
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4.52

454

4.5 Analytical Sampling

No sampling is required for the safe operation of the WCS CISF or to ensure that
operations are within prescribed limits. The cask system designs preclude the release
of effluents generated during interim storage for normal, off-normal and accident
conditions. Since the sampling is not required for nuclear safety of the WCS CISF, it
is not subject to ITS. While not required, it is prudent to establish a monitoring
system for surface water runoff as an additional step in the radiation control process.
Since the surface water drainage paths are normally dry, it is not possible to monitor
runoff in a continuous or batch mode basis. Instead, quarterly soil sampling coupled
with weekly/monthly radiological surveys on the casks and storage pad will be
conducted. Soil and sewage samples will be analyzed at an offsite certified laboratory.
Onsite surveys will be conducted and analyzed using calibrated Canberra® gas flow
proportional gross alpha/beta counters, WCS calibrated Perking & Elmer® Liquid
Scintillation Counters, and WCS calibrated Ortec® gamma Spectroscopy counters as
needed/required OR equivalent equipment.

There are no connections to municipal sewer systems. On-site sewage would be
routed to holding tanks which are periodically pumped and sent offsite for disposal in
a publically operated treatment facility. Each holding tank would be periodically
sampled (prior to pumping) and analyzed for applicable radionuclides.

Liquid Radioactive Waste Sampling

No sampling is required for the safe operation of the WCS CISF.

Solid Radwaste Sampling

No sampling is required for the safe operation of the WCS CISF.

Gaseous Radioactive Waste Sampling

No sampling is required for the safe operation of the WCS CISF.

Area Air Monitoring

Air monitoring (i.e. Low Volume air sampling or High Volume air sampling as
applicable) shall be conducted for each offload. Should contamination be detected
above DOT conveyance limits, proper notification shall be given to all the applicable
regulatory entities.

The surveys will be performed per WCS approved procedures for direct
alpha/beta/gamma/neutron measurements and removable contamination swipes. The
direct measurements will be conducted using Ludlum hand held instruments models 9-
3,12-4,78, 2360, 2241, 19, and 3 or equivalent equipment.

Page 4-12a 07-19-2016
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The swipes will be processed on WCS calibrated Canberra® gas flow proportional
gross alpha/beta counters, WCS calibrated Perkin & Elmer® Liquid Scintillation
Counters, and WCS calibrated Ortec® Gamma Spectroscopy counters or equivalent
equipment.

The environmental air samples will be collected using Hi-Q Low Volume (0.5 — 4
cfm) air samplers or equivalent.

The environmental dosimeter monitoring will be conducted using Landauer® Inlight®
Environmental X9 (beta/X/gamma) or equivalent.

Area Dosimetry Monitoring will be conducted using Landauer® Luxel +
(beta/X/gamma/neutron) or equivalent.

Page 4-13a 07-19-2016



NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-1.1.c
Provide clear and consistent descriptions of the following:

C. The programs listed on page 13-1 of the CISF SAR, which the SAR states
‘will be adopted’ as necessary

It is not clear that the SAR contains this information. In some instances, the information that is
in the SAR does not appear to be consistent in addressing the items listed above. Programs
necessary for the safe operations of the CISF, including monitoring the impacts of those
operations on the public and personnel should be described in the SAR. The program
descriptions should justify the adequacy of the program, or lack of need for a program if it is not
needed, for CISF operations. Program descriptions should include the facility, equipment, and
activity (for maintenance activities) sufficient to provide an understanding of program
implementation and the activities, such as maintenance activities, to be performed.

This information is needed to determine compliance with 10 CFR 72.24, 72.28(c), 72.104,
72.122(f), and 10 CFR 20.1101.

WCS Response to RSI 1.1.c:

WCS has provided the requested information in Chapter 13, page 13-1 of the WCS SAR.
WCS will submit its updated TRN-1.1, Training Plan, by August 31, 2016.

WCS SAR Impact:
Added to page 13-1 of the WCS SAR after the first paragraph:

WCS has provided in the CISF application the following plans as required by 10 CFR Part 72:

e The Quality Assurance Plan, “Quality Assurance Program for Consolidated Interim
Spent Fuel Storage Facility and the Packaging and Transport of Radioactive Materials,”
QAPD-400, Revision 0 (WCS SAR Chapter 13 Section 13.8, Reference 13-2),

e The Emergency Response Plan, WCS ERP-100, Consolidated Emergency Response
Plan, 4-19-2016.

o The Physical Security Plan, Safeguards Contingency Plan, and Security Training and
Qualification Plan, which were provided pursuant to 10 CFR 72.24(0), 72.180, and
72.184, respectively, separately as part of the license application.

Programs-for-In addition to the above requirements, WCS' such-as-Rradiation Ssafety Plan
and; Eenvironmental Mmonitoring Program, emergency response,-QA-and-traiping;-are
described in Chapter 9 of the WCS SAR and will be adopted or adapted as-necessary-to ensure




the safe operatlon and malntenance of the WCS CISF under 10 CFR Part 72. WCS-has

Add Reference: Section 13.8

The Emergency Response Plan, WCS ERP-100, Consohdated Emergency Response Plan, 4-
19-2016.
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13.  CONDUCT OF OPERATIONS

This chapter discusses the organization for the design, fabrication, construction,
testing, operation, modification and decommissioning of the Waste Control Specialists
LLC (WCS) Consolidated Interim Storage Facility (CISF). Included are descriptions
of organizational structure, personnel responsibilities and qualifications, interface with
contractors and other outside organizations.

WCS has provided in the CISF application the following plans as required by 10 CFR
Part 72:

e The Quality Assurance Plan, “Quality Assurance Program for Consolidated
Interim Spent Fuel Storage Facility and Packaging and Transport of
Radioactive Materials”, QAPD-400, Revision 1 (WCS SAR Chapter 13
Section 13.8, Reference 13-2).

¢ The Emergency Response Plan, WCS ERP-100, Consolidated Emergency
Response Plan, 4-19-2016.

e The Physical Security Plan, Safeguards Contingency Plan, and Security
Training and Qualification Plan, which were provided pursuant to 10 CFR
72.24(0), 72.180, and 72.184, respectively, separately as part of the license
application.

In addition to the above, WCS’ Radiation Safety Plan and Environmental Monitoring
Program, are described in Chapter 9 of the WCS SAR and will be adopted or adapted
to ensure the safe operation and maintenance of the WCS CISF under 10 CFR Part 72.

The development of the WCS CISF was managed by Waste Control Specialists LLC
with support from AREVA Inc. (AREVA) and NAC International. Final responsibility
for construction, preoperational testing, startup and operation of the WCS CISF
remains with WCS. Therefore, WCS' organization and its interfaces with outside
support organizations are described herein.
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13.8 References

13-1 Regulatory Guide 1.8, “Qualification and Training of Personnel for Nuclear Power
Plants,” Revision 3.

13-2 “Quality Assurance Program for Consolidated Interim Spent Fuel Storage Facility and
the Packaging and Transport of Radioactive Materials,” QAPD-400, Revision 0.

13-3 Proposed SNM-1050, WCS Interim Storage Facility Technical Specifications,
Amendment 0.

13-4 The Emergency Response Plan, WCS ERP-100, Consolidated Emergency Response
Plan, 4-19-2016
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-1.1.d
Provide clear and consistent descriptions of the following:

d. The minimum qualification requirements of the Radiation Safety Officer (RSQO)/Director of
Health and Radiation Safety

It is not clear that the SAR contains this information. In some instances, the information that is
in the SAR does not appear to be consistent in addressing the items listed above. Programs
necessary for the safe operations of the CISF, including monitoring the impacts of those
operations on the public and personnel should be described in the SAR. The program
descriptions should justify the adequacy of the program, or lack of need for a program if it is not
needed, for CISF operations. Program descriptions should include the facility, equipment, and
activity (for maintenance activities) sufficient to provide an understanding of program
implementation and the activities, such as maintenance activities, to be performed.

This information is needed to determine compliance with 10 CFR 72.24, 72.28(c), 72.104,
72.122(f), and 10 CFR 20.1101.

WCS Response to RS11.1.d:

WCS has updated Chapter 13, Section 13.1.3.1.

WCS SAR Impact:
Added to SAR Section 13.1.3.1, after the 2™ paragraph:

The Radiation Safety Officer (RSO)/Director of Health and Radiation Safety reports to the
Sr. VP/General Manager and is responsible for ensuring compliance to WCS' Radioactive
Materials License(s) along with State and Federal regulations related to radiological
safety. The Radiation Safety Officer (RSO)/Director of Health and Radiation Safety has a
direct line of communication with the CEO/President.

Qualifications of the designated radiation safety officer (RSO) include as a minimum: a
bachelor's degree in a physical or biological science, industrial hygiene, health physics,
radiation protection, or engineering from an accredited college or university, or national
certification under a nationally recognized health physics authority, or an equivalent combination
of experience and training in radioactive waste processing, or in radioactive waste disposal.
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The Manager of Facility Compliance reports to the VP Licensing and Regulatory
Affairs and shall have, as a minimum, a Bachelor's degree (or equivalent) in an
engineering, or scientific field and a minimum of five years of appropriate, responsible
experience in implementing and supervising a nuclear licensing and regulatory
compliance program.

The Director of Engineering reports directly to the VP Operations. The Director of
Engineering qualifications include, as a minimum, a Bachelor's degree in engineering
and 10 years of responsible nuclear facility experience providing engineering services
and at least three (3) to five (5) years supervising an engineering department. Relevant
experience in a highly regulated industry is required. The Director of Engineering
shall also be a Registered Professional Engineer in the state designated to host the
WCS CISF.

The Radiation Safety Officer (RSO)/Director of Health and Radiation Safety reports to
the Sr. VP/General Manager and is responsible for ensuring compliance to WCS’
Radioactive Material License(s), along with State and Federal regulation related to
radiological safety. The RSO/Director of Health and Radiation Safety has a direct line
of communication with the CEO/President )

Qualification of the designated RSO include as a minimum: a bachelor’s degree in a
physical or biological science, industrial hygiene, heaith physics, radiation protection,
or engineering from an accredited college or university, or national certification under
a nationally recognized health physics authority, or an equivalent combination of
experience and training in radioactive waste processing, or in radioactive waste
disposal.

The Health and Safety Manager reports to the RSO/Director of Health and Radiation
Safety and shall have, as a minimum, a Bachelor degree in Industrial, Occupational or
Radiation Safety or a minimum of 60 hours of related college level study and a
minimum of 4 years of experience in the field of Industrial or Occupational Safety or
equivalent combination of education, training and experience.

The Facility Security Officer/Security Manager reports to the Sr. VP/GM and shall
have a minimum of five years of experience in the responsible management of
physical security similar to that required for the WCS CISF. Academic training may
not be credited toward fulfilling this experience requirement. In accordance with 10
CFR 73.51(d)(5), members of the WCS security organization will be trained,
equipped, qualified and re-qualified to perform assigned job duties in accordance with
appendix B to part 73, sections I.A. (1) (a) and (b), B(I)(a), and the applicable portions
of I1.

The Safeguards Information Coordinator (SGI-C) reports to the Facility Security
Officer/Security Manager and shall have experience in safeguards programs and
physical security.
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-1.1.e
Provide clear and consistent descriptions of the following:

e. The maintenance activities for systems/facility structures, systems, and components
(SSCs); CISF SAR Table 1-3 just states that such activities will be done under the
quality assurance (QA) program

It is not clear that the SAR contains this information. In some instances, the information that is
in the SAR does not appear to be consistent in addressing the items listed above. Programs
necessary for the safe operations of the CISF, including monitoring the impacts of those
operations on the public and personnel should be described in the SAR. The program
descriptions should justify the adequacy of the program, or lack of need for a program if it is not
needed, for CISF operations. Program descriptions should include the facility, equipment, and
activity (for maintenance activities) sufficient to provide an understanding of program
implementation and the activities, such as maintenance activities, to be performed.

This information is needed to determine compliance with 10 CFR 72.24, 72.28(c), 72.104,
72.122(f), and 10 CFR 20.1101.

WCS Response to RSl 1.1.e:

WCS has updated Table 1-3 on page 1-21 of the SAR.

The maintenance activities for systems/facility structures, systems, and components (SSCs)
important to safety are described in Section 4.6 of the WCS SAR for the transportation cask,
Section 7.5.1.13 of the WCS SAR for the crane, and in accordance with WCS’ corrective action
program as described in the QAPD located in Appendix C of the application.

WCS SAR Impact:
Changes to Table 1-3 (attached).
Cask Handling Building, “Function” column is revised as follows:

Provide for transportation cask and-rail-car-light maintenance.-All-cask-maintenance-will-be
perormed under the WCS CISF QAPD [1-2}.
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Table 1-3
WCS CISF Facilities and Functions

Facility Function

Receive, inspect and prepare for storage, shipments of

canisterized spent nuclear fuel and GTCC waste .

Prepare canisterized spent nuclear fuel and GTCC waste

Cask Handling Building stored at the site for off-site transport.

Provide forrcask end-rail-ear light maintenance. Ad-eask
. iy ‘ } andor-the-WCS-CISE

QAPBH-2%:

Provide location for safe storage of canisterized spent

nuclear fuel and GTCC waste.

Storage Area

Provide main operation center and armory for site security
and emergency equipment; control personnel, rail and
vehicle access to the WCS CISF facilities; and provide
administrative functions related to transport,
communication and tracking center/facility, training and
visitor center.

Security and Administration Building

Location to perform DOT/NRC required inspections of

Receiving Area . X
arriving railcars

Page 1-21
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Table 1-3
WCS CISF Facilities and Functions

Facility Function

Receive, inspect and prepare for storage, shipments of
canisterized spent nuclear fuel and GTCC waste .

Cask Handling Building Prepare canisterized spent nuclear fuel and GTCC waste
stored at the site for off-site transport.

Provide for transportation cask light maintenance.

Provide location for safe storage of canisterized spent

Storage Area nuclear fuel and GTCC waste.

Provide main operation center and armory for site security
and emergency equipment; control personnel, rail and
vehicle access to the WCS CISF facilities; and provide
administrative functions related to transport,
communication and tracking center/facility, training and
visitor center.

Security and Administration Building

Location to perform DOT/NRC required inspections of

Receiving Area .. -
arriving railcars
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-2.1

Provide the details of present and future projected population distributions within 5-miles of

site including density, and population centers and distances from the site in accordance with the
guidance, and acceptance criteria provided in NUREG-1567, Section 2.4.1.3. The acceptance
criteria specified in NUREG-1567, Section 2.4, regarding the requirements of 10 CFR 72.98 and
10 CFR 72.100 covering the present and future projected population distribution information, is
not addressed in WCS CISF SAR, as per the guidance provided in subsection 2.4.1.3. There is
a reference to the Environmental Report (ER), Attachment A (it appears to be labelled Appendix
A), covering Socioeconomic Impact Assessment including census data. There is reference of
the closest population centers being Andrews, Texas and Eunice, New Mexico, and other
nearby population centers in the ER. However, the application does not provide the details of
population numbers for clarity and perception for the size of population. The closest population
center having 25,000 or more people is identified in CISF SAR Section 2.1 to be Hobbs, NM,
which is 17.5 miles northwest of the WCS CISF. Though the population seems to be less than
25,000, the cities of Andrews and Eunice are misrepresented as population centers in ER
Section 1.1. The population distribution presented in the ER addressed the present and future
projected population distribution for five counties (Andrews, Gaines, Winkler and Ector in Texas,
and Lea in New Mexico) covering the 30-mile Region of Interest (ROI) for ER consideration.
This population distribution in the ER is referenced without any summary of pertinent population
distribution information by sector and direction within 5 miles of the site as required for the CISF
SAR 2.1. Neither the total population within 5 miles of site nor population of nearest city nor
population center to the site is presented. No summary/conclusion is presented for present and
future population distribution in the region of the site. For observation, the Private Fuel Storage
Facility (PFSF) FSAR Chapter 2, Section 2.1.3 may serve as an example, where the content
pertaining to population distribution is presented following the guidance NUREG-1567, Section
2.4.1.3, which has been accepted by the staff for review. As such the staff considers that the
information presented by the applicant pertaining to the present and future projected population
data in the WCS CISF FSAR is not adequate to perform the review of this section covering the
demography of the proposed site.

This information is needed to determine compliance with 10 CFR 72.98 and 10 CFR 72.100.
WCS response to RSI 2.1:

e The acceptance criteria specified in NUREG-1567, Section 2.4, regarding the
requirements of 10 CFR 72.98 and 10 CFR 72.100 covering the present and future
projected population distribution information, is not addressed in WCS CISF SAR, as per
the guidance provided in subsection 2.4.1.3.

New figures are provided and are included in the SAR Section 2.

e There is a reference to the Environmental Report (ER), Attachment A (it appears to be
labelled Appendix A), covering Socioeconomic Impact Assessment including census
data.

WCS is providing the requested reference change.



e There is reference of the closest population centers being Andrews, Texas and Eunice,
New Mexico, and other nearby population centers in the ER. However, the application
does not provide the details of population numbers for clarity and perception for the size
of population.

Requested information is contained in the WCS ER Section 2.2.1

e The closest population center having 25,000 or more people is identified in CISF SAR
Section 2.1 to be Hobbs, NM, which is 17.5 miles northwest of the WCS CISF. Though
the population seems to be less than 25,000, the cities of Andrews and Eunice are
misrepresented as population centers in ER Section 1.1.

WCS has modified the references to Andrews and Eunice as a “population centers” to
“‘communities” in ER Appendix A, Section 1.1, Socioeconomic Impact Assessment, and SAR
Section 2.

The population distribution presented in the ER addressed the present and future projected
population distribution for five counties (Andrews, Gaines, Winkler and Ector in Texas, and Lea
in New Mexico) covering the 30-mile Region of Interest (ROI) for ER consideration. This
population distribution in the ER is referenced without any summary of pertinent population
distribution information by sector and direction within 5 miles of the site as required for the CISF
SAR 2.1. Neither the total population within 5 miles of site nor population of nearest city nor
population center to the site is presented. No summary/conclusion is presented for present and
future population distribution in the region of the site.

WCS has provided new figures in the WCS SAR Chapter 2, Section 2, added information below.

WCS ER Appendix A Impact:
A replacement page has been provided for ER Appendix A page 1-1

WCS SAR Impact:
Change to SAR Page 2-2, paragraph 3:

The 15-mile radius area around the WCS CISF is very low population with some industry and
mostly ranch land and very little seasonal variation in the population. In the Environmental
Report, Appendix A Attachment-A, the -Socioeconomic Impact Assessment includes the most
recent Census data and Figure 1.1-1 in Appendix AAttachment-A shows cities and towns with a
30 mile radius of the WCS CISF.

Change to SAR Page 2-1, paragraph 1:

Eunice, the closest-communitypepulation-center, is located approximately 8 kilometers (5 miles)
west at the cross-junction of New Mexico Highway 207 and 234.

Add to WCS SAR Chapter 2, Section 2.1, Page 2-3, at the end.



Population centers (more than 25,000 persons) and communities (places less than 25,000
persons) are shown below with distance from the site and 2010 census population (see Figure
2-25):

* Andrews, Andrews County, Texas: 32 miles southeast: 11,088 persons

* Eunice, Lea County, New Mexico: 6 miles west: 2,922 persons

* Hobbs, Lea County, New Mexico: 20 miles north; 34,122 persons

« Jal, Lea County, New Mexico: 23 miles south; 2,047 persons

* Lovington, Lea County, New Mexico: 39 miles north-northwest; 11,009 persons
« Seminole, Gaines County, Texas: 32 miles east-northeast; 6,430 persons

+ Denver City, Gaines County, Texas: 40 miles north-northeast; 4,479 persons

For additional information regarding the demographics of the general project area and potential
socio-economic impacts associated with the proposed WCS CISF, please refer to the
Socioeconomic Impact Assessment in Appendix A of the Environmental Report.

Popuilation within a 5-mile radius centered on the proposed WCS CISF consists of scattered
residences located in the eastern portion of the City of Eunice in Lea County, New Mexico. The
closest residents to the WCS CISF reside within the 20 homes located approximately 4 to 5
miles west of the project. The locations of these homes with relation to the proposed WCS CISF
estimated population counts are shown in Figure 2-19 Present Population Distribution.

The estimated 2014 population within a 5-mile radius is 55 persons. This estimate assumes 20
households identified based on 2014 aerial photos superimposed with concentric one-mile
radius circles. Household size was determined using an average household size of 2.71
persons according to 2010 census data for Census Tract 8/Block Group 2 in Lea County and by
applying that average household size to the number of households identified. Because of the
remoteness of the proposed WCS CISF and because a majority of the land within the 5-mile
radius is owned by WCS, it is unlikely that the permanent population within a 5-mile radius
would change significantly during the proposed license period.

No transient or institutional populations are known within 5 miles of the proposed WCS CISF.
There are no known public recreation areas or state or federal parks within the 5-mile radius.




Texas State Highway 176, a two-lane highway generally oriented east-west, is the only public
transportation facility that provides access to the existing WCS commercial waste management
facility. Land uses within a few miles of the WCS CISF include agriculture, cattle ranching,
drilling for and production from oil and gas wells, quarrying operations, uranium enrichment,
municipal waste disposal, and the surface recovery and land farming of oil field wastes.

Based on U.S. Census Bureau decennial data, Lea County experienced a historical annual
percentage growth rate of 0.55% from 1970 to 2010. Applying this historical annual percentage
growth rate of 0.55%, the projected 2064 population within the 5-mile radius is 72 persons, an
increase of 17 persons from the estimated 2014 population. Table 2.8 provides the population
projection calculations for the populated sectors within a 5-mile radius of the proposed WCS
CISF. This projection is conservative but appropriate given existing land uses and limited land
area available for development. Figure 2.20 Projected Population Distribution illustrates the
projected population distribution within the 5-mile radius based on the 0.55% annual percentage
growth rate.

Table 2-8 Projected Populations Based on Annual Percentage Growth Rate of 0.55%

s g 3014t Ll t2'014t | Projected Population®

LA Re;:g::es, Posp:"}zign, 2024 2034 | 2044 | 2054 | 2064

WNW 2 6 6 7 7 7 8

WSW 18 49 52 55 58 61 64
Total 55 58 62 65 68 72

Source/Note: 'Residences were identified based on 2014 aerial photos superimposed with
concentric one-mile radius circles. “The 2014 estimated population was calculated by
applying the average household size of 2.71 persons (based on 2010 Census data
representing Census Tract 8/Block Group 2 in Lea County) to the number of residences
identified on 2014 aerial. *The following projected population calculation was utilized:
[(0.55/100)+1]" x [(2014, 2024, 2034, 2044, or 2054) Population].

Two other possible scenarios were investigated based on 2010-2040 population projections
prepared by the Geospatial and Populations Studies Group - University of New Mexico.
Applying an annual percentage growth rate of 2.4 percent (based on projected Lea County
Populations 2010-2040) results in a 2064 population projection of 177 persons. With a 1.2
percentage annual growth rate, which is half of the projected growth rate for Lea County (2010-
2040), projected population by 2064 would be 100 persons. Tables 2-9 and 2-10 exhibit these
calculations for the populated sectors within a 5-mile radius. Ultimately, these growth scenarios
were deemed too aggressive given existing land uses and the limited land area available for
development within populated sectors.




Table 2-9: Projected Populations Based on Annual Percentage Growth Rate of 2.4%

2014 2014 Projected Population®
Sector Esflmated x Estlma?edz 2024 2034 2044 2054 2064
Residences’ | Population
WNW 2 6 8 10 12 15 19
WSW 18 49 62 78 99 125 158
Total 55 70 88 111 140 177

Source/Note: 'Residences were identified based on 2014 aerial photos superimposed with
concentric one-mile radius circles. “The 2014 estimated population was calculated by

applying the average household size of 2.71 persons (based on 2010 Census data

representing Census Tract 8/Block Group 2 in Lea County) to the number of residences
identified on 2014 aerial. *The following projected population calculation was utilized:
[(2.4/100)+1]° x [(2014, 2024, 2034, 2044, or 2054) Population].

Table 2-10: Projected Populations Based on Annual Percentage Growth Rate of 1.2%

2014 2014 Projected Population®
Sector ES!lmated ; Estlma?edz 2024 2034 2044 2054 2064
Residences’ | Population
WNW 2 6 7 8 9 10 11
WSW 18 49 55 62 70 79 - 89
Total 55 62 70 79 89 100

Source/Note: 'Residences were identified based on 2014 aerial photos superimposed with
concentric one-mile radius circles. The 2014 estimated population was calculated by

applying the average household size of 2.71 persons (based on 2010 Census data

representing Census Tract 8/Block Group 2 in Lea County) to the number of residences
identified on 2014 aerial. *The following projected population calculation was utilized:
[(1.2/100)+1]° x [(2014, 2024, 2034, 2044, or 2054) Population].
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2. SITE CHARACTERISTICS

Waste Control Specialists LLC (WCS) controls approximately 14,000 acres of land in
northwestern Andrews County. Within this property, WCS currently operates a
commercial waste management facility on approximately 1,338 acres of land (the
existing facility) and the remaining acreage is mostly undeveloped land. The WCS
CISF will be located north and adjacent to the existing facility approximately 300
meters from the north edge of the rail loop as seen in Figure 2-1. The approximate
coordinates for Phase I of the WCS CISF site are Latitude 32° 27’ 08” north longitude
103° 03’ 35” west longitude. The existing maximum and minimum elevations of the
site are about 3520 feet and 3482 feet mean sea level (msl), respectively. Eunice, the
closest community, is located approximately 8 kilometers (5 miles) west at the cross-
junction of New Mexico Highway 207 and 234. The WCS CISF is about 51
kilometers (32 miles) northwest of Andrews, Texas, and approximately 32 kilometers
(20 miles) south of Hobbs, New Mexico. The nearest population center with an
international airport is Midland-Odessa, located 103 kilometers (64 miles) southeast of
the proposed WCS CISF.

More generally, the WCS CISF site is located at the southwestern edge of the )
Southern High Plains. This part of Andrews County is a gently southeastward sloping
plain with a natural slope of about 8 to 10 feet per mile. A topographic map of the
area is shown in Figure 2-2.

The WCS site has two approved Resource Conservation and Recovery Act (RCRA)
permits from the TCEQ (HW-50398[2-33] and HW-50397[2-32]) and a Toxic
Substances Control Act (TSCA) authorization from the United States Environmental
Protection Agency (EPA). WCS also possesses radioactive material license (RML)
R04100[2-30] and R05807[2-31] for low-level radioactive wastes (LLRW) and
byproduct material, respectively.
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2.1 Geography and Demography of Site Selected

The WCS CISF is situated in northwest Andrews County on the southwestern edge of
the Southern High Plains. The entire WCS site is approximately 14,000 acres with all
acreage being owned by WCS. The nearest population center of 25,000 or more is
Hobbs, NM about 17.5 miles northwest of the WCS CISF.

Land uses within a few miles of the WCS CISF include agriculture, cattle ranching,
drilling for and production from oil and gas wells, quarrying operations, uranium
enrichment, municipal waste disposal, and the surface recovery and land farming of
oil field wastes. Surface quarrying of caliche, sand and gravel is conducted in New
Mexico, approximately one mile west of the WCS CISF. The oil field waste recovery
facility is adjacent to this quarry. The Lea County, New Mexico municipal solid
waste landfill is located adjacent to the state line to the immediate south and west of
the WCS CISF. Uranium Enrichment Company (URENCO) operates a centrifuge
technology, uranium enrichment facility about one mile to the southwest of the HW-
50397 RCRA landfill location.

The 15-mile radius area around the WCS CISF is very low population with some
industry and mostly ranch land and very little seasonal variation in population. In the
Environmental Report, Appendix A, The Socioeconomic Impact Assessment includes
the most recent Census data and Figure 1.1-1 in Appendix A, shows cities and towns
with a 30 mile radius of the WC CISF.

Except for a historical marker and picnic area approximately 5.5 km (3.3 mi) from the
WCS CISF at the intersection of New Mexico Highways 234 and 18, there are no
known public recreation areas or state or federal parks within 8 km (5 mi) of the WCS
CISF.

The following nonindustrial water resources are located in the proposed WCS CISF

vicinity:

e A manmade pond on the adjacent quarry property owned by Permian Basin
Materials (Permian, 2016[2-28]).

e  Baker Spring, an intermittent surface-water feature situated about 1.6 kilometers
(1 mile) northeast of the WCS CISF that contains water seasonally.

e Several cattle-watering holes where groundwater is pumped by windmill and
stored in aboveground tanks.

e  Monument Draw, a natural shallow drainageway situated several kilometers
southwest of the WCS CISF. Local residents indicated that Monument Draw only
contains water for a short period of time following a significant rainstorm (LES,
2005[2-19])).
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The nearest residential areas are due west of the WCS CISF in the city of Eunice, New
Mexico, which is approximately 8 km (5 mi) away. The closest residence from the
center of the WCS CISF is approximately 6 km (3.8 mi) away on the east side of
Eunice, New Mexico.

Population centers (more than 25,000 persons) and communities (places less than
25,000 persons) are shown below with distance from the site and 2010 census
population (see Figure 2-25):

*  Andrews, Andrews County, Texas: 32 miles southeast: 11,088 persons

*  Eunice, Lea County, New Mexico: 6 miles west: 2,922 persons

*  Hobbs, Lea County, New Mexico: 20 miles north; 34,122 persons

» Jal, Lea County, New Mexico: 23 miles south; 2,047 persons

* Lovington, Lea County, New Mexico: 39 miles north-northwest; 11,009 persons
*  Seminole, Gaines County, Texas: 32 miles east-northeast; 6,430 persons

*  Denver City, Gaines County, Texas: 40 miles north-northeast; 4,479 persons

For additional information regarding the demographics of the general project area and
potential socio-economic impacts associated with the proposed WCS CISF, please
refer to the Socioeconomic Impact Assessment in Appendix A of the Environmental
Report.

Population within a 5-mile radius centered on the proposed WCS CISF consists of
scattered residences located in the eastern portion of the City of Eunice in Lea County,
New Mexico. The closest residents to the WCS CISF reside within the 20 homes
located approximately 4 to 5 miles west of the project. The locations of these homes
with relation to the proposed WCS CISF estimated population counts are shown in
Figure 2-19 Present Population Distribution within 5 miles of CS.

The estimated 2014 population within a 5-mile radius is 55 persons. This estimate
assumes 20 households identified based on 2014 aerial photos superimposed with
concentric one-mile radius circles. Household size was determined using an average
household size of 2.71 persons according to 2010 census data for Census Tract
8/Block Group 2 in Lea County and by applying that average household size to the
number of households identified. Because of the remoteness of the proposed WCS
CISF and because a majority of the land within the 5-mile radius is owned by WCS, it
is unlikely that the permanent population within a 5-mile radius would change
significantly during the proposed license period.
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No transient or institutional populations are known within 5 miles of the proposed
WCS CISF. There are no known public recreation areas or state or federal parks
within the 5-mile radius. Texas State Highway 176, a two-lane highway generally
oriented east-west, is the only public transportation facility that provides access to the
existing WCS commercial waste management facility. Land uses within a few miles of
the WCS CISF include agriculture, cattle ranching, drilling for and production from

oil and gas wells, quarrying operations, uranium enrichment, municipal waste

disposal, and the surface recovery and land farming of oil field wastes.

Based on U.S. Census Bureau decennial data, Lea County experienced a historical
annual percentage growth rate of 0.55% from 1970 to 2010. Applying this historical
annual percentage growth rate of 0.55%, the projected 2064 population within the 5-
mile radius is 72 persons, an increase of 17 persons from the estimated 2014
population. Table 2.8 provides the population projection calculations for the
populated sectors within a 5-mile radius of the proposed WCS CISF. This projection is
conservative but appropriate given existing land uses and limited land area available
for development. Figure 2.20 Projected Population Distribution within 5 Miles of
WCS, illustrates the projected population distribution within the 5-mile radius based
on the 0.55% annual percentage growth rate.

Two other possible scenarios were investigated based on 2010-2040 population
projections prepared by the Geospatial and Populations Studies Group - University of
New Mexico. Applying an annual percentage growth rate of 2.4 percent (based on
projected Lea County Populations 2010-2040) results in a 2064 population projection
of 177 persons. With a 1.2 percentage annual growth rate, which is half of the
projected growth rate for Lea County (2010-2040), projected population by 2064
would be 100 persons. Tables 2-9 and 2-10 exhibit these calculations for the populated
sectors within a 5-mile radius. Ultimately, these growth scenarios were deemed too
aggressive given existing land uses and the limited land area available for
development within populated sectors.
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1.0 CURRENT SOCIAL AND ECONOMIC CONDITIONS,
INCLUDING BASELINE SOCIOECONOMIC DATA FOR THE
REGION OF INTEREST

1.1 DEMOGRAPHIC PROFILE IN THE REGION OF INTEREST (ROI)

The existing WCS processing, storage, and disposal facility is in Andrews County, Texas, near the
border of Lea County, New Mexico. Andrews, Texas, and Eunice, New Mexico, are the closest
communities to the site at distances of approximately 32 miles southeast and six miles west,
respectively. Population centers (more than 25,000 persons) and communities (less than 25,000
persons) are shown below with distance from the site and 2010 census population (see Figure 1a):

¢ Andrews, Andrews County, Texas: 32 miles southeast: 11,088 persons

» Eunice, Lea County, New Mexico: 6 miles west: 2,922 persons

e Hobbs, Lea County, New Mexico: 20 miles north; 34,122 persons

¢ Jal, Lea County, New Mexico: 23 miles south; 2,047 persons

¢ Lovington, Lea County, New Mexico: 39 miles north-northwest: 11,009 persons
« ' Seminole, Gaines County, Texas: 32 miles east-northeast: 6,430 persons

¢ Denver City, Gaines County, Texas: 40 miles north-northeast: 4,479 persons.

Population and Population Projections in the Region of Interest

Aside from these communities, the population density around the site is low. A majority of the ROl is
in Andrews and Gaines Counties, Texas, with a large portion in Lea County, New Mexico. Small
portions of the ROI fall in Winkler County and Ector County, Texas, so they are also included. Table
1-1 shows the historical population of Texas and New Mexico Counties in the ROI from 1970 to 2010.
All counties grew between 1970 and 2010 with the exception of Winkler County, which experienced
population decline (26 percent) over the 40-year period. Andrews County grew by 43 percent
between 1970 and 2010, while Gaines County grew 51 percent and Ector County (though the county’s
largest population center, Odessa, does not fall in the ROI) grew by 49 percent. The population in Lea
County, New Mexico, grew by 22 percent.

Table 1-1: Historical Population of Counties in the Region of Interest, 1970-2010

Year Andrews Co., TX | Gaines Co., TX | Winkler Co., TX | Ector Co., TX | Lea Co., NM*

1970 10,372 11,593 9,640 91,805 49,554

1980 13,323 13,150 9,944 115,374 55,993

1990 14,338 14,123 8,626 118,934 55,765

2000 13,004 14,467 7,173 121,125 55,511

2010 14,786 17,526 7,110 137,130 60,702
Percent change 43% 51% -26% 49% 22%
1970 to 2010

Source: Texas Almanac, Population of Texas Counties 1850-2010.
*Lea County, New Mexico, data from U.S. Census (from WCS Socioeconomic Impact Assessment, 2008).

WCS SocioeconomicImpact Assessment 2015 11 Rev. December-2015



NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-2.2

Provide a description of the onsite meteorological measurement program consistent with
Regulatory Guide 1.23, which is cited in NUREG-1567. Section 2.3.3 of the WCS SAR provides
a listing of the meteorological variables measured, and at which heights. Other information is
needed to access accuracy, resolution, and range; such as a description the meteorological
instrumentation that was used, detail on its emplacement and operation, types of sensors,
instrument surveillance plans, and data acquisition and reduction methods.

This information is needed to determine compliance with 10 CFR 72.90.

WCS RSI 2.2 Response
WCS has provided the requested information in WCS SAR Chapter 2, Section 2.3.3.

WCS has provided a new attachment for WCS SAR Chapter 2. Attachment G, Technical
Specifications for Towers, is provided on enclosed disk 1.

2.3.3 Onsite Meteorological Measurement Program

Meteorological data have been collected on the WCS property from four (4) meteorological
towers stations. The towers were located in positions where the measurements will accurately
represent overall site meteorology for the WCS site. The map-shown in Figure 2-4 illustrates
where the stations are located in relation to the WCS facility. The equipment is checked daily
and calibrated quarterly. WCS follows a meteorological measurement program that is consistent
with Regulatory Guide 1.23, which is cited in NUREG-1567. Details for each station at the WCS
site are and-listed below:

¢ WCS stations on-site include Tower 1 (Figure 21-1), which has been collecting data
since March 2009, and-it measures temperature, wind direction, wind speed, relative
humidity at 2 and 10 meters, barometric pressure, solar radiation, and rain at 2 meters
only. Data averages, unless otherwise noted, are based on available historic records
from 2009-2015. WCS has sensors at both the 2-meter (lower) and 10-meter (upper)
height intervals. Tower 1 was installed using a Met One Model 970666 30-foot guyed
fold over tower. Specifications for the instrumentation and install are in Attachment G.

o The ER Tower (Figure 2-22) which has been collecting data since July 2009 measures
temperature, wind direction, wind speed, relative humidity at 2 and 10 meters,
barometric pressure, solar radiation, and rain at 2 meters only. Data averages, unless
otherwise noted, are based on available historic records from 2009-2015. WCS has
sensors at both the 2-meter (lower) and 10-meter (upper) height intervals. The ER
Tower was installed using a Met One Model 970666 30-foot guyed fold over tower.
Specifications for the instrumentation and install are in Attachment G.

e The WeatherHawk West and East Tower (Figures 2-23 and 2-24) haves been collecting
data since March 2009. They and-theyit- measures temperature, wind direction, wind
speed, relative humidity, barometric pressure, solar radiation, and rain at roughly 4
meters10-feet. Data averages, unless otherwise noted, are based on available historic

DB1/ 88350642.1




records from 2009-2015. Specifications for the instrumentation and install are in
Attachment G.

Measurements for all parameters, listed in Table 2-11 are taken at 10 minute, 60 minute and 24
hour averages and recorded/stored on a dedicated Campbell Scientific data logger at each
station. Routinely the data loggers automatically download their content to a server in Dallas,
TX for long-term storage. Data loggers can be remotely accessed via password protected radio
telemetry; and the server can be securely accessed via a password protected internet
connection. The table below lists the meteorological parameters measured and at what heights.

TABLE 2-11: Meteorological Tower Measurements

Weather Station Instrument

Parameter (Ht above Grnd Tower 1 . f:er ggt v‘\’[\gt Manufacturer
Wind Spd (2 Meters) X X Met One
Wind Spd (10 Meters) X X Met One
Wind Spd (4 Meters) X X Weather Hawk*
Wind Dir (2 Meters) X X Met One
Wind Dir (10 Meters) X X Met One
Wind Dir (4 Meters) X X Weather Hawk*
Air Temp [°F] (2 Meters) X X Met One
Air Temp [°F] (10 Meters) X X Met One
Air Temp [°F] (4 Meters) X X Weather Hawk*
Relative Humidity (2 Meters) X X Met One
Relative Humidity (10 Meters) X X Met One
Relative Humidity (4 Meters) X X Weather Hawk*
Barometric Press (2 meter) X X Met One
Barometric Press (4 Meters) ’ X X Weather Hawk*
Solar Radiation (2 Meters) X X Met One
Solar Radiation (4 Meters) X X Weather Hawk*
Rain [Tip Bucket] (Ground) X X Met One
Rain [Tip Bucket] (Ground) X X Weather Hawk*

* Weather Hawk is a Division of Campbell Scientific.

Information for the Met One Towers and the WeatherHawk Series regarding range,

accuracy, and resolution is listed in the Table 2-12.

The WeatherHawk East Tower-has-been-collecting data since March 2009-and it measures
temperature, wind-direction, wind speed;,relative humidity, baremetric pressure solar

DB1/ 88350642.1 —




Table 2-12 Meteorological Tower Sensors

90-100%RH

Sensor Range Accuracy Resolution
Parameter
WeatherHawk Series 500
Air Temperature Capacitive -60-+140F +/-09F@-40to | 0.1F
Ceramic 125F
Relative Humidity | Capacitive thin- 0-100% +/-3% @ O- 0.1%
film polymer 90%RH; +/-5% @

Barometric
Pressure

Capacitive Silicon

17.72-32.48 inHg
(60-110 kPa)

0.15inHg @ +32
to +86 F (+-.05
kPa @0-32 C)

.03 inHg @-60 to
+140 F (+-.1 kPa
@-52 to +60 C)

Solar Radiation Silicon 300 to 1100 nm Reproducibility Infinite
Pyranometer (Spectral Range) +/-2%
Rain Piezoelectric 9.3 in’(collecting | <5% (weather .001in
area)_ dependent)
Wind Direction Ultrasonic 0-360 deg +/-2 deg 1 deg
(Azimuth)
Wind Speed Ultrasonic 0-134 mph +/-.67 mph (+/- .22 mph (0.1 m/s)
0.3m/s)or +/- 2%
whichever is
greater
Met One Towers
Air Temperature Themistor -50 to +50 C +/-0.10C Analog Output
with Infinite
Resolution
Relative Humidity | Capacitive thin- 0-100% +/-3% @ 0-10% Analog Output
film polymer and 90-100%; +/- | with Infinite
2% @ 10-90% Resolution
Barometric Active Solid-State | 0-100% +/-0.125% FS Analog Output
Pressure Device with Infinite
Resolution
Solar Radiation Pyranometer 0.4t00.7 +/- 5% Analog Output
micrometers with Infinite
Resolution
Rain Dual-chambered 8 in’ (collecting @ 0.5” /hour +/- 0.01”

potentiometer

tipping bucket area) 0.5%; @ 1” to
that activates a 3”/hour +/- 1.0%
reed switch
Wind Direction Wire-wound 0-360 deg +/-5 deg Analog Output

with Infinite
Resolution

DB1/ 88350642.1




Wind Speed 3-cup 0-125 mph +/-1.5% or 0.25 1.79 mph @ 1 sec;
anemometer mph 0.03 mph @ 1 min

Add to Section 2.3.1.2 at the end of section

Change title to “Extreme Winds and Atmospheric Stability”

The neighboring NEF site analyzed wind speed and direction from the Midland-Odessa First
Order weather station for the years 1987 to 1991. Calculated annual mean wind speed was 5.1
meters per second (11.4 miles per hour), with prevailing winds from the south and a maximum
5-second wind speed of 31.2 meters per second (70 miles per hour). The Pasquill stability
classes range from A to F, with the most stable classes — E and F - occurring 18.9 and 13
atmospheric percent of the time, respectively. The least stable classes, A and B, occur 0.3 and
3.5 percent of the time, respectively. NEF compared this data against data generated at WCS
from October 1999 through August 2002, and found similar wind patterns and distribution of
wind speed between Midland-Odessa and WCS locations (EIS for NEF, 2005).

DB1/ 88350642.1 L8
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2.3 Meteorology

Regional Climatology

The Weather Forecast Office at Midland, Texas covers the High Plains where the
proposed WCS CISF is located. The climate of the WCS CISF in Andrews County,
TX can best be described as “semi-arid continental” marked with four seasons.
Summers are typically hot, dry weather with the relative humidity being generally
low. July is the hottest month with high temperatures occasionally reaching above
100 degrees Fahrenheit. January is the coldest month, although the winters are not
generally severe. Temperatures occasionally dip below 32 degrees Fahrenheit.

Precipitation levels are generally very low in this arid climate. The precipitation tends
to be heavier in the summer and fall.

During the winter, the regional weather is often dominated by a high-pressure system
in the central part of the western United States and a low-pressure system in north-
central Mexico. The region is affected by a low-pressure system located over Arizona
in the summer.

Local Meteorology

The Weather Forecast Office at Midland-Odessa, Texas covers the High Plains where
the proposed WCS CISF is located. In addition to the weather forecast office in
Midland, climatological data for atmospheric variables such as temperature, pressure,
winds, and precipitation are also collected at stations in Jal, New Mexico; Hobbs, New
Mexico; and Andrews, Texas. Table 2-1 indicates the distances and directions of
these stations from the WCS CISF and the length of record for the reported data.

The Midland-Odessa monitoring station is the closest first-order National Weather
Service station to the WCS CISF. First-order weather stations record a complete
range of meteorological parameters for 24-hour periods, and they are usually fully
instrumental and I operated by the National Weather Service
(http://www.ncdc.noaa.gov/homr/).

Onsite Meteorological Data

Meteorological data have been collected on the WCS property from four (4)
meteorological tower stations. The towers were located in positions where the
measurements will accurately represent overall site meteorology for the WCS site. The
map show in Figure 2-4 illustrates where the stations are located in relation to the
WCS facility. The equipment is checked daily and calibrated quarterly. WCS follows
a meteorological measurement program that is consistent with Regulatory Guide 1.23,
which is cited in NUREG-1567. Details for each station at the WCS site are listed
below:
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e WCS stations on-site include Tower 1 (Figure 2-21), which has been collecting
data since March 2009, measures temperature, wind direction, wind speed,
relative humidity at 2 and 10 meters, barometric pressure, solar radiation, and
rain at 2 meters only. Data averages, unless otherwise noted, are based on
available historic records from 2009-2015. WCS has sensors at both the 2-
meter (lower) and 10-meter (upper) height intervals. Tower 1 was installed
using a Met One Model 970666 30-foot guyed fold over tower. Specifications
for the instrumentation and install are in Attachment G.

e The ER Tower (Figure 2-22) has been collecting data since July 2009
measures temperature, wind direction, wind speed, relative humidity at 2 and
10 meters, barometric pressure, solar radiation, and rain at 2 meters only. Data
averages, unless otherwise noted, are based on available historic records from
2009-2015. WCS has sensors at both the 2-meter (lower) and 10-meter (upper)
height intervals. The ER Tower was installed using a Met One Model 970666
30-foot guyed fold over tower. Specifications for the instrumentation and
install are in Attachment G.

e The WeatherHawk West and East Tower (Figures 2-23 and 2-24) have been
collecting data since March 20099.They measure temperature, wind direction,
wind speed, relative humidity, barometric pressure, solar radiation, and rain at
roughly 4 meters. Data averages, unless otherwise noted, are based on
available historic records from 2009-2015. Specifications for the
instrumentation and install are in Attachment G.

Measurements for all parameters, listed in Table 2-11, are taken at 10 minute, 60
minute and 24 hour averages and recorded/stored on a dedicated Campbell Scientific
data logger at each station.

Maximum and Minimum Temperatures

The Western Regional Climate Center (www.wrcc.dri.edu) has historic temperature
data for Andrews, TX. The temperature data currently available spans from 1962 until
2010. The average maximum and minimum temperatures, the record high
temperature and low temperature for each month, and the annual high and low
temperature for these years is shown on Table 2-2. In Andrews, TX the average
annual maximum temperature is 77.5 degrees Fahrenheit and the average annual
minimum temperature is 49.6 degrees Fahrenheit.

The normal temperature range for the WCS CISF is 44.1 degrees Fahrenheit to 81.5
degrees Fahrenheit (mean monthly temperature). The off-normal maximum and
minimum temperature is 30.1 degrees Fahrenheit and 94.6 degrees Fahrenheit (mean
daily temperature). The extreme temperature minimum is -1 degree Fahrenheit and
the maximum is 113 degrees Fahrenheit (Table 2-2).
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Extreme Winds and Atmospheric Stability

Regionally wind speeds are usually more moderate, although relatively strong winds
often accompany occasional frontal activity during late winter and spring months and
sometimes occur just in advance of thunderstorms. Frontal winds may exceed 13
meters per second (30 miles per hour) for several hours and reach peak speeds of more
than 22 meters per second (50 miles per hour).

Wind speed and direction data measured at the on-site WCS meteorological stations
from 2010 to 2015 is shown on wind rose diagrams in Figure 2-4, Figure 2-5, Figure
2-6, Figure 2-7, and Figure 2-8. The data used to create the wind rose diagrams is
located on compact discs in Attachment A. The wind roses show the percent of the
time (rings) that the wind blows from each of the 16 directions (N, NNE, NE, NNW)
by the length of the bars. The shading of the bars also indicates the frequency of
occurrence of wind speeds within the wind speed classes shown on the figures. The
on-site data indicates that for this period from 2010 to 2015 the average wind speed
ranged from 6.07 knots to 10.53 knots. The wind direction is predominantly from the
south. The diagrams indicate that wind gusts in excess of 22 mph generally blow from
the southwest or northeast.

The neighboring NEF site analyzed wind speed and direction from the Midland-
Odessa First Order weather station for the years 1987 to 1991. Calculated annual mean
wind speed was 5.1 meters per second (11.4 miles per hour), with prevailing winds
from the south and a maximum 5-second wind speed of 31.2 meters per second (70
miles per hour). The Pasquill stability classes range from A to F, with the most stable
classes — E and F — occurring 18.9 and 13 atmospheric percent of the time,
respectively. The least stable classes, A and B, occur 0.3 and 3.5 percent of the time,
respectively. NEF compared this data against data generated at WCS from October
1999 through August 2002, and found similar wind patterns and distribution of wind
speed between Midland-Odessa and WCS locations (EIS for NEF, 2005).

Tornado and Sever Weather Conditions

Two F2 Class (wind speed from 113 to 157 mph) tornadoes have been recorded in
Andrews County, TX from 1950 through 2015 according to data reported by NOAA.
NOAA reports there were eight F1 Class (wind speed 73 to 112 mph) tornadoes
recorded in Andrews County since 1950. No F4 or F5 tornados have ever been
reported in the vicinity of the WCS CISF.

Tornados are classified using the F-scale with classifications ranging from FO-F5 as
follows:

e FO-classified tornados have winds of 64 to 116 kilometers per hour (40 to 72
miles per hour)

e Fl-classified tornados have winds of 117 to 181 kilometers per hour (73 to 112
miles per hour)
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Table 2-11 Meteorological Tower Measurements
Parameter (Ht above Tower W;;ther St;;::n WH Instrument

Grnd 1 Tower | East West Manufacturer

Wind Spd (2 Meters) X X Met One

Wind Spd (10 Meters) X X Met One

Wind Spd (4 Meters) X X Weather Hawk*

Wind Dir (2 Meters) X X Met One

Wind Dir (10 Meters) X X Met One

Wind Dir (4 Meters) X X Weather Hawk*

Air Temp [°F] (2 Meters) X X Met One

Air Temp [°F] (10 Meters) X X Met One

Air Temp [°F] (4 Meters) X X Weather Hawk*

Relative Humidity (2

Meters) X X Met One

Relative Humidity (10

Meters) X X Met One

Relative Humidity (4 .

Meters) X X Weather Hawk

Barometric Press (2 meter) X X Met One

Barometric Press (4 X X Weather Hawk*

Meters)

Solar Radiation (2 Meters) X X Met One

Solar Radiation (4 Meters) X X Weather Hawk*

Rain [Tip Bucket] (Ground) X X Met One

Rain [Tip Bucket] (Ground) X X Weather Hawk*
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Table 2-12 Meteorological Tower Sensors

Parameter | Sensor | Range | Accuracy [ Resolution
WeatherHawk Series 500
Air Temperature | Capacitive -60 - +140 F +/-09F@ -40to [O0.1F
Ceramic 125 F
Relative Humidity | Capacitive thin- 0-100% +/-3% @ 0- 0.1%
film polymer 90%RH; +/-5% @
90-100%RH
Barometric Capacitive Silicon | 17.72-32.48 inHg | 0.15 inHg @ +32 | .03 inHg @-60 to
Pressure (60-110 kPa) to +86 F (+-.05 +140 F (+-.1 kPa
kPa @0-32 C) @-52 to +60 C)
Solar Radiation Silicon 300 to 1100 nm Reproducibility Infinite
Pyranometer (Spectral Range) | +/-2%
Rain Piezoelectric 9.3 in?(collecting | <5% (weather .001 in
area) dependent)
Wind Direction Ultrasonic 0-360 deg +/- 2 deg 1 deg
(Azimuth)
Wind Speed Ultrasonic 0-134 mph +/-.67 mph (+/- .22 mph (0.1 m/s)
0.3m/s) or +/- 2%
whichever is
greater
Met One Towers
Air Temperature | Themistor -50to +50 C +/-0.10 C Analog Output
with Infinite
Resolution
Relative Humidity j Capacitive thin- 0-100% +/-3% @ 0-10% Analog Output
film polymer and 90-100%; +/- | with Infinite
2% @ 10-90% Resolution
Barometric Active Solid-State | 0-100% +/-0.125% FS Analog Output
Pressure Device with Infinite
Resolution
Solar Radiation Pyranometer 0.4t00.7 +/- 5% Analog Output
micrometers with Infinite
Resolution
Rain Dual-chambered 8 in? (collecting @ 0.5”/hour +/- 0.01”
tipping bucket that | area) 0.5%; @ 1” to
activates a reed 3”/hour +/- 1.0%
switch
Wind Direction Wire-wound 0-360 deg +/-5 deg Analog Output
potentiometer with Infinite
Resolution
Wind Speed 3-cup anemometer | 0-125 mph +/-1.5% or 0.25 1.79 mph @ 1 sec;
mph 0.03 mph @ 1 min
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Figure 2-21 Tower 1 Located South of the WCS Guard House
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Figure 2-22 ER Tower Located on the North Side of the WCS Federal Waste Facility
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06/23/2016

Figure 2-23 WeatherHawk East Located on the East Side of the Permitted Area for WCS
(North of the Rail Loop)
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Figure 2-24 WeatherHawk West Located West of the WCs LSA Pad Next to
State Line Road
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Solar energy is a significant
element in large-scale atmos-
pheric motion, and as a result
it has an important place in
meteorology. It is directly relat-
ed to atmospheric stability,
and is used in determining
stability classes for pollution
studies. Met One Instruments
supplies solar sensors to meet
virtually any monitoring
requirement.

Model 095 Pyranometer

The Model 095 Pyranometer
incorporates a multi-junction
differential thermopile and a
precision ground optical glass
hemisphere which is transpar-
ent to wave lengths 0.285 to
2.80 microns. It is used for
high-precision, broad-band
measurements of incident
solar radiation.

Features

0 Differential thermopile
detector

o High accuracy, broad
bandwidth

o Temperature compensated

O Rapid response time

o Built-in leveling devices

The detector element is of
wirewound-plated construction
with black and white seg-
ments. When exposed to solar
radiation the differing absorp-
tivity of the black and white
surfaces develops a tempera-
ture differential. The ther-
mopile then produces a volt-
age proportional to the solar

htip://www.metone.com

Solar Radiation Sensors

radiation. Built in thermistor
circuitry is incorporated to
eliminate the effects of ambient
temperature.

The single hemispherical optical
glass dome has a waterproof
seal, but can easily be removed
for repairs. The case is cast alu-
minum, painted white, and is fit-
ted with a desiccator, circular
level, and leveling screws. A
mounting base with a vertical
3/4" IPS pipe simplifies field
installation of the sensor. This
rugged instrument is capable of
withstanding mechanical vibra-
tions of up to 20 G's.

Met One Instruments, Inc.

Corporate Sales & Service: 1600 Washington Bivd., Grants Pass, OR 97526, Phone (541) 471-7111, Fax (541) 471-71 8 €
Distribution & Service: 3206 Main Street, Suite 106, Rowlett, TX 75088, Phone (972) 412-4747, Fax {972) 412-4716

Model O&=3¢




Solar Sensor Specifications= ®

Spectral Response
nanometers
microns

Calibration

Sensitivity**

Impedance

Temperature
Dependence

Linearity

Response time

Cosine Response

Physical
Size
(including mount)

Weight
(including mount)

Mounting

Cable
(xx = length in feet)

Model 095

285 to 2800
0.28t0 2.80

Integrating hemisphere
approx. 1 cal cm 2
min!, at 25°C

11 mV/kwatt meter 2,
approx.

350 Ohms, approx.

+1.5% constancy
from -20 to +40° C

+1% from O to
1400 watts meter?

5 seconds
(1/e signal)

+2% from normalization
0°-70° zenith angle;
+5% 70°-80° zenith
angle

5.75" dia. x 21" H

4 1bs (1.8 KG)

Leveling plate and
mounting base included
Requires #1552 fitting
or similar device

#1138-xx

* Contact factory for other ranges.

Mo«<—del 394

285  to 2800 (clear)
0.2 to 2.80 (clear)

inte> e—yrating hemisphere
ap> rox. 1calcm?
mr — 7, at 25°C

9 ma \//kwatt meter-2,
ap> rox.

65> Ohms

+12-& constancy
frore—y -20°to +40°C

+0. £59% from O to
28» Q watts meter2

ise>cond
(/e signal)

12~ from normalization
0°-"7 Q° zenith angle
+32~-5 from 70°-80°

zeny m th angle

5.7 diax 23 H

9> == (4 KG)

Lev e==ling plate and

mo w_anting base inc'uded
Rec—yg uires #1552 fitting
or = imilar device

#11 38-xx

** Sensitivity varies among sensors of the same type.
A Calibration Certificate is supplied with each sensc—>r".

Model 096

400 to 1100
04to1.1

against Eppley B&W
under natural daylight

8.0 mV/kwatt meter-2
with 100 Ohm load,
approx.

100 Ohm load
(dependent upon
sensor sensitivity)

+0.15%/degree C,
maximum

+1% from O to
3000 wafts meter-2

10 microseconds
{10% to 90%)

Corrected up to 82°
Incident angle.
Azimuth error less
than 1% over 360°
at 45° elevation

3" dia. x 19" H

1.2 Ibs (.54 KG)

Leveling plate and
mounting base included
Requires #1552 fitting
or similar device

#1832-xx

Model 097

250 to 60000
0.25 to 60
against transfer
standard and
compared to a
tungsten-halide
light source

75 mV/kwatt
meter-2, approx.

4 Ohms

N/A

N/A

10.5 seconds

N/A

28"Wx25"H
x37"L

3 Ibs (1.3 KG)

Mounting plate
for support
arm included

#2437 -xx




MODEL 96-1
SOLAR RADIATION SENSOR

OPERATION MANUAL

1600 Washington Bivd. Regional Sales & Service
Grants Pass, Oregon 97526 3206 Main St., Suite 106
Telephone 541-471-7111 Rowlett, Texas 75088
Facsimile 541-471-7116 Telephone 214-412-4747
Met One Facsimile 214-412-4716

Instruments






1.0

1.1

1.2

1.3

096-1 SOLAR RADIATION SENSOR
GENERAL INFORMATION

The Model 096-1 Solar Radiation Sensor is an accurate and sensitive sensor using a Li-
COR sensing element and designed for the continous measurement of solar radiation.
Typically, the sensor is mounted with the 1289 Mounting Piate.

Spectral Response. The relative spectral response of the siiicon photodiode does not
extend uniformly over the full solar radiation range. A typicai response curve Is
presented in Figure 1.1. The response Is very low at 0.4 pm and then increases nearly
linear to a cutoff near 1.1 um. Changes In the specirai distribution of the Incident light,
coupled with the non-uniform spectral response, can cause errors in the photodiode
output. Huil3 shows that in the 0.4 to 0.7 um range, the spectral distribution of sun
plus sky radiation on a horizontal surface is remarkably constant even when ciear and
overcast days are compared. However, Gates2 indicates that the major change in
spectral distribution of soiar radiation occurs in the near Infared where water vapor
absorption takes place on cloudy days. Data collected at iow solar elevations can show
significant error because of aitered spectral distribution which changes in atmospheric
transmission. This is a smali part of the dally totai so the possibie observed error
usually has an insignificant effect on dally integrations.

The area under the spectral irradiance curve of the source is directly porportional to
the energy recelved by a horizontal surface. Under specific but typical conditions,
energy received on a completely overcast day has been estimated to be 11.3% of that
received on a ciear day. When both spectral distributions are weighted according to a
typical response curve of a silicon photodiode, the response on this cioudy day is 12.6%.
Therefore, errors incurred under different sky conditions, due to the spectrai response
of the photodiode, wili be small. The field tests of Federer and Tanner! and Kerr,
Thurtell and Tanner4 confirm this conclusion.

Calibration. The 096-1 Pyranometer has been calibrated against an Eppiey Precision
Spectrali Pyramonmeter (PSP) of which the calibration is periodically confirmed. The
cailbration was performed under dayiight conditions by a computer sampling of
instantaneous readings from the Eppley and Li-COR pyranometers. Instantangous
readings were taken continuously for 10 minutes and then averaged. Sequentiai ten
minute averaging periods were run from sunup to sundown for 3-4 days. These ten
minute averages were then evaluated and used to compute an average calibration
constant. The uncertainty of calibration is + 5%.

Tabie 1-1
Model 096-1 Solar Radiation Sensor Specifications

Calibration Calibrated against an Eppley Pyranometer
under natural daylight clear conditions.
Absolute accuracy under these conditions is
15%. All sensors are calibrated to within
1% of each other.
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Sensitivity Typicaily 80 microamp/1000

watts m-2,

Linearity Maximum deviation of 1% to 3000
walts m-2,

Stabllity Less than 2% change over a 1 year
period.

Response Time (10-90%) 10 microseconds

Temperature Dependence t .15% per °C maximum

Cosine Correction Cosine corrected up to 82° angle
of incidence.

Azimuth Error Less than 1% over 360° at 45°
elevation.

Sensor Case Waeather-proof anodized aiuminum

case with diffuser and stainless steel
hardware. Precision ievel supplied.

Mounting A 1289 Mounting Piate is provided.
2.0 INSTALLATION
2.1 096-1 Solar Radiation Sensor Instaliation

A. Typically, the sensor Is mounted fo the 1289 Mounting Plate. Refer to Figure
2-1. Using a 1552 Mounting Clamp, the radiation sensor and mounting piate
may be directly mounted to Met One instruments' Model 191 Mounting Arm, or
similar.

B. For proper operation it Is necessary that the sensor be level. Levei the sensor
using the three outer screws. Lock into place using three inner screws.

C The sensor is supplied with an atiached 1832 cabie. The white or red wire Is the
+ signal. The black wire is the common.
3.0 096-1 SOLAR RADIATION SENSOR CHECK-OUT
3.1  Modei 096-1 Soiar Radiation Sensor has been calibrated at the factory. it wiil not
change uniess it is damaged. To check for proper operation of the sensor, expose the

sensor to bright suniight and check datalogger or transiator for reasonable output, and
then completely cover the sensor with a biack tape and check for an output of near zero.
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3.2  When this sensor is used with a Mel One instruments translator, the transiator
calibration is matched to the individual sensor. if used with dataioggers or other
recording devices the use of a terminating resistor is required.

3.3  Terminating Resistor
A

The resistor is used to convert the current output signal to a voitage output

signal, and is required when the sensor is connected to miilivoit recording
devices.

B. A precision 100Q or150Q resistor has been supplied with the sensor to allow
for the correct interface between the sensor and miilivoit recording eiectronics
( - ) .
circuit cards). Place this resistor in parallel with the signal ieads from the
sensor. The output signal is then equal to:

Mv=I"R

Where:

Mv = Output microvoits

| = Output signai in microamps

R = Resistance In ohms of terminating resistor

4.0  MAINTENANCE AND TROUBLESHOOTING

4.1 General Maintenance Scheduie®

A inspect sensor for proper operation as per Section 3.0.
B. Clean sensor element monthly using clean rag or tissue.

*Scheduie is based on average to adverse environments.

REFERENCES

1. Federer, C.A., and C.B. Tanner,1965. A simple integrating pyranometer for measuring daily solar

radiation. J. Geophys, Res. 70, 2301-2306.

Gates, D.M.,1965. Radiant energy, its receipt and disposal. Meteor. Monogr.,6,No.28, 1-28.

Hull,J.N.,1954. Spectral distribution of radlation from sun and sky. Trans.lilun.Eng.

Soc.(London),19:21-28.

4. Karr, J.P.,.G.W Thurtell, and C.B. Tanner,1967. An integrating pyranometer for climatological
observer statlons and mescoscale networks. Journal of Applied Meteorology,6,688-0894.
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Wind Speed Sensor

The Model 014A Wind Speed
Sensor is an accurate, durable,
and economical anemometer
suitable for a wide range of wind
study applications. It is designed
for long term unattended
operation in most meteorological
environments.

Features

0 Range to 100 mph

O Low starting threshold

O Broad temperature operaling
range

O Accuracy of £1.5%

o Stainless steel and aluminum
construction

Operation

For maximum operational relia-
bility, the sensor uses a sealed
magnetic read switch. This
switch produces a series of con-
tact closures at a rate propor-
tional to wind speed. With its
pulsed output, the Model 014A
lends itself to applications
involving both digital and analog
measurement systems.

The pulsed signal may be con-
verted to standardized analog
voltage and/or current output by
use of translator electronics.
Direct connection to a datalogger
is also possible. The robust
aluminum cup assembly normally
supplied has a distance
constant of <15 feet. For greater
sensitivity, the optional Lexan
plastic cup assembily may be
specified, which has a distance
constant of <5 feet.

Construction

The construction of the sensor
reflects the requirement for relia-
bility and durability. Only the

hitp:/iwww.metone.com

Accuracy, reliability and economy make the Mode! 014A
Wind Speed Sensor an ideal choice for most applications.

best corrosion resistant materi-
als, such as stainless steels and
anodized aluminum are used.
The Mode' 014A sensor uses a

quick-connect sensor cable.
Cable length may extend hun-
dreds of feet without affecting
measurement performance.

Specifications
Range 0-100 mph
Starting threshold 1 mph
Accuracy +.25 mph or 1.5% FS
Distance Constant
Standard <15 feet (Metal Cup Assy)
Fast Response <5 feet (Lexan Cup Assy)
Operating Range -50°Ct0 +70°C
Contact Rating 10 mA maximum
Weight 11 ounces
Mounting Model 191 Cross Arm

Ordering Information

Standard Model
Fast Response Model
Cable

014A (Metal Cup)
014A-1 (Lexan Cup)
#1805-xx (xx = length in feet)

Met One Instruments, Inc.

Corporate Sales & Service: 1600 Washington Bivd., Grants Pass, OR 97526, Phone (541) 471-7111, Fax (541) 471-7116
Distnbution & Service: 3206 Main Street, Suite 106, Rowlett, TX 75088, Phone (972) 412-4747, Fax {972) 412-4716
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MODEL 014A
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OPERATION MANUAL
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014A WIND SPEED SENSOR

1.0  GENERAL INFORMATION

1.1 The Met One 014A Wind Speed Sensor uses a durable 3-cup anemometer assembly and
simple magnet-reed switch assembly to produce a series of contact closures whose
frequency Is proportional to wind speed. This sensor Is usually used in conjunction
with the 191 Crossarm Assembly and a translator module, but may also be used directly
with a variety of dataloggers.

1.2  Sensor Cable has a quick-connect connector with vinyl-jacketed, shielded cable. Cable
length is given in -XX teet on each cable part number.

Table 1 - 1
Model 014A Wind Speed Sensor Specifications

Performance Characteristics
Maximum Operating Range 0-60 meters/sec or 0-125 mph
Starting Speed .5 meters/sec or 1 mph
Calibrated Range 0-50 meters/sec or 0-100
Accuracy +1.5% or 0.25 mph
Temperature Range 50°Cto85°C
Distance Constant®
Standard (1812 Aluminum

Cup Assembly) Less than 15 feet
Optional (1708 Lexan Cup

Assembly) Less than 5 fest

“The distance traveled by the air after a sharp-edged gust has occurred for the
anemometer rate to reach 63% of the new speed.

Electrical Ci teristi
Output Signal Contact closure at frequency
V= (t x 1.7892) + 1 mph
Physical Ci -
Weight 1.5 Ibs.
Finish Anodized
Mounting Fixtures Use with 191 Crossarm
Cabling 2-Conductor Cable, XX is cable length

in feet
Optional Accessaries

(a)1708 Lexan Cup Assembly, Fast Response Type

014A-9800 REV. 9/96 1



2.0  INSTALLATION
2.1 014A Wind Speed Sensor Installation
A Check to see that the cup assembly rotates freely (threshold, bearing check).
B. Install the sensor into the fitting on the end of the 191 mounting arm. (THE END
WITHOUT THE ALIGNMENT BUSHING) Install just deep enough to allow cable

connection. (Reference the mounting detail in Figure 2-1).

(o4 Apply a small amount of silicone grease to the set screws to prevent ‘freezing up'
in corrosive environments. Tighten the locking set screws--do not over tighten.

D. Connect the Cable Assembly to the connector receptacle on base of sensor. Secure
the cable to the mounting arm using cable ties or tape.

2.2 Wiring

The Cable Assembly contains three wires.

Black = Signal
Red = Common
White/Brn = Cable Shield

014A-9800 REV. 9/96 2
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TABLE 3-1

MODEL 014A WIND SPEED SENSOR CALIBRATION

WIND VELOCITY VS OUTPUT FREQUENCY
Speed in Miles/Hr

V mph RPS F hz
10 2.515 5.030
20 5.310 10.619
30 8.104 16.208 ~
40 10.899 21.797
50 13.693 27.386
60 16.488 32.975
70 19.282  38.564
80 22.077 44.153
90 24.871 49.742

100 27.666 55.331
110 30.460 60.920
120 33.255 66.509

SPEED IN METERS/SEC

V mps APS F hz
2.5 1.284 2.567

5 2.846 5.693
7.5 4.409 8.819
10 5.972 11.945

12.5 7.535 15.071
15 9.098 18.197

17.5 10.661 21.323
20 12.224  24.449

22.5 13.787 27.5875
25 15.350 30.701

27.5 16.913  33.827
30 18.476  36.953

32.5 20.039 40.079
35 21.602 43.205

37.5 23.165 46.331
40 24.728  49.457

42.5 26.291 52.583
45 27.854 55.709

47.5 29.417 58.835
50 30.980 61.961

52.5 32.543 65.087
55 34.106 68.212

57.5 35.669 71.338
60 37.232 74.464

014A-9800 REV. 9/96

RPM
100
200

*300
400
500

600
700
800
800

1000

1100

1200

1300

1400

1500

1600

1700

“1800

RPM VS WIND SPEED

MPS MPH
3.113 6.964
5.779 12.928
8.446 18.892
11.112 24.856
13.778 30.820
16.444 36.785
18.110 42.749
21,777 48.713
24.443 5§4.670
27.109 60.641
29.775 66.605
32.441 72.569
35.108 78.533
37.774 84.497
40.440 90.461
43.106 96.426
45,772 102.390
48.438 108.354

* STANDARD CALIBRATOR TEST POINTS

Vmph=8PM +1
16.767

V mps = BPM_ + .44704
37.5067

Based on squation I= .5589 (V-1)
where | is the output frequency.
-V is wind speed miles par hour.
RPS = cup revalution per second.

1 MPH = 0.44707 meters/sec

F hz

3.333

6.667
10.000
13.333
16.667
20.000
23.333
26.667
30.000
33.333
36.667
40.000
43.333
46.667
50.000
53.333
56.667
60.000



3.0  OPERATIONAL CHECK-OUT AND CALIBRATION
3.1 014A Wind Speed Sensor Check-Out

A Spinning the anemometer cup assembly will produce a series of pulses.
To verify sensor output, monitor this signal with either a plug-in Translator
Module, Datalogger or an Ohmmeter. Refer to Frequency vs. Wind Speed Table
3-1. Spin slowly and monitor output signal. A windspeed calibrator may be used
to check operation at different RPM points.

B. Inspect the cup assembly for loose cup arms or other damage. The cup assembly
cannot change calibration unless a mechanical part has come loose or has been
broken. -

4.0  MAINTENANCE AND TROUBLESHOOTING
4.1 General Maintenance Schedule*

6-12 month intervals:

A Inspect sensor for proper operation per Section 3.0.
Replace Wind Speed Sensor bearings in extremely adverse environments per
Section 4.6.

12-24 month intervals:

A, Replacement of sensor bearings.

A Recommended complete factory overhaul of sensor.

*Schedule is based on average to adverse environments.

Table 4-1
TROUBLESHOOTING TABLE
Symptom Probable Cause Hemedy
No sensor output Fauity reed switch Replace reed switch
No sensor ouput Faulty bearings Replace bearings
No sensor ouput Faulty cable Check Connections

014A-9800 REV. 9/96 4



4.3 014A Wind Speed Sensor: 6-12 Month Periodic Service

A.

G

At the crossarm assembly, disconnect the Sensor Cable from the Sensor
(leave the cable secured to the crossarm) and remove the Sensor from the fitting
on the crossarm assembly.

Loosen the two set screws on the side of the hub and remove the anemometer cup
assembly.

Visually inspect the anemometer cups for cracks and breaks and make sure
that each is securely attached to the cup assembly hub.

Inspect the Sensor for any signs of corrosion and dust buildup.

Rotate the Sensor hub assembly to make sure that it tums freely and that the
Sensor bearings are not damaged. Make sure that the magnet assembly is not
contacting the reed switch. (Ref. Fig. 4.1).

A moisture drain vent is located on the base of the Sensor. Make sure that this
vent is clear.

Re-install Sensor as per installation procedure (Section 2.0) and verify
proper operation using procedures in Section 3.0.

4.4  014A Wind Speed Sensor General Assembly (refer to 014A Assembly Drawing)

The following steps cover basic disassembly:

A

At the crossarm assembly, disconnect the Sensor Cable from the Sensor
{leave the cable secured to the crossarm) and remove the Sensor from the
crossarm assembly.

Loosen the two set screws and remove the anemometer cup assembly.

Remove the three (3) flathead screws at the top of the Sensor and lift out the
bearing mount assembly, taking care not to break the wires.

4.5 Reed Switch Replacement Procedure

Use the following procedure to replace Sensor Reed Switch:

A
B.

Remove bearing mount assembly as per Section 4.4.

Unsolder the leads of the Reed Switch (10) and remove the switch from the two
mounting terminals (13).

Solder the new switch onto the sides on the switch mount terminals, taking care
not to stress the point where the leads enter the glass reed switch body. (Solder
quickly to reduce excess heat to reed switch.) Measure the distance between the
bottom of the rotating magnet and the top of the switch envelope, as shown in
Figure 4 -1. The spacing should measure between .010 and .020 inch.

014A-9800 REV. 9/96 5
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4.6

Monitor the output of the translator module and spin shaft for an upscale
indication. If switch seems to falter, adjust switch slightly closer to magnet.

If possible, connect the shaft to an 1800 RPM motor, using a flexible coupling
and verify an output of 108 mph with a 50% duty cycle.

Reassemble Sensor by reversing procedure.

FIGURE 4-1: REED SWITCH INSTALLATION
SPaceR

i ! l MAGWET
i | ASSEMBLY

il |
W | e
I ﬁ‘ | 1‘. i';
ISR

STRAIN RELIEF

VIEw of REED SwiTtH SROM BOTTDM, LoOP
MHOUWT QWITEH AS  SHOWM. -

Bearing Replacement Procedures

The bearings used in 014A Sensor are speclal stainless steel ball bearings with

a protective shield. Bearings are lubricated and sealed. Do not lubricate bearings
as the lubrication will attract dust and will form an oil/dust glue. Use the following
procedure for bearing replacement:

A

B.

Remove bearing mount assembly as per Section 4.4.

Loosen set screws(21) in magnet assembly (4), lift shaft (7) and collar (3)
up and out of bearing mount (2). Be sure to retain lower spacer (19)

Insert a right-angie type of tool, such as an allen wrench into bearing, cock it
slightly to one side and remove bearing. Remove both bearings. Clean bearing
seats. ~

Install new bearings. Be careful not to introduce dirt particles into bearings.
CLEAN HANDS ONLY! DO NOT ADD LUBRICATION OF ANY KIND.

Reassemble the Sensor in reverse order. Be sure to Include spacers (19) over
the bearings when replacing the shaft in the bearing mount. After the magnet
assembly (4) has been tightened, a barely perceptible amount of endplay should
be felt when the shatt is moved up and down (approximately .004 inch).

014A-9800 REV. 9/96 6



4.7  014A Wind Speed Sensor Repair and Recalibration Service

This service provided by the factory enables fast, economical service for the user.
This repair and calibration service includes disassembly and detailed electro-

nic components. Service includes replacement of bearings regardless of apparent
condition. Service also includes replacement of the following items.

A Shaft
B. All set screws.
Service also includes functional test of Sensor. Other components will be replaced

as required. Additional charges for additional materials only will be added to the
basic service charge. -

Table 4 - 2
REPLACEABLE PARTS LIST
ITEM # PART # DESCRIPTION
1 101685-2 WS SUPPORT
2 101685-4 BEARING MOUNT
3 101685-7 COUAR
4 101715 MAGNET ASSY
5 101812 CUP ASSEMBLY (ALUM)
6" 101898 BEARING
7° 860001 SHAFT
9 101812-1 CUP ASSEMBLY, LEXAN
10° 2844 SWITCH REED
12 510020 CAP FOR CONNECTOR
13" 970062 TERMINAL HH SMITH
19°* 860250 SPACER
21" 601250 SET SCREW 4-40X 1/8
22 601230 FLAT HD. 4-40X 1/4 SCREW

* Parts included in 2402 Rebuild Kit

014A-9800 REV. 9/96 7



| N0
MopeL O14.A (-1)
EXPLODED VIEW

OIAAQRNO OrV N



1805 SENSOR CABLE - TERMINATES IN SPADE LUGS

:I: [1805- ES f ﬁ. <

-XXX' 8"
DASH NO. = LENGTH IN FEET

A BLK {_ SIGNAL

B WHT OR RED — = COMNON

1808 SENSOR CABLE ~ USE WITH 110 WEATHERPROOF TRANSLATOR

5

[}

-~ XXX’

|

DASE NO. = LENGTH IN FEET

(
T

h)
i

A BLK

B WHT OR RED ——OCD

SIGNAL
COMMON

o|a|m|b

2026 CABLE - USE WITH MET-SET 4B AND 4C

S5y

~XXX'

2026~
nx

e P15
2 1

DASE NO. = LENGTH IN FEET

()
1

BLX

0144 REV. 47490

1
WHT OR RED———I@ 3 | COMMON

SIGNAL




FEVISIOG
i1 (ESRIPTHR DAFE L)
o | repRARN PER B.O. 1131 ortte01) bR
A BLX l, \I SICNAL
B THT OR RED 0 couici
L_—IC ssigw
¥HT/BRA ITEM PART Ko. DESCRIPTION Ty
1 | sooszz COHNECTOR, 2 PIN , ¥S31084-148-28 | 1
2 | stosco cLAUP
a | eoorea LUG, SPADE, N6 3
SENSOR END TRANSLATOR END + | 400010 CABLE, 2 VIRE. SEIELDED MR
8 | veoose SLEEVING. 1,4", SERINK R
g 6 | weoo7s SLEEVING, 1-8", SBRINK AR
iy e + M
- 7 | esosio YIRE, 22 ANC, WHT/EBRN o
L1 Ll s - [ 8 | osooso SLEEVING, 14", CLEAR SHRINK AR
; A\ s
0e D
Bo oA
SOLDER CUP VIEY
IDENTIFY CABLE 18" PROM EACH END. MET ONE INSTRUMENTS

DASH NUMBER = LENGTB IN FEET.

ASSY, CABLE, 014 WIND

SPEED SENSOR
knx]m. ®® 1805

=3

TE ] p@ 1 OF







The accurate measurement of
rain and snow precipitation
remains one of the most basic
elements of meteorology. To
enable accurate measurement
of precipitation in all environ-
ments, Met One Instruments
provides a series of instruments
incorporating a tipping bucket
mechanism. The tipping bucket
design allows accurate, repeat-
able measurements, requires no
regular operator maintenance,
and is economical and proven in
operation.

Features

Jeweled bearings

Teflon coated bucket

Reed switch

Self emptying

Corrosion resistant materials
Quality construction

2 R R R

Each model in the series is opti-
mized to meet a particular site
and sampling requirement.

Operation

A dual-chambered tipping buck-
et assembly is located below the
collection funnel. When a pre-
cise amount of precipitation has
been collected n one side of
the bucket, gravity tips the
assembly and activates a reed
switch. A momentary electrical
cantact closure through the
switch is provided for each
increment of rainfall. The sam-
ple is discharged through the
base of the gauge.

For environments that can typi-
cally expect a significant amount
of frozen precipitation, internal
sensor heaters are available.
The heating elements are ther-

htip://www metone.com

Precipitation Gauges

The Model 370 Raingauge

mostatica'ly controlled to melt
and measure the water content
of snow and frozen rain, but to
avoid evaporative loss.

Construction

The heavy machined aluminum
base provides a stable plat-
form for the tipping assembly.
The bucket Is made from stain-
less steel and is Teflon coated
to prevent retent'on of the sam-
ple. The bucket pivots are pre-
cision machined and fitted with
jeweled bearings to reduce

wear and friction. The funnel
is powder coated aluminum
and has two screens for pre-
venting leaves and other
debris from entering or clog-
ging the gauge. A circular
bubble-level and adjustable
feet facilitate proper mounting
of the unit. Major compo-
nents are finished in cat-
alyzed polyurethane paint,
with a color and texture cho-
sen to allow the sensor to
blend into the environment.

Met One Instruments, Inc.

Corporale Sales & Service: 1600 Washington Bivd., Grants Pass, OR 97526, Phone (541) 471-7111, Fax (541) 471-7116
Distribution & Service: 3206 Main Street, Suite 106, Rowlett, TX 75088, Phone (972) 412-4747, Fax (972) 412-4716
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Specifications

e e e ey

Rain Gauges

Model No. Funnel Dia. Standard Calib. Optional Calib.
370 8 0.01" 0.2 mm or 0.25 mm
372 g 05 mm N/A

380 12° oor 0.2 mm or 0.25 mm
382 12 0.1mm N/A

Rain & Snow Gauges

Mode! No. Funnel Dia. Standard Calib. Optional Calib. Heater Voltage
375 8 0.01" 0.2 mm or 0.25 mm 115 VAC
376 8’ 0.01° 0.2 mm or 0.25 mm 220 VAC
377 g’ 0.5 mm N/A 115 VAC
379 8’ 0.5 mm N/A 220 VAC
385 12" 0.01° 0.2 mm or 0.25 mm 115 VAC
386 12" 0.0t 0.2 mmor 0.25 mm 220 VAC
387 12 0.1 mm N/A 115 VAC
389 12" 0.1 mm N/A 220 VAC
Accuracy at 0.5'/hour +0.5%

at 1"to 3%/hour £1.0%
Switch Type Reed

Rating 10 mA, 28 VDC
Height 8' Gauges 18" (46 cm)

12" Gauges 20.5' (52 cm)
Weight 8" Rain Gauges 6 1bs (2.7 kg)
(not including cabling) 12" Rain Gauges 7.51bs. (3.4 kg)

8" Rain & Snow Gauges 6.5 Ibs. (3 kg)

12" Rain & Snow Gauges 11.5 Ibs. (5.2 kg)

Shipping Welght
(not including cabling)

8" Rain Gauges

12° Rain Gauges

8" Rain & Snow Gauges
12° Rain & Snow Gauges

8.51bs. (3.9 kg)
10 Ibs. (4.5 kg)
9 Ibs. (4 kq)

14 Ibs. (6.4 kg

Finish White Gloss/Biege textured powder coat and clear anodized aluminum

Cable Signal #1566-xx

Power (as req'd) #2517-xx
(xx = length in feet)
Ordering Information

Specify Model number, calibration factor, cable length(s), and accessories.

Accessories and Related Products

Model 820440 Wind Screen. The improved Alter-design screen is constructed of 32 free-swinging, separated leaves.
It can greatly improve the accuracy of the precipitation catch by reducing local turbulence.

Model 550500 Evaporation Gauge. This device measures the water level in a standard evaporation pan, and pro-
vides an output proportional to that level.

Please contact Met One Instruments for additional information on these products.

Specifications subject to change.
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MODEL 375C
ELECTRIC RAIN/SNOW SENSOR
OPERATION MANUAL

1.0  GENERAL INFORMATION

1.1 Model 375C Electric Heated Tipping Bucket Rain/Snow Gauge is an accurate, sensitive
and low-maintenance sensor designed to measure rainfall on a continuous basis. Water
does not collect in the sensor, but is drained each time an internal bucket fills with 0.01
inch of rainfall (standard calibration). At this time, a switch closure pulse is also sent
to the translator module for counting. The sensor is calibrated prior to shipment and
requires no adjustments after mounting.

1.2 Sensor Cable is a vinyl-jacketed 2-conductor shielded cable connecting to the sensor via
an internal terminal strip. Cable length is designated in -xx feet on each cable part
number label.

1.3 Power Cable is a vinyl-jacketed 3-conductor shielded cable connecting to the sensor
heaters with wire nuts in an externally mounted J-Box. Cablie length is designated in -
xx feet on each cable part number label.

Model 375C Raintall Sensor Specifications
Orifice 8" Diameter
Calibration (standard) .01" Rain per switch closure
Calibration (options) 0.2mm, 0.25mm
Accuracy +1% at 1° to 3" per hour at 70° F
Switch Type Magnet & Reed
Mounting 3 Pads for 1/4 bolts on 9-21/32° (9.66")

circle diameter

Dimensions 17-3/4" high, 8" diameter not including
mounting pads

Power Requirement 110VAC, 50/60 Hz, 315W

Weight, less cables 7.5 Ibs/3.4 kg (10 |bs shipping w/cables)

375C /94 Page 1



2.0 INSTALLATION

2.1 Choose a site where the height of any nearby trees or other objects above the sensor is no
more than about twice their distance from the sensor. (Sample: 50 ft tree at least 100’
away from gauge). A uniform surrounding of objects (such as an orchard) is beneficial
as a wind break. Nonuniform surroundings (such as a nearby building) creates
turbulence which affects accuracy.

2.2 Mount the sensor lavel on a platform, using the built in level as an aid. The three legs
can be adjusted for leveling. Three 1/4" diameter bolts are used to mount the sensor on
a 9-21/32" (9.66") bolt circle.

2.3 Hemove shipping restraint (This may be tape, rubber band, or similar item) from
sensor bucket and verify that bucket moves freely and that all adjusting screws are
tight.

2.4  Connect the signal cable lugs to the terminal strip if not connected already. See diagram.
Polarity is not important. See FIGURE 2-1.

2.5 Connect the power cable to the leads inside the condulet (see FIGURE 2-2) if not
connected already.

2.6 Replace cover on sensor, tightening screws at base.
NOTE: If snowfall is anticipated, remove primary screen from funnel.

2.7 Route signal cable to the translator or datalogger and connect. Refer to the System
Interconnect Diagram in your system manual for terminal identification.

2.8 Route the power cable to a 110VAC power source protected with a 15A GF! circuit.
Connect (Ref. FIGURE 2-2). This wiring must conform to local and state wiring codes.
If you are not familiar with these codes, an electrical contractor should be used.

Warning:
As with any AC power wiring, Improper safety procedures can cause
fatal Injuries. If you are not qualified to do this work, call an
elactrical contractor to do It for you.

375C 8/94 Pags 2
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3.0 OPERATIONAL CHECK-OUT

3.1 Manually actuate tip bucket mechanism (stop-to-stop) three (3) times. Confirm that 3
tips have registered on the recording equipment. If not, refer to Troubleshooting Guide,
Section 4-3.

4.0  MAINTENANCE AND TROUBLESHOOTING

4.1 General Maintenance Schedule®;
At six month intervals, perform the following steps:

a
b.

C.

Clean sensor funnel and buckets.

Do NOT lubricate the pivots, as any lubricant may attract dust and dirt and cause
wear of the jewel bearings.

Verify that buckets move freely and that translator card or datalogger registers
0.01" or as calibrated for each bucket tip.

“Based on average to adverse environments.

4.2 Calibration. The sensor is factory calibrated; recalibration is not required unless
damage has occurred or the adjustment screws have loosened. To check or recalibrate,
perform the following steps:

a

b.

375C 894

Check to be sure the sensor is level.

Wet the mechanism and tipping bucket assembly. Using a graduated cylinder,
slowly pour the measured quantity of water through the inner funnel to the tipping
bucket, which should then tip. Repeat for the alternate bucket. If both buckets tip
when filled with the measured quantity of water, the sensor is properly
calibrated. If they do not, recalibrate as follows:

1. Release the lock nuts on the cup adjustments.

2. Move the adjustment screws down to a position that would place the bucket
far out of calibration.

3. Allow the measured quantity of water to enter the bucket. (Refer to Table
4.1)

4. Turn the cup adjustment screw up until the bucket assembly tips. Tighten
the lock nut.

5. Repeat steps 3 and 4 for the opposite bucket.

6. Measure the quantity of water necessary to tip each bucket several times to
ensure proper calibration.

7. Replace the cover on the gauge.

Page 5



Calibration G i
Tip_Calibrati W . .
0.01° (standard) 8.24 milliliters
0.2mm 6.49 milliliters
0.25mm 8.11 milliliters

4.3 TROUBLESHOOTING

SYMPTOM PROBABLE CAUSE REMEDY
No sensor output Faulty Reed Switch Replace Reed Switch

Signal Cable Connection Check Connections

Lightning Strike Replace Reed Switch & Diode
Debris in Funnel Clean (See 4.1)
Emroneous Reading Sensor not level Re-level

Sensor out of Calibration Recalibrate (see 4.2)

Site too near trees or
other objects Relocate (See 2.1)

Snow Not Melting Heaters not getting power  Check circuit protector
(customer provided)

Heater Failure Return unit to factory for repair.

Primary Screen Instalied Remove Scraeen

a75C @/04 Page 6
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4.4 REPLACEABLE PARTSLIST

Model 375C Rain G p List
1 2545 Assembly, Tip Bucket (.01°, .2mm, .25mm)
2 2492 Pin, Pivot
3 340070 Barrier, Strip - 3 pos.

4 480210 Nut, Crown, Nylon #8-32

5 2598 Screen, Base

6 2503 Screen, Primary Top

7 480510 Clamp, Liquid-Tight

8 29034 Reed Switch Cartridge

9 2936 Adjustable Magnet Bracket

10 2937 Lightning Protection Diode

11 1566 Standard Cable Assembly

11 2745 Cable Assembly (for use with Automet)
12 2504 Screen, Secondary

13 2666 Assembly, Housing/Funnel 8" (115VAC)
14 2516 Foot

4.5 REPAIRAND RECALIBRATION SERVICE

This service provided by Met One Instruments enables fast, economical service for the
user. This repair and calibration service includes disassembly, inspection, cleaning,
reassembly and calibration. Components will be replaced as required. Additional
charges for additional materials only will be added to the basic service charge.

375C 694
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Barometric Pressure Sensors

080D

091

y

Barometric Pressure Sensors
convert absolute atmospheric
pressure into a linear, proportion-
al voltage, which may be used in
any meteorological program.

Features

@ Compact size

W Weatherproof enclosure
B Remote output

B Permanent calibration
B Robust construction

These sensors are inherently
stable devices that do not
require periodic service or
routine recalibration.

Operation

The enclosure houses a solid-
state pressure transducer, with
linearization and amplification
electronics.

The Model 090D is housed in a
heavy duty fiberglass enclosure,
suitable for harsh and severe
environments. A hose barb is
provided to enable the connec-
tion of a 1/4” sampling tube to
the outside environment.

The Model 091 is contained
within a small polycarbonate
enclosure, and may be mount-
ed outside or inside a building
or other enclosure. Small inlet
holes allow the almospheric
pressure access to the
sensing element.

The standard range of the
090D/ 091 is 26-32 in. Hg,*
suitable for elevations sea
level to 1500 ft. Other ranges
are available.

http://www,metone.com

080D
091
Specifications
Performance
Resolution Infinite

Temp Operating Range
Temp Compensated Range
Accuracy

Electrical Characteristics

Power Requirement
Sensor Output

Physical Characterlstics

Weight, 090D
Dimensions, 090D
Weight, 091
Dimensions, 091
cm)

Ordering Information

Cable

-40°C to 65°C

-18°C to 65°C

£0.04 in Hg (+1.35 mbar) or
+0.125% FS

11 mA @ 12 VDC, Typical
0-1 VDC Standard
0-5 VDC Optional

2 |bs 5 0z (1.05 Kg)

56" x 5" x 7.5" (14x12x19 cm)
8.8 oz. (250 g)

2.13"x 3.2" x 5" (5.4x8.3x13

Specify elevation

Specify output voitage
#1169-xx (xx = length in feet)
Specify length in feet

Speclfications subject to change without nolice.
*Conversions: 1 in. Hg = 3.3864 kPa, 1 in. Hg = 33.864 mbar, 1 n. Hg=254 mm/Hg

Met One Instruments, Inc.

Corporate Sales & Service: 1600 Washington Bivd., Grants Pass, OR 97526, Phone (541) 471-7111, Fax (541) 471-7116
Distribution & Service: 3206 Main Street, Suite 106, Rowlett, TX 75088, Phone (972) 412-4747, Fax {972) 412-4716

090D/091 - 7/25/97






MODEL 091
BAROMETRIC PRESSURE SENSOR

OPERATION MANUAL
Document No. 091-8800

1600 Washington Bivd. Regional Sales & Service
Grants Pass, Oregon 97526 3206 Main St., Suite 106
Telephone 541-471-7111 Rowlett, Texas 75088
Facsimile 541-471-7116 Telephone 972-412-4715
Met One Facsimile 972-412-4716

Instruments






Barometric Pressure Sensor Model 091
Operation Manual

1.0 GENERAL INFORMATION

1.1 091 Barometric Pressure Sensor uses an active solid-state device to sense barometric
pressure. Seif-contained electronics provide a regulated voitage to the solid state
sensor and amplification for the signal output.

1.2 _A1169-XX' Sensor Cable is a 4-conductor shielded, vinyl jacketed cable. Length is
given in -XX feet on each cable part number label.
TABLE 1-1
Model 091 Pressyre Sensor Specifications

Performance

Calibrated Range 26-32" (standard)*
Calibrated Operating Range -18°C to +50°C

Operating temperature range -40°C to +50°C

Resolution Infinite

Accuracy 10.04 in Hg (+1.35 mb) or
Accuracy +0.125% FS

Output 0-1V DC (standard)*

"Refer to model number of sensor. Example: 091 - 26/32 -

Basic Mod # Range ("Hg) Output Voltage
(in this example, the sensar output Is 0-1v for a range of 26 to 32° Hg)

Electrical Characteristics
Power Requirement 11ma @ 12VDC

Sensor Output 0-1 VBC Standard
0-5 VDC Optional

Physical Characteristics

Weight 8.8 oz (250 g)
Dimensions 2.13" x 3.2" x 5" (5.4x8.3x13 cm)

091-9800 6/97



2.0 INSTALLATION

2.1 Mounting the Sensor. Mount sensor in a convenient location with pressure inlet port
facing downward.

2.2 |Installing the Cable. The 1169 Cable Assembly contains four wires. Install the cable
into the water-tight gland and connect cable as follows:

SIG = Signal Output (Wht)
COM = Signal Common (Grn)
+12 = +12V Power (Red)
COM = Power Com (BIK)

3.0 OPERATION

3.1 The Barometric Pressure Sensor has been calibrated at the factory, and will not change
unless it is damaged. To check for proper operation of the sensor and module, it is
advised that the module's output be checked against a local weather service facility.
Exact correlation Is not to be expected, due to geographical and meteorological
variations. The sensor reads absolute barometric pressure, whereas local weather
services readings are normalized to sea level values.

3.2  One should keep in mind that nominal pressure, at sea level, is 30 inches of mercury
and that for every 1,000 feet of elevation, the pressure decreases approximately one
inch of mercury. EXAMPLE: A weather station at sea level may use a barometer with a
range of 26 to 32 inches of mercury to cover all possible weather conditions. However
a weather station, located 4,000 above sea level, would require a range of 22 to 28
inches of mercury.

ELEVATION BANGE ("Hg)
0 to 1,500 26/32
1,501 to 3,500 24/30
3,601 to 5,500 22/28
5,501 to 8,000 20/26
8,001 to 10,000 18/24
10,001 to 12,500 16/22
12,501 to 15,500 14/20
15,501 to 19,000 12/18

091-9800 6/97



3.3  Each sensor is provided with a calibration data sheet showing transducer outputs at two
or more pressure levels. It is important to record these values, as they are required,
should it ever be necessary to recalibrate the pressure transiator module in the field. If
these values are lost, the sensor can be returned to the factory for recalibration.

4.0  MAINTENANCE AND TROUBLESHOOTING
4.1 General Maintenance Schedule.

A Inspect pressure inlet port occasionally to insure it is free of obstruction. No
other periodic maintenance or calibration is required.

B. inspect sensor for proper operation per Section 3.1.

4.2 Q91 Pressure Sensor Maintenance, The pressure sensor is an inherently stable device

that does not require periodic service or recalibration. Should service or recalibration
become necessary, the sensor must be retumed to the factory. Always inspect Model
091 Pressure Sensor to make sure that inlet port is clean and free from obstructions.

POWER COM
(( cq'vx—_ \\ RED. viev
+H2v R:° GBN, e com
com e EKEZ——(‘S‘" N WHT
e CABE WIBRN, cpieLD
. J) *1109

MODEL OS! BAROMETRIC PRESSURE DENFOR,
CABLE CONNECTIONS

(See Section 2.2)
091-9800 6/97



MODEL 091 MOUNTING DETAIL
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Towers and Tripods

All meteorological systems need a means of raising the sensors to the required elevation above
ground level. The standard reference point is ten meters, or approximately 33 feet; however,
measurements are frequently required at any elevation from a few feet to several hundred feet
Met One Instruments meets this need with a full line of towers, tripods, and instrument it systems.

Standard Stacked Towers

Standard stacked towers are built on a
12" equilateral triangle of 1" steel tubing
with electrically welded, continuous steel
"zig-zag" cross bracing. This design |
results in a structure that is at least one- )
third stronger than competing towers. All .
sections are hot-dipped galvanized after ( \
fabrication for corrosion protection. N,

Individua! 10-foot sections are light
weight (31 pounds), and are easily con- '\
nected to each other using double-bolted
leg joints. Most installations use guying
cables to anchors located at a distance L
of 80% of the tower height. However, the
structure is strong enough to be self-sup- |
porting using a house bracket. Several i
base configurations are available, incor- 1
porating a concrete foundation

Model 970664 40’ guyed tower '

Three standard 10 foot sections, and one \
tapered top section of tower are provid- l
ed. A pier pin is provided which must be !
located within the foundation. The base of .
the tower fits over the projecting pin to \
locate the tower and prevent the base

from moving off the foundation. Complete
guying materia's are provided, including
a bracket assembly for the tower, guy
cables, turnbuckles, clamps, thimbles,
etc. Three anchor rods for guy points are =
provided, each of which requires a
poured concrete foundation. Grounding
rods are provided for the tower and each

guy point

Model 8970668 40' guyed tower

This tower is identical to Model 970664,
except that screw-in anchors are provid-
ed for the guy points in place of the
poured foundation style. ; Z ‘

' Met One Instruments, Inc.

Corporale Sales & Service: 1600 Washington Blvd., Grants Pass, OR 97526, Phone (541) 471-7111, Fax (541) 471-7116
Distributlon & Service: 3206 Main Street, Suite 106, Rowlelt, TX 75088, Phone (972) 412-4747, Fax (972) 412-4716
http://www.metone.com




Model 970666 30’ guyed fold-
over tower

This tower hinges at approxi-
mately 10 feet above ground
level, allowing the instrumenta-
tion mounted on the tower to be
serviced from ground level. One
special foldover section, one
standard 10 foot section, and a
tapered top sectlon are provid-
ed. A winch mechanism and
cabling are included to activate
the tilt mechanism. A base sec-
tion is provided to be imbedded
in the foundation, requiring an
excavation approximately 3'
deep. Four screw anchors to
provide guy points to the hinge
level are included. Complete
guying materials, including guy
cables, turnbuckles, clamps,
thimbles, etc. are provided.
Grounding rods are provided for
the tower and each guy point.

Model 970667 40' guyed tower

Three standard 10 foot sections,
and one tapered top section of
lower are provided. A base sec-
tion is provided to be imbedded
in the foundation, requiring an
excavation approximately 3’
deep. Three screw anchors to
provide guy points are included
Complete guying materials,
including guy cables, turnbuck-
les, clamps, thimbles, etc. are
provided. Grounding rods are
provided for the tower and each
guy point.

Model 970665 40’ hracketed
tower

Three standard 10 foot sections,
and one tapered top section of
tower are provided. A base sec-
tion is provided to be imbedded
in the foundation, requiring an
excavation approximately 3'
deep. Brackets are provided to
support the tower to an adjacent
building, eliminating the need
for guy cables and anchors.
Grounding rod is provided for
the tower.

“{j—

Typical Tall Tower and Instrumentation

Aluminum Towers

Aluminum alloy towers have
the advantage of lightness of
weight which makes reloca-
tion from site to site easier.
They are also often used in
mobile operations, such as on
van or trailer mounted moni-
toring stations.

Model 970894 33 Foot alu-
minum tower, guys suggested
but not required

Tapered top section with 11"
leg width, straight center sec-
tion, 11" width, Lower section
with 14" leg width (reducing to
11"). Height to make 10
meters is provided by mast

extension. Steel base suitable
for imbedding included. Guy
kit will be provided to suit
requirements.

Model 305831 35 foot tele-
scoping aluminum tower

A light weight tower composed
of 3 nested aluminum sections
An integrated winch is used to
raise and lower the sections.
Guy wires, turnbuckles, cable
clamps, etc. are furnished to
guy each section, and duckbill
ground anchors are provided.
The tower is crated for ship-
ment. An optional power

is available in either 110 VA
or 12 vdc.




Tower Options

#5284 Tower grounding
system

The Model 5284 includes all
materials required to provide
lightning protection to the
tower. An air terminal with 5'
extension rod, braided 2-0
copper cable, ground rod,
and all clamps are provided

#2420 Instrument boom

The Model 2420 includes two
special cross fittings and a
five-foot long, 3/4" IPS alu-
minum boom. The Model 2420
allows the boom to mount to
the side of any tower having a
leg diameter of 1.25 inches
(standard stacked towers).
Aluminum construction for cor-
rosion resistance.

Model 191 Crossarm
\ssembly

The primary mounting device
for meteorological sensors.
Includes cross fitting to mount
to vertical or horizontal 3/4"
IPS pipe, such as the #2420
Instrument boom.

i

Instrument Lift Carriage

Model 173/175 Instrument Lifts

To avoid the difficulty and dan-
ger of tower climbing, the
instrument lift is used to return
sensors to ground level.
Service to the system is easily
accomplished without the
expense and delay of contract-
ing a professional climber.

\ s
N

Boom and Crossarm Assemblies

Maijor structural members are
hot-dipped galvanized steel. A
three-foot instrument boom is
standard with all instrument lift
systems.

The Model 173 provides a
continuous loop drive cable to
positively raise and lower an
instrument carriage to a maxi-
mum height of 100 feet (30
meters). A powered drive
winch is an available option.

The Model 175 is a light duty
system utilizing a hand-crank
winch. The maximum recom-
mended height for this system
is 50 feet (15 meters).
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Tripod Towers

Tripod towers provide an economical, quick, and
easy solution for sensor mounting. We offer a vari-
ety of tripods to meet virtually any meteorological
system requirement.

Model 2150/2151 Tripods

Lightweight and sturdy, these tripods are construct-
ed of galvanized steel tubing, and come fully
assembled. Installation is accomplished by simply
opening the legs and installing the mast. Each leg
is furnished with a swiveling foot, enabling the tri-
pod to be installed either on a flat surface or

a pitched roof. A complete guying kit, including
ground stakes, is included. The1-1/4" OD aluminum
mast includes a reducer to allow use of an optional
Model 191 Crossarm assembly.

Specifications

Model  Heightto top of mast  Weight (approx.)

2150 11 Ft. 13 lbs.

2151 14 Ft. 18 Ibs.

Mode! 6168/6230 Tripods O

“Heavy-duty, self-supporting and extremely robust” |
describe these tripod towers. The unique design
teatures self-contained guying and a wide footprint
to provide strength and stability even in winds as
high as 100 mph. Constructed of heavy aluminum
tubing, the design features a fold-over mast to ease
installation and facilitate servicing of the installed
equipment. Heavy galvanized steel “feet and
ankies” contribute to stability and are adjustable to
conform to terrain variations. The feet can be
staked to the ground for added stability. The
strength, stability, and economy of these tripods
make them a viable alternative to traditional instru-
ment towers.

Specifications

Model  Height to top of mast  Weight (approx.)
6168 20 Ft. (6 M) 170#
6230 33Ft. (10 M) 205# Model 6230

Tower Erection and Turnkey Systems

Frequently the customer will find it expeditious and economical for a single contractor to have com
plete site and system responsibility. Unfortunately it is not easy to find a company that knows both
sensors and pouring concrete. Met One Instruments has this knowledge—and the experience
gained from supplying numerous turnkey systems throughout the country and overseas. Met One
Instruments’ project engineers are conversant in all phases of construction associated with meteoro
logical sites. Consult our sales department for budgetary estimates or firm quotations
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5284 Tower Lightning Rod
And Grounding System

introduction

High voltage electrical surges caused by lightning are a common source of failure of both sensors and
associated electronics. In addition to the protection devices built in to our sensors, Met One provides
has provided a tower ground system. The grounding system and lightning rod will increase the
likelihood that the system will survive a lightning strike. However a direct strike, no matter how well
protected, will likely result in component or system failure.

The part number 5284 Tower Lightning Rod And Grounding System provides an air terminal at the top
of the tower, that is connected to earth ground using a heavy gauge copper wire. it provides a direct
path to ground from electrical energy caused by a strike or by the EMF of a nearby strike. The system
provides a 60 degree cone of protection from the apex of the air terminal to the ground.

Instailation

Installation of the various components is very easy. The basic idea is to have the vertical air terminal
at the top of the tower mounted using the two clamps and cable provided. At the base of the tower a
ground rod is driven into the ground and the opposite end of the cable is attached to this point. If a
base grounding kit was provided with the tower, add the additional ground rod to the base grounding
kit to improve the ground resistance. See Figures 1 and 2 for basic details of the installation.

If the tower base grounding kit was supplied with the tower, be sure that the heavy gauge braided
copper wire is used for attachment to the ground rod. The small #4 cables should be used for the
connection from the tower legs to the other ground rods. For maximum effectiveness of the grounding
system, the ground resistance to the rod should be less than 10 ohms.
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Parts List
' 1) Sectional lightning rod (TL 5855)
2) Air Terminal ( 665)
I 3) Clamp (802)
i 4) Copper Cable (505)
l 5)  Ground Clamp (493U
ll 6) 8 ft Ground Rod (TL588)
7) Copper ground wire from translator

|
v

or data logger ground connection

FIGURE #1 Tower Lightning Rod and
Grounding System
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Relative Humidity Sensor

The Model 083C sensor probe
represents sensitivity, accura-
cy, linearity and stability not
encountered with conventional
relative humidity sensors. It is
extremely well suited for mete-
orological, industrial, laborato-
ry and other demanding appli-
cations.

Features

All solid state construction
Fast response of less than
five seconds

Low power consumption
of 4 maat 12 VDC

Easily cleaned using
distilled water

0-1V output for 0-100% RH
Will operate froma 12 VDC
battery

The model 083C RH sensor
can aiso be supplied with a
Temperature Sensor mounted
in it and used with various radi-
ation shields for reliable, accu-
rate measurements.

Operation

The model 083C Relative
Humidity Sensor is based
upon the capacitance change
of a polymer thin film capaci-
tor. A one-micron thick dielec-
tric polymer layer absorbs
water molecules through a thin
metal electrode and causes
capacitance change propor-
tional to relative humidity. The
thin polymer layer reacts very
fast, and therefore, the
response time is very short—
less than five seconds to 90%
of the final value of relative
humidity. The sensor responds
to the full range from 0-100%
relative humidity. Its response

http://www.metcne.com

The Model 083C Relative Humidity Sensor is
extremely well suited for meteorological, industrial,
laboratory and other demanding applications.

is essentially linear, with small
hysteresis, and negligible tem-
perature dependence.

Construction

The sensor is mounted in a
small probe which contains all
the electronics necessary to
provide an output for indicat-
ing or recording humidity.
Since the capacitance change
of the sensor is sensitive only
to the ambient humidity, tem-

perature compensation is not
required for most applications.
The probe body is water tight
and made from corrosion
resistant aluminum. Immersion
in water does not affect the
calibration of the sensor.

The polymer material is resis-
tant to most chemicals.

The calibration of the sensor is
not affected by liquid.

Specifications
Sensing Element: Thin film capacitor
Range: 0-100% Relative Humidity
Temperature Range: -20°C to +60°C
Response Time: Less than 15 seconds at 68°F
of Final (with filter)
Accuracy: 0-10% +3%
10-90% +2%
90-100%  +3%
Temperature Coefficient: 0.04% RH/°C
Output: 0-1.00 VDC - Standard
Input Power: 4 MA at 12 VDC Battery
Dimensions: Diameter 0.75" Length 7.5"
Weight: 2.5 0z.

Subject to change without notice.

Met One Instruments, Inc.

Corporate Sales & Service: 1600 Washington Bivd., Granis Pass, OR 97526, Phone (541) 471-7111, Fax (541) 471-7116
Distribution & Service: 3206 Main Street, Suite 106, Rowlett, TX 75088, Phone (972) 412-4747. Fax {972) 412-4716

083C - REV 1277193



Ordering Information

el e e

083C-X-Y

Temperature Sensor not included

-50 to +50°C, 060 type Temperature Sensor
included

With connector for direct use with
Model 071 Vane Radiation Shield

With connector for direct use with
Model 073B Radiation Shield or
Model 075B Solar Powered Radiation Shield

With 6" Signal Cable for direct use with
Model 076B Motor Aspirated Radiation Shield
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083C RELATIVE HUMIDITY/TEMPERATURE SENSOR
OPERATION MANUAL

1.0  GENERAL INFORMATION

1.1 The 083C Sensor contains an extremely accurate and sensitive relative humidity sensor
which responds to the full range of 0-100% humidity. Response is linear with small
hysteresis and negligible temperature dependence. The sensor is designed to be housed in
a radiation shield when used outdoors. Certain models also contain a high-accuracy
linearized air temperature sensor, permitting simultaneous measurement of relative
humidity and temperature.

1.2 The 083C Sensor model number describes the sensor options as follows:
083C - X - Y
X is the temperature option:

0
1

no temperature sensor
-50 to +50°C temperature sensor

Other temperature options are available.

Y is the radiation shield compatibility option:

.y Radiation Shield Signal Cabl

-1 071 1873 -ZZ (ZZ = cable length in feet)
-6 076 2144 -ZZ
-6 077 2408 -Z2Z
-35 0738 2348 -ZZ
-35 0758 2348 -2Z

1.3 The Sensor Cable is vinyl-jacketed and shielded. Cable length is given in feet on each
cable part number. The cable part number depends on which radiation shield the sensor
is mounted in. The 077 Radiation Shield has a screw type terminal strip to accept wire
leads from the 2408 cable. All other Radiation Shields and cables have Mil Spec
screw-on or twist-on cable connectors.

The 083C-X-6 sensor mounts in either a 076B Radiation Shield, with a 2144-2Z
signal cable or a 077 Radiation Shield with a 2408-ZZ signal cable.

083C-9800 10/94 Page 1



Table 1.1
Model 083C Relative Humidity Sensor Specifications

Sensing Element Thin-film capacitor
Range 0-100% RH
Temperature Range -20°F to +50°C
Response Time 15 seconds at 68°F
90% of final RH value
Accuracy Better than 3% between 10% and 90%
Hysteresis For 0% to 100% to 0% excursion less than
1%
Temperature Coefficient +0.04% per 1°C
Output 0 - 1V at full scale (standard)
Input Power 12V DC £ 2V, 12 ma
Table 1.2
Model 083C-1 RH/Temp Sensor Specifications
Range -50° to +50°C (standard range)
Linearity +0.15°C
Accuracy +0.10°C
Time Constant 10 sec.

2.0  INSTALLATION

2.1 If sensor comes mounted in a radiation shield, refer to radiation shield manual section
for mounting details. Sensors not furnished in a radiation shield should be mounted in a
representative location having good air flow and shaded from sunlight or other heat
radiation sources that would affect measurement of relative humidity or temperature.

083C-9800 10/94 Page 2



_MODEL 71 _

MODEL O73B

TYPICAL OB3C SENSOR INSTALLATIONS
IN STANDARD RADIATION SI-MELD-":BOM
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3.0 OPERATIONAL CHECK-OUT AND CALIBRATION
3.1  Belative Humidity Measurement
3.2 Relative Humidity Sensor Check-out

1. To verify correct wiring and as a rough test of sensor operation, blow on
the sensor. The relative humidity will rise to a higher level.

2. The Relative Humidity Sensor has been calibrated at the factory and will
not change unless it is damaged. To check for proper operation of the
sensor it is advised that the output signal be checked against a local
weather service facility. Exact correlation is not to be expected due to
atmospheric and geographical variations.

3.3 Temperature Sensor

1. Compare actual readings with precision mercury thermometer. As an
alternative, measure sensor resistance with a Lo Current Digital Ohm
Meter and compare readings of temperature vs resistance. See Table
3.1.

4.0 MAINTENANCE AND TROUBLE SHOOTING
4.1 ral Maintenance Schedule*

6 - 12 Month Intervals:

A. Inspect sensors for proper operation per Section 3.0.

B. Clean Relative Humidity sensor element per Section 4.2A.

*Schedule is based on average to adverse environments.

4.2 083 Relative Humidity Sensor Maintenance and Calibration

Warning: The sensor can be miscalibrated or permanently damaged through

improper acts. Do not attempt a repair or calibration if you are

unsure of the procedure. Do not touch if you do not know how.

This instrument should operate for an extended period of time
with a minimum of care or maintenance.

If parts or maintenance assistance are required, contact Met One

Instruments. Obtain shipping instructions before returning
any unit,

083C-9800 10/94 Page 4



A Maintenance

Cleaning the Sensor Element, Unscrew the filter. Dust and other particles may
be removed by gently blowing on the sensor chip. DO NOT USE COMPRESSED AIR,

After dusting, the sensor element may be wiped clean with a soft brush dipped in
distilled water. DO NOT USE DETERGENTS, DO NOT APPLY POWER TQ THE.
SENSOR WHEN CLEANING, and do not reconnect power to the sensor until the

element has dried.
CAUTION: NEVER TOUCH THE SENSOR CHIP WITH BARE HANDS

1. The life of the sensor is related to the environment in which it operates.
In a pure air and water vapor surrounding, the sensor element will
have an indefinite life. The presence of chemical pollutants in the
environment may corrode the materials of the sensor chip. The
polymer material is resistant to most chemical attacks, but the metal
electrodes, are sensitive to corrosion effects, particularly when a
DC voltage is applied to the sensor. The most harmful pollutant has been
sulphur dioxide absorption in small soot particles. When such particles
fall on the thin metal electrode, they may, if water condensation is
present, form traces of sulphuric acid to corrode the surface of the
sensor. For these reasons, a careful cleaning as described in the
preceding paragraph is recommended whenever the sensor has
been exposed to corrosive pollutants. Also, a periodic cleaning every
two weeks with an atomizer of distilled water, thoroughly washing the
chip clean, may remove harmful particles before they can damage the
sensor. Be sure that no power is applied when washing the chip and that
power remains off until after the chip has dried.

2. lacement of Sensor Elem If the sensor element has been damaged,

it can be easily replaced. Disconnect power to the probe. Unscrew the
filter. Un-solder the old chip and solder a new one in its place. The
sensor chip is very delicate, so observe the following precautions. DO _
NOT TOUGH THE CHIP WITH BARE HANDS, Handle the chip only by
gripping its lead with pliers. When soldering, hold the lead with the
pliers to prevent the heat from the soldering operation from damaging
the chip. Do not bump the chip when reinstating the protective grid.

3. After replacement of the sensor element, the humidity probe must be
recalibrated.

083C-9800 10/94 Page 5



B. Humidity Probe Calibration.

1. Before attempting to recalibrate the probe, make sure that the translator
module containing the signal conditioning electronics is still
properly calibrated. If 0% and 100% do not produce corresponding
readings on the indicator, recalibrate the translator module.

2. The calibration method described in this instruction manual is based on
the constant water vapor pressure over saturated salt solutions and
constant temperature. Materials used for the calibration are Lithium
Chloride (LiCl) and Sodium Chloride (NaCl). The former creates a
humidity of approximately 13% and the latter approximately 76% in
68°F (20°C) ambient temperature. Both of these chemical agents are
available from chemical suppliers. To guarantee accurate calibration,
the salts must be of high purity.

TEST EQUIPMENT REQUIRED: :

2 Calibration Bottles: HM-111-CG-L and HM-111-CB-N
Lithium Chloride Salts, Reagent Grade 1

Sodium Chloride, Reagent Grade 1

Thermometer to measure ambient temperature

Distilled water

3. Preparations for Calibration

Refer to instructions with the calibration bottles for mixing the
solutions.

The calibration bottles can be used for up to one year without changing fresh
chemicals. The bottles should be stored in a place with constant temperature, so
as to have them ready for use with just a short preparation time. Do not shake
the bottle with salt solution before use. Care should be taken to see that there are
no droplets of salt solution inside the mouth piece of the bottle. This might affect
the accuracy of the calibration. Do not get any salt solution on the sensor
element directly.

083C-9800 10/94 Page 6



TABLE 4-1
Calibration Tables

LITHIUM CHLORIDE
Ambient Temperature °C 10 15 20 25 30 35 40
Calibration Value % RH 14.3 13.8 13.4 13.0 12.8 12.7 12.6
SQDIUM CHLORIDE
Ambient Temperature °C 10 15 20 25 30 35 40
Calibration Value % RH 75.2 75.3 755 75.8 75.6 75.5 75.4

C CALIBRATION FOR LOW HUMIDITY (13% RH)

1.

6.

Unscrew the filter. Do not bump the sensor element while removing the
grid.

Pull the rubber plug out of the lithium chloride (LiCl} bottle, and
push the sensor probe in its place in the cork's sleeve. The sleeve is
fitted with a safety flange and prohibits the probe from falling through.

Read the ambient rcom temperature.

Note the humidity percentage from the lithium chloride calibration table,
which corresponds to the temperature in question.

After 1 hour, read the humidity value, If the reading differs from the
table value, adjust R15, zero adjust.

After use, close the bottle tightly with the rubber piug.

D. CALIBRATION FOR HIGH HUMIDITY (76%)

Repeat the calibration procedure as described above, but now using the sodium
chloride. Adjust R18 (span adjustment) if necessary.

E Repeat steps C and D until no further adjustments are required.

083C-9800 10/94
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MODEL 510070
RELATIVE HUMIDITY CALIBRATOR

1.0 GENERALINFORMATION

1.1 Suitable for all probes. Calibration by means of lithium chloride and sodium chloride
saturated salt solutions. Bottles for salt solutions in metal box providing stable
temperature. Due to the minimal space of air above the salt solution no ventilation is
needed. Solid construction. Humidity and Temperature scale for each salt solution
printed on the box lid. A thermometer situated between the salt bottles in the box
provides a very reliable calibration.

Calibrator before setling up

083C-3800 10/94 Page 8
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MODEL 077 RADIATION SHIELD
WIRING TABLE
CABLE NO. 2408

COLOR USE
D AT SIG
BLACK AT COM
GREEN RH.COM
WHITE RH +12V
YELLOW RHSIG
WHT/BRN SHIELD

MODEL 077 RADIATION SHIELD
WIRING TABLE
CABLE NO. 2408

COLOR USE
AED POWER
BLACK coM
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RESISTANCE TABLE 3.1

MODELS 060A-4,063-2
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*VALUE WITH A 3200 OHM RESISTOR IN PARALLEL WITH THE SENSOR

.48 WHERE T = TEMPERATURE IN DEGREE FARENHEIT
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RESISTANCE TABLE 3.1

MODELS 060A-4,063-2
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*VALUE WITH A 3200 OHM RESISTOR IN PARALLEL WITH THE SENSOR -

.48 WHERE T = TEMPERATURE IN DEGREE FARENHEIT
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* VALUE WITH 23.1K RESISTOR IN PARALLEL WITH SENSOR

WHERE T = TEMPERATURE IN DEGREE’'CENTEGRADE

R -58 TO +122F

ch
44212
3)T + 13698.3

+5
AD

E
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For RCAL:

om—

Where:

Tc = Temp (deg C

RT

Tc

RCAL

= ((((R+ ~1) + (23100-1))-1 - 13698.3)/-129.163
= (({{-129.163Tc) + 13698.3)-1) - (23100)-1)"!

Rt
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Wind Direction Sensor

The Model 024A Wind Direction
Sensor is an accurate, durable
and economical sensor suitable
for a wide range of wind study
applications. It is designed for
long-term unattended operation
in most meteorological environ-
ments.

Features

Range to 100 mph

Low starting threshold

Broad temperature operating
range

Built-in alignment and
calibration feature

Accuracy of £5°

Stainless steel and aluminum
construction

Operation

The sensor incorporates a preci-
sion wire-wound potentiometer
for accurate resolution of wind
direction. The potentiometer is
directly coupled to the vane
assembly. Variations in wind
direction produce a correspond-
ing varying voltage, which lends
itself to both digital and analog
measurement systems

Construction

The construction of the sensor
reflects the requirement for
reliability and durability. Only
the best corrosion resistant
materials, such as stainless steel
and anodized aluminum are
used. The potentiometer meets
stringent military specifications
for sand, dust, salt spray and
fungus resistance. The Model
024A sensor uses a quick-connect
sensor cable. Cable length may
extend hundreds of feet without
affecting measurement perfor-
mance.

hitp.//www.metone.com

;.ccuracy, reliability and economy make the model 024A
Wind Direction Sensor an ideal choice for most applications.

Specifications

Range
Starting threshold
Accuracy
Delay distance
Damping ratio
Standard
Fast Response
Potentiometer
Sand, dust, fungus
Salt spray
Electrical range

Operating range
Weight
Mounting

Ordering Information

Standard Model
Fast Response Model
Cable

0-360°
1 mph
+5°

<5 feet

0.25 (metal vane ass'y)
0.4 (foam vane ass'y)

MIL-E-5272

MIL-E-12934

0-360°

0-540° with appropriate translator
-50°Cto +70° C

1lb2o0z

Model 191 Cross Arm

024A (Metal Vane}
024A-1 (Foam Vane)
#1806-xx (xx = length in feet)

Met One Instruments, Inc.

Corporate Sales & Service: 1600 Washington Blvd , Grants Pass, OR 97526, Phone (541) 471-7111, Fax (541) 471-7116
Distribution & Service: 3206 Main Street, Suite 106, Rowlett, TX 75088, Phone (972) 412-4747, Fax (972) 412-4716
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MODEL 024A
WIND DIRECTION SENSOR

OPERATION MANUAL
Document No. 024A-9800

1600 Washington Blvd. Regional Sales & Service
Grants Pass, Oregon 97526 3206 Main St., Suite 106
Telephone 541-471-7111 Rowlett, Texas 75088
Facsimile 541-471-7116 Telephone 9872-412-4715
Met One Facsimile 972-412-4716
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024 WIND DIRECTION SENSOR
OPERATION MANUAL

1.0  GENERAL INFORMATION

1.1 The Met One 024A Wind Direction Sensor uses a lightweight, air-foil vane and a
potentiometer to produce an output that varies proportional to wind direction.

1.2  The Sensor Cable has a quick-connect connector with vinyl-jacketed, shielded cable.
Cable length is given in -XX feet on each cable part number. An 1806-XX cable is used
with translators having terminal strip connections, and an 1809-XX cable is used with
translators having circular MS type connectors.

TABLE 1-1
Mode! 024A Wind Direction Sensor Specifications

Perf cl -

Azimuth Electrical 0-356°*
Mechanical 0-360°

Threshold 1.0 mph

Accuracy +5°

Damping Ratio Standard 0.25
Optional 0.4

Potentiometer Specs.

Temperature Range

Delay Distance

Electrical G teristi
Output Signal

ical Ghar isti
Weight
Finish
Mounting Fixtures
Cabling

024A Revised 6/94

Sand, Dust, Fungus MIL-E-5272
Salt Spray MIL-E-12934

-60° C to +70° C

5 ft.

Varying resistance 0-10 K ohms

1.5 pounds

Anodized

Use with 191 Crossarm
3-Conductor Shielded

Type Cable, xx is cable length in feet



CAUTION: THIS POTENTIOMETER HAS A SHORTING GAP WIPER. ANY
VOLTAGE APPLIED TO THE SENSOR MUST BE CURRENT LIMITED TO 5
MILLIAMPS.

2.0  INSTALLATION

2.1 024A Wind Direction Sensor Installation (See FIGURE 2-1)

A Prior to installing the wind direction sensor on the crossarm remove the
stainless steel screw from the hub and rotate the vane assembly slowly. It should
rotate smoothly without hesitation or binding. Inspect the vane assembly to be
sure it is not bent or damaged. Replace the screw in the hub.

B. Install the sensor in the bushing end of the mounting arm. The screw in the
bushing will pass through the bushing and will tighten into the sensor housing.

C. Loosen the two set screws holding bushing and orient the sensor so that the
counterweight is pointing south. The use of a transit/compass will assure
accurate alignment. When the sensor is properly aligned tighten the crossarm
fitting set screws and remove the stainless steel screw from the hub. The sensor
may be removed and replaced without realignment by removing the mounting
screw in the alignment bushing.

D. Remove and retain shoulder screw (11). Check to see that the vane assembly
rotates freely.Rotate the sensor assembly until the counterweight is pointing due
south,

E. Connect the cable assembly to the keyed sensor receptacle and tape it to the

mounting arm.

2.2 Wiring. The cable assembly contains three wires. Typical wiring hookup is shown in

FIGURE 2-1.
2.3 Lightning Protection, Weather sensors are sensitive to direct or nearby lightning

strikes. A well-grounded metal rod or frame should be placed above the sensor
installation. In addition, the shield on the signal cable leading to the translator must be
connected to be a good earth ground at the translator end, and the cable route should not
be vulnerable to lightning.

024A Revised 6/94



3.0 OPERATIONAL CHECK-OUT AND CALIBRATION
3.1 4 Wi irecti heck-

A Rotating the vane in a clockwise direction as viewed from above will increase the
output up to the 360° point and it will start over 0°.

B. The 024A wind direction sensor should be inspected periodically for physical
damage to the vane assembly and cable connections. Inspect all vane assembly
parts to be sure that they are securely fastened. Inspect the sensor connector
and mating cable connector for corrosion.

4.0 MAINTENANCE
4.1 ral Main le*

6-12 Month Intervals:

A Inspect sensor for proper operation per Section 3.0.

24-36 Month Intervals:

A Factory replacement of potentiometer per Section 4.

B. Recommended complete factory overhaul of sensor.

4.2 POTENTIOMETER REPLACEMENT

4.3 Remove the sensor from the crossarm and remove the vane assembly. Replacement of
the potentiometer will require realignment with respect to 180 degrees. Use the
following procedure to replace and realign the potentiometer.

A) Loosen the three set screws which hold the potentiometer in the sensor housing. Pull the
potentiometer up and out of the housing.

B) Remove the three wires from the potentiometer assembly. Note the color code of the
wires with respect to the pins on the potentiometer. (See the 024A Assy. Dwg.)

C) Solder the wires to the new potentiometer and install the potentiometer in the sensor
housing.
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D) Connect the ohmmeter across pins B and C on the sensor connector. Install the vane
assembly and the stainless steel hub alignment screw. Do not tighten the two hub set
screws at this time. Insert a small screwdriver in the access hole in the top of the hub
and rotate the potentiometer until the resistance measured across pins B and C is equal
to the resistance across pins A and C (approx. 6k ochms). Tighten the two set screws
carefully. The potentiometer position will tend to move slightly as these screws are

tightened.

4.4 RECOMMENDED SPARE PARTS LIST (Refer to Drawing #024A)

Ref Part No.

2089
2088
1286
1685-10
1814-1
1814-2
1057
2108
2106
2017
860015
601625
601680
601070

@

QW)?NUDO)W)
mm

xr o
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ription

Aluminum Vane

Vane Arm for Aluminum Vane
Foam Vane and Arm Assy

Hub

Counterweight Arm for Aluminum Tail
Counterweight Arm for Foam Tail
Counterweight

Aluminum Vane Assy, Complete
Foam Vane Assy, Complete
Potentiometer Assy

Shoulder Screw

8-32 x1/4 Set Screw

8-32 x 3/8 Set Screw

2-56 x 1/8 Screw
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Evaporation Gauge

5¥e10[010)2] Features

Simple data collecting
High resolution
Analog output
Corrosion resistant
Range 0-8"

The Model 550502 Evaporation
Gauge measures the water level
in a standard U.S. Class A
evaporation pan (Model
550501) and provides an output
proportional to that level. The
gauge employs a uniquely
balanced sensor assembly to
allow high resolution and simple
data collection without hook
gauge readings and time con-
suming, frequent visits to the site.

The sensor assembly inc'udes
one paolypropylene float which
rises and falls with the water
level in the pan. The movement
of the float is transferred to a 5K-
ohm potentiometer by means of
arack and gear assembly. The
mechanism is designed to
elimnate backlash. The output
range is 0 to 8 inches, with a
measuring accuracy of 1%.

Movement of the float assembly
also moves a painter over an
indicating scale for convenient
water level checks and
comparison to output device
readings The scale is graduated
In English units on one side and
metric units on the other

The potentiometer output can
be input directly to a data
acquisttion system

Alternately. it can be inputto a
signal conditioning module.

'

v

http //www metone com

Evaporation Pan

It is constructed of low carbon
stainless steel and is helarc

welded. The pan is normally

installed on a level wooden
p'atform set on the ground

Specifications

Sensor: Single-float assembly
on vertical guide rods.
Transducer: SK-ohm
potentiometer

Range: 0-8"

Resolution: Infinite
Accuracy: 1% (with clean
guide rods)

Potentiometer linearity: +0.5%
Cable: 3 conductor shielded,
50" provided
Weight/shipping: 7.5/10 Ibs

Met One Instruments, Inc.

Corporate Sales & Service: 1600 Washington Blvd , Granis Pass, OR 97526, Phone (541) 471-7111, Fax (541) 471-7116
Distribution & Service 3206 Main Street, Suite 106, Rowlett, TX 75088, Phona (972) 412-4747, Fax (972) 412-4716
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MODEL 550502
EVAPORATION GAUGE

OPERATION MANUAL
DOCUMENT 550502-9800

1600 Washington Blvd. Regional Sales & Service
Grants Pass, Oregon 97526 3206 Main St., Suite 106
Telephone 541-471-7111 Rowlett, Texas 75088
Facsimile 541-471-7116 Telephone 972-412-4715

Met One Facsimile 972-412-4716
Instruments






Model 550502 Evaparation Gauge
Operation Manual

1.0  INTRODUCTION

1.1 Description

The Model 550502 Analog Qutput Evaporation Gauge was designed to accurately measure
the changing water level in an evaporation pan and provide an electrical signal
proportional to the water level from which the evaporation rate can be determined.
Aithough it can be used with a wide variety of evaporation systems, it is normally used
with a standard Class A, National Weather Service evaporation pan. The gauge consists of
a float, pulley, and counterweight attached to a precision 1000 ohm potentiometer, all

mounted in a protective enclosure.

1.2  Specifications

Gacee

Electrical Qutput Range
Water Level Range
Height

Diameter

Weight

Cable

Connector

~loat
Counterweight
Water input port
Base dimensions
Total resolution

Potentiometer

Accuracy

Rotation

Resistance

Operating Temperature
Linearity

Power

550502 Evap Gauge 12/93

0-9.73" = 0-3 Vdc
0-8.0" = 0-4.11 Vdc

27-1/2"
a L]
7-172 lbs.

#5883-x (x 15 length in feet) Specify
length when ordering cable.

3 pin MS-type

5" diameter

4 0z

1/™ NP coupling, female

16’ tnangle with leveling screws
0.0382" with 8-bit converter in
datalogger

1%

Continuous

1000 ohms, standard
-30° to +125°F
0.25%

5 Vde reg
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INSTALLATION

After carefully unpacking all components, inspect for damage that may have occurred in
shipment. Do not discard any packing material until you ara certain there is no damage
and all items are accounted for, including accessories. In the event of damage during
shipment, a claim for loss should be filed with carrier at the recsiving location.

Remove the top cap and remove the float, chain, and counterweight which are packed in
the housing for shipping.

The gauge is connecled to the pan by using 1/2" diameter pipe. Flexible tubing is
acceptable provided it is not subject to deterioration. The gauge should be placed far
enough away from the pan so that it will not cast a shadow on the pan that could have an
effect on the evaporation process.

Level gauge by placing a level on the housing in front of the gear and adjusting the
leveling screws on the triangular base until the unit is level.

After connecting the gauge to the pan and securing all electrical connections, fill
evaporation pan with 8" of water and carefully check all joints for leaks.

The pulley and the potentiometer housing have been marked with indicators that line up

when the potentiometer is approximately at the breakpoint between zero and 1000 ohms
resistance. To cbtain the exact breakpoint for zeroing or base setting, use an chmmeter
acrass the white and red wires or use the actual readout device that will be used with the
unit when in operation.

The float chain should be placed on the pulley so that the float rests on the tco of the
water (8" in the evaporation pan) when the pulley is at the breakpoint. For operation,
the float chain is placed on the pulley so that a falling level of water will cause clockwise
(as seen from the front of the pulley) matian in the pulley and a decrease in resistance
in the potentiometer output. Refer to the assembly diagram.

Carefully secure housing cover into place with allen screws.
CPERATICN

The potentiometer produces a proportional output in relation to the position of the fioat
and can be monitored on site with a datalogger or strip chart recorder.

550502 Evap Gauge 12/93






4.0 TRCUBLESHCQTING

4.1 Always disconnect the reporting/recording device from power or troubleshoot
immediately whenever any of the following conditions are abserved: the cable has been
damaged, the gauge does not appear to operate normally or exhibits a marked change in

performance, the gauge has been dropped or damaged, or it moisture damage has occurred
to the circuits.

4.2 |If the gauge does nat register correctly, first check the connections. Check the
potentiometer with a voitmeter. Be sure the reporting/recording device has been
powered-up correctly. If the reporting/recording device uses batteries for its primary
source of power, check that the batteries have sufficient voltage to power the device.

4.3 Check the sensor cable connections both at the gauge and at the control unit. Cable shorts

can cause lack of readings. If a connection is found to be lose, tighten into place and check
to see if the problem has been corrected.

550502 Evap Gauge 12/93
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Weather Station
Temperature Range:
Data Storage:

1/0:

I/O Data Rate:
Wireless Frequency:
Battery:

Charging Voltage:
Current Drain:

Sensors
Air Temperature:
Range
Accuracy:
Resolution:
Relative Humidity:
Range
Accuracy:
Resolution:
Barometric Pressure:
Range:
Accuracy:
Resolution:
Solar Radiation:
Spectral Range
Reproducibility
Output
Range
Temp. Range
Rain:
Collecting Area
Range
Accuracy:
Resolution
Wind Direction:
Azimuth:

Response Time:

Accuracy:

Resolution:
Wind Speed:

Range:

Response Time:

Accuracy:
Resolution:

WeatherHawk Series 500 Specifications

-40 to +122F (-40 to +50C)

60 days of hourly data

Direct connection RS232

Optional Wireless RF

9600 baud

Spread Spectrum 916 MHz
Integrated 2.9 AHr Lead-Acid GelCel
16 t0 22 VDC

10 mA w/o heater

1.1 A with heater

Capacitive ceramic

-60 to +140F (-52 to +60 C)

+/-0.9 F @ -40 to 125 F (+-0.5 C @-40 to 52 C)
0.1 F (0.1 C)

Capacitive thin-film polymer

0-100%

+/- 3% @ 0-90%RH; +/- 5% @ 90-100%RH
0.1%

Capacitive Silicon

17.72-32.48 inHg (60-110 kPa)

.015 inHg @+32 to +86 F (+-.05 kPa @0-32 C)
.03 inHg @-60 to +140 F (+-.1 kPa @-52 to +60 C)
Silicon pyranometer

300 to 1100 nm

+/-2%

.2 mV per W/ mn2

0 to 1000 W/m~2

-40 to 130 F (-40 to +55 C)

Piezoelectric

9.3in"2 (60 cm~2)

0 to 7.87 in/hr (0 to 200 mm/hr)

<5% (weather dependant)

.001 in (.01 mm)

Ultrasonic

0-360 deg

250 ms

+- 2 deg

1 deg

Ultrasonic

0-134 mph (0-60 m/s)

.25s

+-.67 mph (+- 0.3m/s) or +-2% which ever is greater
.22 mph (0.1 m/s)

WeatherHawk, 185 West 1800 North, Logan, UT

International: 435-750-1802 TOLL FREE USA: 866-670-5982 FAX: 435-750-1749

http://www.weatherhawk.com sales@weatherhawk.com




WeatherHawk Series 500

General Description:

The WeatherHawk Series 500 family of weather stations measure and record wind
speed and direction, air temperature and relative humidity, barometric pressure,
solar radiation, and rain. In addition, the system calculates and exports an
evapotranspiration (ET) value that can be used by third party systems for irrigation
control. They are designed for applications where a minimal visual impact, high
reliability, and a long interval between routine servicing are significant factors in the
decision to purchase. The standard Series 500 system incorporates an integral 3 AHr
battery pack and can be interfaced with an optional solar panel for high reliability
applications.

The Series 500 family is fully compatible with all versions of software, data
management, input power and mounting accessories designed for the WeatherHawk
Signature Series. It is also backwards compatible with all third party certified
software drivers.

The Series 500 WeatherHawk systems utilize solid state sensors, with no moving
parts. Solid state sensors enable a low profile design better suited to high visibility
locations where a traditional weather station would be visually objectionable; they
have higher reliability and a longer interval between routine service and inspection
requirements; they are more robust and less susceptible to damage from wind
carried debris; and they are not impaired by heavy snowfall or freezing conditions
that produce rime ice (NOTE: Heated sensor versions, Models 511/521, must be
used in snow or freeze zone applications).

Models 510/511

These versions of the Series 500 weather station are directly connected to a host
device (PC or server) through an RS232 serial data I/0 located on the bottom of the
weather station. The Model 511 incorporates a thermostatically controlled heater
element in the sensor head that keeps the ultrasonic wind sensor elements and the
piezometric precipitation sensor surface free of snow and ice to -52° C.

Models 520/521

These versions of the Series 500 weather station are wireless to a host device (PC or
server) using fully integrated industrial grade 916 MHz spread spectrum RF
communications technology. They also have an R$232 serial data I/0 located on the
bottom of the weather station, which can be used as a second serial communications
port, or for programming and testing the system, or for direct data downloads using
a PC or PDA. The Model 521 also incorporates a thermostatically controlled heater
element in the sensor head that keeps the ultrasonic wind sensor elements and the
piezometric precipitation sensor surface free of snow and ice to —-52° C. Optional
configurations of both units enable replacement of the 916 MHz RF components with
922 MHz and 2.4 GHz RF components to comply with local, regional or national radio
frequency licensing requirements.

WeatherHawk, 185 West 1800 North, Logan, UT
International: 435-750-1802 TOLL FREE USA: 866-670-5982 FAX: 435-750-1749

http://www.weatherhawk.com sales@weatherhawk.com




Sensor Technologies

Series 500 WeatherHawk weather stations employ the latest in weather
measurement sensors. Wind speed and direction use acoustic techniques formerly
available on only the most expensive professional wind velocity measurement
systems. Rain is measured using an impact surface that literally counts the raindrops
and measures their acoustic signature, integrating that information to provide a near
real-time value for rainfall amount and rate. Barometric pressure, relative humidity,
air temperature and solar radiation measurements are made by calibrated scientific
grade sensors typically installed in the finest professional weather measurement and
monitoring systems.

Wind Speed & Direction is measured by a sensor consisting of three equally spaced
ultrasonic transducers in a horizontal plane. The sensor measures the bi-directional
transit time along the three paths established by the transducer array. This transit
time is dependent on the wind velocity across the ultrasonic path. For zero wind
velocity, both the forward and reverse transit times are identical; with wind, the
upwind transit time increases and the downwind time decreases. The values of any
two array paths will enable computation of both wind speed and direction, and a
signal processing technique enables the measurement to be calculated using the two
array paths of the best quality. If the system is used in a high accuracy application a
factory revalidation is recommended every five years.

Rainfall is measured with a stainless steel piezometric surface on top of the weather
station. As individual raindrops (or hailstones) impact on the surface they each
provide an acoustic signature that is measured and processed in real-time to give a
value for their volume. The volume is then processed with respect to time to provide
a rainfall rate. This measurement technique eliminates all of the traditional problems
with tipping bucket type rainfall measurement devices, including worn or damaged
bearings, clogged funnels and drip orifices, and damage from wind blown debris.

Air temperature and relative humidity (RH) sensors are combined in an integrated,
user replaceable unit that requires no calibration. The RH sensor is a thin polymer,
capacitive type sensor that degrades with exposure due to age and airborne
contaminates. It should be user replaced every three years to maintain accuracy,
and at a shorter interval if the location is subject to high levels of air pollution or is
subject to airborne chemical spraying. The air temperature sensor is a capacitive
ceramic sensor that is typically not subject to environmental degradation.

Barometric pressure is measured with a capacitive silicon temperature corrected
strain gauge device that is typically not degraded by environmental exposure and
does not require calibration after manufacture,

Solar Radiation is measured by a silicon pyranometer with a cut filter limiting the
spectral exposure to the 300-1100 nm wavelength. This device typically degrades at
a rate of 2% of the full scale value each year and should be recalibrated, or replaced
every 3-5 years, depending on the application.

Data Transfer Protocols, Software and Data Interface Hardware

All WeatherHawk systems communicate using a proprietary Pakbus protocol. Any
qualified software developer may request a software development kit, at no charge,
to assist in the development of software drivers for third party devices or software.

WeatherHawk, 185 West 1800 North, Logan, UT
International: 435-750-1802 TOLL FREE USA: 866-670-5982 FAX: 435-750-1749

http://www.weatherhawk.com sales@weatherhawk.com



Software

WeatherHawk offers the following software applications for weather station
management, data acquisition and logging, report generation and data display.

»

Visual Weather Station - a single host, multi-site professional application
that will communicate with any WeatherHawk weather station, as well as
CR200 Series data loggers from Campbell Scientific, Inc. Visual Weather
Station adapts to any data telemetry scheme including direct connection,
wireless short haul RF (spread spectrum radio), wireless long-haul RF
(VHF/UHF radio), satellite modem, IP modem/server module, or landline
and cellular modems. The application also offers a variety of standard and
user defined reports and export file formats, and it will support the
generation, export and update of a weather data GUI for a website. This
application runs on PC-XP computers.

WeatherHawk-XP/X - a single host, single site consumer application that
will communicate with any WeatherHawk weather station. WeatherHawk-
XP/X connects using a directly to the serial port on the WeatherHawk, or
by wireless short haul RF (spread spectrum radio), or IP modem/server
module, or landline and cellular modems. The application also offers a
three export file formats, and it will support the generation, export and
update of a weather data GUI for a website. This application runs on PC-
XP and Macintosh OS-X computers. This software application will also
interface with the NOAA/NWS CAMEO application for First Responder
applications requiring plume modeling.

Virtual Weather Station - a single host, single site consumer application
that will communicate with any WeatherHawk weather station. Virtual
Weather Station connects directly through the serial port on the
WeatherHawk, or by wireless short haul RF (spread spectrum radio). The
application also offers a two export file formats, and it will support the
generation, export and update of a weather data GUI for a website. This
application runs on IBM compatible computers.

LoggerNet - a single host, multi-site professional application that will
communicate with any WeatherHawk weather station, as well as any data
loggers from Campbell Scientific, Inc. LoggerNet adapts to any data
telemetry scheme including direct connection, wireless short haul RF
(spread spectrum radio), wireless long-haul RF (VHF/UHF radio), satellite
modem, IP modem/server module, or landline and cellular modems. The
application also offers a variety of standard and user defined reports and
export file formats, and with the RTMC module it will support the
generation, export and update of a weather data GUI for a website. This
application runs on IBM compatible computers.

PConnect - a single host, single site professional application that will

communicate with any WeatherHawk weather station, as well as a range
of Campbell Scientific data loggers. PConnect is used for direct download
and storage of data through the serial port on either the weather station
or its companion RF4xx receiver (if wireless). The software is typically
utilized for field data acquisition with later export to a PC for post-
processing, display and long-term archiving. It also enables on-site
reprogramming of the weather station by uploading pre-configured
program files. It is not designed for long haul or automated data collection
protocols. This application runs on a range of PDA devices, check with
Campbell Scientific, or WeatherHawk for a list of compatible units.

WeatherHawk, 185 West 1800 North, Logan, UT

International: 435-750-1802 TOLL FREE USA: 866-670-5982 FAX: 435-750-1749
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> Weather Display - a single host, single site consumer application that will
communicate with any WeatherHawk weather station. Weather Display
connects directly through to the serial port on the WeatherHawk, or by
wireless short haul RF (spread spectrum), or IP modem/server module.
The application also offers a range of export file formats, and it will
support the generation, export and update of a weather data GUI for a
website, This application runs on PC-XP computers.

Data Interface Hardware

Weatherproof serial cables are available in 25, 50 and 75 foot lengths for permanent
direct connection to the R$232 I/O on any WeatherHawk weather station. These

cables feature nickel plated brass DB-9 connectors for corrosion resistance and have
a Sanoprene jacket which is suitable for both high UV and direct burial environments.

An RF4xx spread spectrum RF transceiver is supplied as standard equipment with
every wireless WeatherHawk weather station. The unit comes with an AC power
supply (120 VAC/60 Hz), a 6 foot serial cable and an antenna. Additional RF4xx kits
can be purchased for simultaneous communication with any WeatherHawk wireless
weather station, enabling multiple host computers to use the data from a single
weather station. Typical applications for multiple receiver units are in home
automation where a single weather station may support a whole house control unit,
with touch panel data display units; and a discrete PC, which may act as the server
for a local intranet or internet weather data display website.

WeatherHawk IP server modules are a proprietary web server that is designed to
interface the serial output of any WeatherHawk weather station, or companion RF4xx
transceiver with an Ethernet. Output formats from the IP server module are HTML,
XML and CSV (with headers).

Mounting Systems
All WeatherHawk weather stations will interface with the full range of mounting
systems supplied by WeatherHawk. They consist of:

TP-1 Tripod - The tripod, with its range of accessories is the most rugged and
adaptive weather station mounting system. It supports both rooftop (sloped and flat)
and ground mounts, with mast heights to 10 feet. Accessories consist of a weather
station alignment kit (optional), ground stakes (optional), a rooftop sealing kit
(standard), grounding rod kit (optional), mast length extensions (optional), and a
guy-wire kit (optional).

HM Series - The HM Series house mount kits are adapted satellite dish mounts that
will support attachment to sloped and flat roofs, and to the vertical facia and
reinforced trim boards around the roofline of a home. The accessories consist of
mast extensions, a Retro-deck base assembly that offers additional stability and
support on composite roof coverings; and a Comm-deck mount that offers a
weatherproof penetration through a roof for a directly connected weather station.

Various additional specialized mounting tripods are available for high environmental
abuse environments, or quick deployment temporary applications.

WeatherHawk, 185 West 1800 North, Logan, UT
International: 435-750-1802 TOLL FREE USA: 866-670-5982 FAX: 435-750-1749
http://www.weatherhawk.com sales@weatherhawk.com




NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-2.3

Provide complete descriptions of the diversion berms and the collection ditch in the SAR
Sections 2.4.1 and 2.4.2, Hydrological Description and Floods, respectively. Please provide the
following supplemental information:

a) Exact locations of the diversion berms and the collection ditch;

b) Design Information of the two structures;

c) Impact of the two structures on design basis and PMF fioods; and —
d) Impact of the two structures on safety structures of the proposed site

WCS response to RSI| 2.3

WCS has provided the requested information in WCS SAR Chapter 2 Section 2.4.2.2.

WCS SAR Impact:
Added to end of WCS SAR Section 2.4.2.2:

The collection ditch is divided into two sections, A and B.

Figure 2-26 (CJI Drawing C-1) show the location of the Collection Ditch and Berm. Figures 2-27
through 2-30 (CJI Drawings C-2, C-3, C-4, and C-5) show plan and profile of the collection ditch
and berm.

The diversion berm and collection ditches that will direct storm water runoff from the north
around the CISF are designed to convey the peak runoff flow from a 100-year 24-hour rainfall
event while still providing 1 foot of freeboard. Surface water runoff peak flow rates are modeled
using the U.S. Army Corps of Engineers Hydrologic Engineering Center’'s Hydrologic Modeling
System (HEC-HMS), version 4.0. The rainfall amount for the 100-year frequency storm event is
taken from the USDA Soil Conservation Service (SCS) Texas Engineering Technical Note No.
210-18-TX5, October 1990 (TETN 210). A 24-hour storm duration is used. The 100-year 24-
hour rainfall amount from TETN 210 for the CISF site is six (6) inches. The synthetic Type II,
24-hour rainfall distribution for Andrews County, Texas, and the SCS dimensionless unit
hydrograph method are used for the model. The Antecedent Runoff Condition modeled is Type
| as indicated in TETN 210.

Collection ditch A and collection ditch B drain to the west and to the east, respectively, are
designed to be trapezoidal bottom ditches with side slopes of 3H:1V. Collection ditch A is
designed to have a 3 foot bottom width. Collection ditch B is designed to have a 4 foot bottom
width. The ditches are designed with slopes of 0.5%. A value of 0.028 was used for Manning’s
Roughness Coefficient when performing hydraulic calculations to size the collection ditches.

There will be no adverse impact from the features on the design basis and Probable Maximum
Flood (PMF). Since the features were designed to convey storm water runoff from the area
north of the CISF and were sized for a 100-year 24 hour rainfall event plus 1 foot of freeboard,
the features would not convey all of the runoff during the PMF. However, the features will not
cause the PMF elevation near the CISF to increase. As indicated in Section 4.0 of the March




2016 report entitled Centralized Interim Storage Facility Drainage Evaluation and Floodplain
Analysis (Attachment B of SAR Chapter 2):

“The local PMP floodplain analysis yielded the PMF elevation near the CISF site of 3488.9 ft
Mean Sea Level (msl). Elevations of the storage pads vary from 3488 ft msl to 3504 msl.
Elevations of the foundations of the security/administration building and the transfer facility are
3496 ft msl and 3493 ft msl, respectively.”

Flooding during the PMF would not compromise the safety of the storage cask systems if the
berm and the collection ditch were not constructed or if the two structures failed. The berm and
collection ditch are provided and sized for a smaller 100 year frequency storm event to minimize
storm water from flowing across the site during operations. Flooding caused by the PMF would
exceed the capacity of the diversion berm and collection ditch. The flood from the PMF will
result in a maximum depth of water over the storage pad of approximately 1 inch. The finish
floor elevations of the Security/Administration building and the Cask Handling Building are 7 feet
and 4 feet respectively above the PMF elevation and will not be impacted by the PMF.




WCS Consolidated Interim Storage Facility Safety Analysis Report Rev. 0
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Flood History

The climate of the area is classified as semiarid, characterized by dry summers and
mild, dry winters. Annual precipitation on average is approximately 14 inches and
annual evaporation exceeds annual precipitation by nearly five times. The area is
subject to occasional winter storms, which produce snowfall events of short duration.

Rainfall records from July 2009 through December 2015, provided by WCS from a
weather station near the WCS CISF, indicate an average annual rainfall of 12.6 inches
and a maximum twenty-four hour rainfall total of 3.62 inches (Attachment A).
According to WCS personnel, surface water runoff has not overflowed roads or
existing drainage features at the WCS site during this time frame.

Flood Design Considerations

There has been no history of flooding at the WCS CISF site and the WCS CISF is not
located in the 100-year floodplain. Almost all of the surface water runoff from the
storage area will leave the WCS CISF just north of the southeast corner of the storage
area and will drain into the large playa southeast of the WCS CISF. A small amount
of surface water runoff from the parking lot of the WCS CISF will drain southwest.
Flow arrows on Figure 1.1.2-2 in Attachment B, Developed Drainage Area Map,
provide the detailed drainage patterns for the WCS CISF.

The WCS CISF Drainage Evaluation and Floodplain Analysis (Attachment B) models
the probable maximum flood (PMF) flow over the existing railroad and the proposed
WCS CISF rail side track. At analysis Point 1, the peak discharge resulting from all
modeled storm events flows over State Line Road. The maximum depth of flow over
the road (during the 500-year and ARC III) is approximately 0.8 feet which is
equivalent to elevation 3487.3 feet msl. The maximum depth of water on the WCS
CISF storage pad for a 500 year flood is 1.1 inches and the velocity is 1.7 feet/s.

The peak discharge resulting from all modeled storm events flows over the railroad
tracks at Analysis Point 2. The maximum depth of water over the rail (during 500-
year and ARC III) is approximately 1.4 ft. which is equivalent to elevation of 3466.4
feet msl.

The collection ditch is divided into two sections, A and B.

Figure 2-26 (CJI Drawing C-1) show the location of the Collection Ditch and Berm.
Figures 2-27 through 2-30 (CJI Drawings C-2, C-3, C-4, and C-5) show plan and
profile of the collection ditch and berm.
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The diversion berm and collection ditches that will direct storm water runoff from the
north around the CISF are designed to convey the peak runoff flow from a 100-year
24-hour rainfall event while still providing 1 foot of freeboard. Surface water runoff
peak flow rates are modeled using the U.S. Army Corps of Engineers Hydrologic
Engineering Center’s Hydrologic Modeling System (HEC-HMS), version 4.0. The
rainfall amount for the 100-year frequency storm event is taken from the USDA Soil
Conservation Service (SCS) Texas Engineering Technical Note No. 210-18-TX35,
October 1990 (TETN 210). A 24-hour storm duration is used. The 100-year 24-hour
rainfall amount from TETN 210 for the CISF site is six (6) inches. The synthetic Type
11, 24-hour rainfall distribution for Andrews County, Texas, and the SCS
dimensionless unit hydrograph method are used for the model. The Antecedent
Runoff Condition modeled is I as indicated in TETN 210.

Collection ditch A and collection ditch B drain to the west and to the east,
respectively, are designed to be trapezoidal bottom ditches with side slopes of 3H:1V.
Collection ditch A is designed to have a 3 foot bottom width. Collection ditch B is
designed to have a 4 foot bottom width. The ditches are designed with slopes of
0.5%. A value of 0.028 was used for Manning’s Roughness Coefficient when
performing hydraulic calculations to size the collection ditches.

There will be no adverse impact from the features on the design basis and Probable
Maximum Flood (PMF). Since the features were designed to convey storm water
runoff from the area north of the CISF and were sized for a 100-year 24 hour rainfall
event plus 1 foot of freeboard, the features would not convey all of the runoff during
the PMF. However, the features will not cause the PMF elevation near the CISF to
increase. As indicated in Section 4.0 of the March 2016 report entitled Centralized
Interim Storage Facility Drainage Evaluation and Floodplain Analysis (Attachment B
of SAR Chapter 2):

“The local PMP [probable maximum precipitation] floodplain analysis yielded the
PMF elevation near the CISF site of 3488.9 ft msl. Elevations of the storage pads vary
from 3488 ft msl to 3504 msl. Elevations of the foundations of the
security/administration building and the transfer facility are 3496 ft msl and 3493

ft msl, respectively.”

Flooding during the PMF would not compromise the safety of the storage cask
systems if the berm and the collection ditch were not constructed or if the two
structures failed. The berm and collection ditch are provided and sized for a smaller
100 year frequency storm event to minimize storm water from flowing across the site
during operations. Flooding caused by the PMF would exceed the capacity of the
diversion berm and collection ditch. The flood from the PMF will result in a
maximum depth of water over the storage pad of approximately 1 inch. The finish
floor elevations of the Security/Administration building and the Cask Handling
Building are 7 feet and 4 feet respectively above the PMF elevation and will not be
impacted by the PMF.
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-7.2

Provide a calculation package for the analysis that supports the SAR Chapter 9 radiation
protection evaluations and includes sample input and output files.

The calculation package should include information and analyses that support the evaluations
described in Chapter 9 of the SAR. It should include such items as the basis for the increase in
HSM surface dose rates and the amount of increase chosen, the use of non fuel hardware
multiplication factors for MAGNASTOR surface currents, information demonstrating how the
analysis considered the UMS and MPC systems (including surface currents for both systems),
how the systems and site were modeled, and calculations for demonstrating compliance with 10
CFR Part 20 limits (including for individuals on site that are not radiation workers, such as the 2
mrem in an hour limit in 10 CFR 20.1301 (a)(2)).

This information is needed to determine compliance with 10 CFR 72.104, 10 CFR 72.106, 10
CFR 72.126 and 10 CFR 20.1101, 10 CFR 20.1201, and 10 CFR 20.1301.

WCS Response to RSI 7.2:

The following calculations are provided in response to this RSI:

+ AREVA Calculation WCS01-0503, Site Dose Calculation for NUHOMS Component at
WCS (SAR), Revision 0. (Input/output data supplied on enclosed disc)

¢ NAC International Calculation, “WCS ISFSI Phase | Site Dose Rate Evaluation.” 30039-
5001 Revision 0 (Input/output data supplied on enclosed disc)

¢ AREVA Calculation WCS01-0505, WCS ISFSI Dose due to Combined Contribution from
NUHOMS and NAC Storage Systems (SAR) after Loading Phase |, Revision 0. This
calculation combines the results of AREVA Calculation WCS01-0503 and NAC
International Calculation.

WCS CISF Application Impact:

Three calculations packages for Radiation Protection Evaluation are provided on enclosed disc
and are to be added to Enclosure 6 (Disc 2, Calculations).

Computer files are provided on enclosed disc (Disc 3, Computer Files).



AMERICAS NUCLEAR SOLUTION

OsSmi#2

PROPRIETARY ¢ . '\ (one DVD)
‘ July 20,2016

Waste Control Specialists LLC
Response to RSI-NP-7.2
Computer Files




CAS NUGCLEAR SOLUTION

AMERI!

OSM#3
PROPRIETARY ‘ ; (one DVD)
| July 20,2016

Waste Control Specialists LLC
Response t0 RSINP-7.2
Addition To License Application Enclosure 6
Calculation Packages for
Rad Protection Evaluation




NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-8.2:

Identify the correct revision of Amendment 0-3 for NAC MAGNASTOR in Enclosure 9 to the
WCS CISF Application.

Revision 0 of Amendments 0, 1, 2, and 3 to the NAC MAGNASTOR CoC No. 1031 have been
superseded by Revision 1 to these amendments. Revision 1 to the amendments need to be
examined for compatibility with the site parameters, and if compatible, it should be referenced
instead of Revision 0.

This information is needed to determine compliance with 10 CFR 72.18 and 10 CFR 72.24.
WCS response to RSI 8.2:

The table in Enclosure 9 listing Adams Accession numbers for the MAGNASTOR Storage
System has been revised to eliminate reference to Revision 0 for Amendments 0-3 of CoC
No.72-1031.

Although there have been many MAGNASTOR systems loaded to Revision 0 of Amendments 2
and 3, Revision 0 for those amendments will expire at the end of August 2016. Sites will be
required to re-certify and re-register the MAGNASTOR storage systems to meet Revision 1 of
Amendment 0-3 or a later Amendment as Revision 0 expires.

Revision 1 to the amendments have been reviewed for compatibility with WCS site parameters.
None of these changes in Revision 1 are related to site parameters. Thus, they are compatible
and are now referenced instead of Revision 0.

WCS Enclosure 9 Impact:

The table referencing the Adams Accession Numbers for MAGNASTOR in Enclosure 9 has
been revised to delete reference to Revision 0 for Amendments 0 through 3. New table is
provided.



ADAMS Accession Numbers Table
NAC International Inc.,

MAGNASTOR

CoC Number - 72-1031

Tech Spec Tech Spec
Amendment CoC SER . .
Appendix A Appendix B
Number ML Number ML Number
ML Number ML Number
5 ML15180A368 ML15180A381 ML15180A374 ML15180A379
4 ML15107A473 ML15107A472 ML15107A475 ML15107A474
3 Revi2 Revi ML16029A155ME16029 ML16029A178MEL6029A1 ML16029A160MELE029AT ML16029A170MELE029
’ ’ 18 69
2 Revl3 ML16029A194MLEA3207 ML16029A237MEA3207A3 ML16029A207MEA3150A3 ML16029A215MEE3120
’ A350 52 88 A264
2 RevlZ Revi ML16029A194MLELI602S ML16029A237MELE029A2 ML16029A207ME16020A2 ML16029A215MLEL6029
7 7 3; gl
0 Revi2 ML16029A321ME12032 ML16029A331ME1203202 ML16029A324MEL2144A0 ML16029A329M L2144
' 0242 47 24 A1
1 RevliRevi ML16029A245MEE6029 ML16029A265MELE60209A2 ML16029A256MEL6029A2 ML16029A260ME16029
’ ’ 65 56
2 Revii ML16029A194ML10291  ML16029A237ME1029101 ML16029A207ME1029101 ML16029A215ME10291
' 0125 34 41 0149

Electronic or hardcopies were found for all, with the exception of NAC-MPC, Tech Spec, Appendix B, A0 and Al
X —=No ML Number Available on NRC website




ADAMS Accession Numbers Table
NAC International Inc.,

O, Revl MEEEB29A321 MEEBO2SA33E MEREO2SA324 MEIBO2SA32S

ML16029A321MEGS035 ML16029A331MEGSO3505 ML16029A324MEGSO3505 ML16029A329MEOS0O35

0, Rev19
0554 89 66 0580

Electronic or hardcopies were found for all, with the exception of NAC-MPC, Tech Spec, Appendix B, A0 and Al
X —=No ML Number Available on NRC website




ADAMS Accession Numbers Tables

NAC International Inc.,

NAC-UMS
CoC Number - 72-1015

Tech Spec Tech Spec
Amendment CoC SER A dix A A dix B
endix endix
Number ML Number ML Number PP PP

ML Number ML Number
5 ML090120439 ML090120477 ML090120459 ML09120473

4 X ML052860175 ML052860167 X

(Filed with ML052860167) (Filed with ML052860167)

3 MLO40830062 MLO40830070 ML040830052 MLO40830054
2 ML020250588 ML020250602 ML020250599 ML020250599
1 ML010260194 MLO10400311 ML010260245 ML010260245
0 MLO03743491 MLO03743531 MLO03743508 MLO03743508

Electronic or hardcopies were found for all, with the exception of NAC-MPC, Tech Spec, Appendix B, A0 and Al

X = No ML Number Available on NRC website




ADAMS Accession Numbers Tables

NAC International Inc.,

NAC-MPC
CoC Number - 72-1025
Tech Spec Tech Spec
Amendment CoC SER A dix A A dix B
endix endix
Number ML Number ML Number PP PP
ML Number ML Number
6 ML102920651 ML102980010 ML102980018 ML102980019
5 ML072700048 MLO72700066 MLO72700057 MLO72700057
4 ML043020232 ML043020555 MLO43020537 ML043020537
3 ML032820223 ML032820236 MLO31340571 MLO31340571
2 ML021420149 ML021420176 ML021420175 ML021420175
X
1 ML020250518 ML020250532 ML020250524 N/A
0 MLO03704081 X MLO03704081 X
(Filed With ML003704081) N/A

Electronic or hardcopies were found for all, with the exception of NAC-MPC, Tech Spec, Appendix B, A0 and Al
X —No ML Number Available on NRC website




ADAMS Accession Numbers Table
NAC International Inc.,

MAGNASTOR
CoC Number - 72-1031

Tech Spec Tech Spec
Amendment CoC SER . .
Appendix A Appendix B
Number ML Number ML Number
ML Number ML Number
5 ML15180A368 ML15180A381 ML15180A374 ML15180A379
4 ML15107A473 ML15107A472 ML15107A475 ML15107A474
3, Revl ML16029A155 ML16029A178 ML16029A160 ML16029A170
2, Revl ML16029A194 ML16029A237 ML16029A207 ML16029A215
1, Revl ML16029A245 ML16029A265 ML16029A256 ML16029A260
0, Revl ML16029A321 ML16029A331 ML16029A324 ML16029A329

Electronic or hardcopies were found for all, with the exception of NAC-MPC, Tech Spec, Appendix B, A0 and Al

X = No ML Number Available on NRC website
Oa 07-15-2016




ADAMS Accession Numbers Tables
NUHOMS® Systems

Standardized Advanced NUHOMS® System
CoC Number - 72-1029

Tech Spec
Amendment CoC SER .
Appendix A
Number ML Number ML Number

ML Number
3 ML15054A469 ML15054A499 ML15054A513
2 N/A N/A N/A
1 ML051520118 ML051520145 ML051520131
0 ML030100440 ML030100459 ML030100472




ADAMS Accession Numbers Tables
NUHOMS® Systems

Standardized NUHOMS® System (61BT and 61BTH Type 1)
CoC Number - 72-1004

Tech Spec
Amendment CoC SER .
Appendix A
Number ML Number ML Number

ML Number
13 ML14153A576 ML14153A579 ML14153A578
12 NA NA NA
11 ML14010A489 ML14010A486 ML14010A488
10 ML092290204 ML092290329 (3)
9 MLO71070582 MLO7010584 MLO50900104

ML0O53390318
8 ML053390312 2) ML0O53390315
ML053390332
7 ML040640929 ML040640934 MLO40640933
ML031980374"
6 ML040120814 ML040120847
ML031980374

5 MLO40150841 MLO40150842 ML040160455
4 ML020640241 ML020640326 ML020640306
3 MLO12600510 ML012600517 ML012620192

(1) Only the proposed and preliminary SERs were found in ADAMS. AREVA has a copy submitted with
letter ML040120756

(2) There are two parts to the SER, an ML number is listed for each part.

(3) Technical Specification not found in ADAMS. AREVA TN has copies of the Technical Specifications.



ADAMS Accession Numbers Table
NUHOMS® Systems

Sacramento Municipal Utility District
License Number - SNM-2510

(Rancho Seco)

. Tech Spec
Amendment License SER .
Appendix A
Number ML Number ML Number
ML Number
3 ML092240378 ML092240439 ML092240427
2 ML051100165 ML051100177 No Change
1 NA NA NA
0 ML003729742 ML003729758 ML003729742

0a 07-15-2016




NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-8.3

Provide the licensing bases which ensure that, before a nuclear criticality accident is possible, at
least two unlikely, independent, and concurrent or sequential changes have occurred in the
conditions essential to nuclear criticality safety.

The WCS CISF SAR does not identify the cask design or the site features that ensure that a
criticality is not caused by two unlikely, independent, and concurrent or sequential events. The
SAR should include such a discussion, which should consider the likelihood of possible events
(e.g., canister failure, flooding) over the 40-year license period.

This information is needed to determine compliance with 10 CFR 72.124(a).

WCS Response to RSI 8.3:

WCS has provided the requested information in section 10.1.2 of the WCS SAR.

WCS SAR Impact:

Changed to last sentence of third paragraph, WCS SAR Chapter 10, Section 10.1.2:

In addition, the maximum postulated flood at the WCS CISF is 1.1Z inches as documented in

Section 2.4.2.2. Therefore;-there-isno-possibility-of wateringress-into-the canisters:
Added to end of section WCS SAR Chapter 10, Section 10.1.2:

Under 10 CFR 72.124 storage systems must be designed to be maintained subcritical and to
ensure that, before a nuclear criticality accident is possible, at least two unlikely, independent,
and concurrent or sequential changes have occurred in the conditions essential to nuclear
criticality safety. The two unlikely events for the WCS site are canister breach and severe
flooding. Even under the maximum postulated flood the maximum amount of standing water on
the pad would be 1.1 inches at the lowest point which would result from a maximum 72 hour
rain fall of 40.5 inches. (See WCS SAR Chapter 2 Attachment B, Section 2.2.2 for precipitation
amounts and see WCS SAR Chapter 2 Attachment B, Section 5.0 for the maximum depth of
standing water). At the WCS CISF there are no other sources of standing water. Thus, the
amount of standing water is insufficient to cause a criticality event.
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Package confinement systems are likewise protected from damage. Canister cavity
confinement features provide a defense-in-depth criticality control function by
precluding the risk that any hydrogenous neutron moderator will be introduced into
the SNF basket cavity of any package received for storage. Canister confinement
features are summarized in Chapter 11. All of the canisters and associated storage
overpacks have been evaluated for a 50-foot flood. The evaluations demonstrate that
there is no breach of the confinement boundary (well beyond water tight) as discussed
in Chapters 11, A.11, B.11, C.11, D.11, E.11, F.11 and G.11. In addition, the
maximum postulated flood at the WCS CISF is 1.1 inches as documented in Section
24.22.

Under 10 CFR 72.124 storage systems must be designed to be maintained subcritical
and to ensure that, before a nuclear criticality accident is possible, at least two
unlikely, independent, and concurrent or sequential changes have occurred in the
conditions essential to nuclear criticality safety. The two unlikely events for the WCS
site are canister breach and severe flooding. Even under the maximum postulated
flood, the maximum depth of standing water on the pad would be 1.1 inches at the
lowest point. (See WCS SAR Chapter 2 Attachment B, Section 2.2.2 for precipitation
amounts and see WCS SAR Chapter 2 Attachment B, Section 5.0 for the maximum
depth of standing water). There are no other sources of standing water at the WCS
CISF. Thus, the amount of standing water is insufficient to cause a criticality event.
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-9.1:

Provide the Sections of the Technical Specifications that outline the requirements for preventing
the leakage of radioactive materials and list the codes and standards for design, fabrication, and
inspection of the:

¢ NUHOMS MP187 FO-, FC-, and FF- DSCs in Appendix A.11, "CONFINEMENT
EVALUATION NUHOMS®-MP187 Cask System,"

o 24PT1 DSC in Appendix B.11.2, "Requirements for Normal Conditions of Storage,"
B.11.3, "Confinement Requirements for Hypothetical Accident Conditions,"

e 61 BT DSC in Appendix C.11.1, "Confinement Boundary," C.11.2, "Requirements for
Normal Conditions of Storage," C.11.3, "Confinement Requirements for Hypothetical
Accident Conditions,"

o 61BTH Type 1 DSC in Appendix D.11.2, "Requirements for Normal Conditions of
Storage," D.11.3, "Confinement Requirements for Hypothetical Accident Conditions,"

¢ NAC-MPCs in Appendix E.11, "CONFINEMENT EVALUATION NAC-MPC,"

e NAC-UMS TSCs in Appendix F.11, "CONFINEMENT EVALUATION NAC-UMS," and

¢ MAGNASTOR TSC in Appendix G.11, "CONFINEMENT EVALUATION
NACMAGNASTOR," of the WCS SAR.

Although some of the appendices refer to the Technical Specifications in general and some do
not, the specific sections of the Technical Specifications were not provided in the Chapter 11
appendices of the WCS SAR. Clarify which specific Technical Specifications are being referred
to in the WCS SAR.

This information is needed to determine compliance with 10 CFR 72.24.

WCS Response to RSI19.1:

WCS has provided the requested information in Appendix A — G of the WCS SAR. See attached
Appendix mark-ups.

WCS SAR Impacts:

WCS has updated the following sections of Appendices A - G:

A11.1, A1
B.11.1, B.1
C.111,CA1
D.11.1, D.1
E.11,E11.3
F.11,F.11.2
G.11,G.11.2

4
2 3, B.
3,C
3,D

11
1
1

1
1.2, B.11. 4
1.2, C.11. 1.4
1.2, D.11. 1.4

SAR Mark ups are below:



Mark-up based on response to NRC RSI 9.1

WCS Consolidated Interim Storage Facility Safety Analysis Report Rev. 0

A.11.1  Confinement Boundary

The confinement boundary for the FO-, FC- and FF-DSCs is documented in Section
3.3.2.1 of [A.11-1].

The canisters will not release radioactive contents under all normal, off-normal, and
accident conditions; see Section 3.3.2 and Section 8.2.2 of [A.11-1]. However, during
fabrication and closure operations the confinement boundary was leak tested to 107
std cm’/sec in accordance with ANSI N14.5 [A.11-2]. Therefore, for these canister
des3igns, a non-mechanistic release is postulated based on a leakage rate of 10~ std
cm’/sec.

Section4.3,CodesandStandardsef the Technical
Specificationdor the RanchoSecolSFSI [A.11-11] citesthe
applicableASME Codefor the MP187FO-, FC-,andFF-
DSCs.

Section3.1,"DSC Integrity," of the Technical
Specificationdor the RanchaSecolSFSI [A.11-11]
includeslimiting conditionfor operation(LCO) 3.1.1for
DSCvacuumpressurel . CO 3.1.2for DSChelium
leakageate,andLCO 3.1.3for DSC helium backfill
pressure.TheseLCOscreateadry, inert, leaktight
atmospherevhich contributego preventingheleakage
of radioactivematerial.

Page A.11-2


doshaw
Callout
Section 4.3, Codes and Standards, of the Technical Specifications for the Rancho Seco ISFSI  [A.11-11] cites the applicable ASME Code for the MP187 FO-, FC-, and FF- DSCs. 

doshaw
Text Box
Mark-up based on response to NRC RSI 9.1

doshaw
Callout
Section 3.1, "DSC Integrity," of the Technical Specifications for the Rancho Seco ISFSI  [A.11-11] includes limiting condition for operation (LCO) 3.1.1 for DSC vacuum pressure, LCO 3.1.2 for DSC helium leakage rate, and LCO 3.1.3 for DSC helium backfill pressure.  These LCOs create a dry, inert, leak tight atmosphere which contributes to preventing the leakage of radioactive material. 
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A.l1-1

A.11-2

A.11-3

A.l1-4

A.11-5

A.11-6

A.11-7

A.11-8

A.11-9

A.11-10

\A.11-11“TechnicaISpecificationsfor theRanchaoSeco

A.11.4 References

“Rancho Seco Independent Spent Fuel Storage Installation, Final Safety Analysis
Report, Volume 1, ISFSI System,” NRC Docket No. 72-11, Revision 4.

ANSI N14.5, "Leakage Tests on Packages for Shipment of Radioactive Materials,”
1997.

NRC Spent Fuel Project Office, Interim Staff Guidance, ISG-5, Rev. 1, “Confinement
Evaluation.”

NUREG-1536, Revision 1, "Standard Review Plan for Spent Fuel Dry Cask Storage
Systems at a General License Facility," U.S. 200 Regulatory Commission, Office of
Nuclear Material Safety and Safeguards.

NUREG-1567, “Standard Review Plan for Spent Fuel Dry Storage Facilities,”
Revision 0, U.S. Nuclear Regulatory Commission, Office of Nuclear Material Safety
and Safeguards, March 2000.

Calvert Cliffs Nuclear Power Plant Calculation CA07718, “2011 Update of ISFSI
USAR DSC Leakage Dose Analysis,” NRC Ascension Number ML11364A025.

NUREG/CR-6672, Sandia National Laboratories, “Reexamination of Spent Fuel
Shipment Risk Estimates,” Volume 1, NRC Ascension Number ML003698324.

U.S. NRC Regulatory Guide 1.145, “Atmospheric Dispersion Models for Potential
Accident Consequence Assessments at Nuclear Power Plants,” Revision 1, November
1982.

Federal Guidance Report No. 11, “Limiting Values of Radionuclide Intake and Air
Concentration and Dose Conversion Factors for Inhalation, Submersion, and
Ingestion,” EPA-520/1-88-020, September 1988.

Federal Guidance Report No. 12, “External Exposure to Radionuclides in Air, Water,
and Soil,” EPA 402-R-93-081, September 1993.

IndependenEpentFuel Storagdnstallation,"Amendmens,
USNRCDocketNumber72-0011.
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B.11.1 Confinement Boundary

The 24PT1 DSC confinement is documented in Chapter 7 of the “Standardized
Advanced NUHOMS® System Updated Final Safety Analysis Report” [B.11-1].
Section 7.1 of [B.11-1] details the requirements of the confinement boundary. Seetion

The TechnicalSpecificationdor Standardizeddvancec
NUHOMS® [B.11-2] outlinetherequirements$or
preventingtheleakageof radioactivematerialsn the
24PT1DSC. Section4.3,"CodesandStandards,lists
the codesandstandard$or design fabrication,and
inspectionof the 24PT1DSC, includingalternativedo
the ASME Codefor the24PT1DSCshellassemblyand
basket.

Section3.1,"DSC Integrity," of the TechnicalSpecificationdor the
StandardizeddvancedNUHOMSP [B.11-2] includeslimiting
conditionfor operation(LCO) 3.1.1.afor DSCvacuumdrying time
andpressureandLCO 3.1.2.afor DSCheliumbackfill pressure.
TheselL COscreatea dry, inertatmospherevhich contributego
preventingthe leakageof radioactivematerial.
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The Technical Specifications for Standardized Advanced NUHOMS® [B.11-2] outline the requirements for preventing the leakage of radioactive materials in the 24PT1 DSC.  Section 4.3, "Codes and Standards," lists the codes and standards for design, fabrication, and inspection of the 24PT1 DSC, including alternatives to the ASME Code for the 24PT1 DSC shell assembly and basket.
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Section 3.1, "DSC Integrity," of the Technical Specifications for the Standardized Advanced NUHOMS® [B.11-2]  includes limiting condition for operation (LCO) 3.1.1.a for DSC vacuum drying time and pressure and LCO 3.1.2.a for DSC helium backfill pressure.  These LCOs create a dry, inert atmosphere which contributes to preventing the leakage of radioactive material. 
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B.11.2  Requirements for Normal Conditions of Storage

Section 7.2 of [B.11-1] describes how the 24PT1 DSC is designed, fabricated and
tested to be “leaktight” to prevent the leakage of radioactive mater?

The TechnicalSpecificationdor Standardized\dvanced
NUHOMS® [B.11-2] outlinetherequirementsor preventing
theleakageof radioactivematerialsn the24PT1DSC.
Sectior4.3,"CodesandStandards,lists thecodesand
standardgor design fabrication,andinspectionof the24PT1
DSC,includingalternativeso the ASME Codefor the24PT1
DSCshellassemblyandbasket.

Section3.1,"DSC Integrity," of the TechnicalSpecificationgor
the Standardized\dvancedNUHOMS® [B.11-2] includeslimiting
conditionfor operation(LCO) 3.1.1.afor DSCvacuumdrying time
andpressurandLCO 3.1.2.afor DSCheliumbackfill pressure.
TheselL COscreateadry, inertatmospherevhich contributego
preventingthe leakageof radioactivematerial.
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The Technical Specifications for Standardized Advanced NUHOMS® [B.11-2] outline the requirements for preventing the leakage of radioactive materials in the 24PT1 DSC.  Section 4.3, "Codes and Standards," lists the codes and standards for design, fabrication, and inspection of the 24PT1 DSC, including alternatives to the ASME Code for the 24PT1 DSC shell assembly and basket.

doshaw
Text Box
Mark-up based on response to NRC RSI 9.1

doshaw
Callout
Section 3.1, "DSC Integrity," of the Technical Specifications for the Standardized Advanced NUHOMS® [B.11-2]  includes limiting condition for operation (LCO) 3.1.1.a for DSC vacuum drying time and pressure and LCO 3.1.2.a for DSC helium backfill pressure.  These LCOs create a dry, inert atmosphere which contributes to preventing the leakage of radioactive material. 


Mark-up based on response to NRC RSI 9.1

WCS Consolidated Interim Storage Facility Safety Analysis Report Rev. 0

B.11.3  Confinement Requirements for Hypothetical Accident Conditions

Section 7.3 of [B.11-1] provides a discussion on how the 24PT1 DSC is designed,
fabricated and tested to be “leaktight” to prevent the leakage of radioactive materials
following hypothetical accident conditions.

TheTechnicalSpecificationdor Standardizeddvanced
NUHOMS® [B.11-2] outlinetherequirements$or preventingthe
leakageof radioactivematerialsn the24PT1DSC. Section4.3,
"CodesandStandards,lists the codesandstandard$or design,
fabrication,andinspectionof the24PT1DSC,including
alternativego the ASME Codefor the24PT1DSCshell
assemblyandbasket.

Section3.1,"DSC Integrity," of the TechnicalSpecificationgor the
StandardizeddvancedNUHOMSP [B.11-2] includeslimiting condition
for operation(LCO) 3.1.1.afor DSCvacuumdrying time andpressurend
LCO 3.1.2.afor DSCheliumbackfill pressure.TheseLCOscreateadry,
inertatmospheravhich contributedo preventingthe leakageof radioactive
material.
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The Technical Specifications for Standardized Advanced NUHOMS® [B.11-2] outline the requirements for preventing the leakage of radioactive materials in the 24PT1 DSC.  Section 4.3, "Codes and Standards," lists the codes and standards for design, fabrication, and inspection of the 24PT1 DSC, including alternatives to the ASME Code for the 24PT1 DSC shell assembly and basket.
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Section 3.1, "DSC Integrity," of the Technical Specifications for the Standardized Advanced NUHOMS® [B.11-2]  includes limiting condition for operation (LCO) 3.1.1.a for DSC vacuum drying time and pressure and LCO 3.1.2.a for DSC helium backfill pressure.  These LCOs create a dry, inert atmosphere which contributes to preventing the leakage of radioactive material. 
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B.11.4  References

B.11-1  AREVA TN Document, ANUH-01.0150, Revision 6, “Updated Final Safety Analysis
Report for the Standardized Advanced NUHOMS® Horizontal Modular Storage
System for Irradiated Nuclear Fuel,” NRC Docket No. 72-1029.

B.11-2  AREVA TN, “Technical Specifications for the Standardized Advanced NUHOMS®
System Operating Controls and Limits,’%USNRC Docket Number 72-1029.
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C.11.1 Confinement Boundary

The NUHOMS®-61BT DSC confinement is documented in Appendix K Chapter 7 of
the “Standardized NUHOMS® System Updated Final Safety Analysis Report” [C.11-
1]. Section K.7.1 of reference [C.11-1] details the requirements of the confinement

boundary.

TheTechnicalSpecificationdor StandardizetN\UHOMS®
[C.11-2] outlinetherequirementsor preventingthe leakageof
radioactivematerialsn the61BT-DSC. Sectiond.2,"Codesand
Standards,lists the codesandstandard$or design fabrication,
andinspectionof the61BT DSC,includingalternativedo the
ASME Codefor the61BT DSC confinemenboundaryandbasket

Section3.1,"Fuel Integrity," of the TechnicalSpecificationdor the
Standardize®NUHOMS® [C.11-2] includeslimiting conditionfor
operation(LCO) 3.1.1for DSCbulkwaterremovalmediumand
vacuumdrying pressurandLCO 3.1.2for DSCheliumbackfill
pressure.Thesel COscreateadry, inertatmospherevhich
contributego preventingtheleakageof radioactivematerial.
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The Technical Specifications for Standardized NUHOMS® [C.11-2] outline the requirements for preventing the leakage of radioactive materials in the 61BT-DSC.  Section 4.2, "Codes and Standards," lists the codes and standards for design, fabrication, and inspection of the 61BT DSC, including alternatives to the ASME Code for the 61BT DSC confinement boundary and basket.
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Section 3.1, "Fuel Integrity," of the Technical Specifications for the Standardized NUHOMS® [C.11-2]  includes limiting condition for operation (LCO) 3.1.1 for DSC bulkwater removal medium and vacuum drying pressure and LCO 3.1.2 for DSC helium backfill pressure.  These LCOs create a dry, inert atmosphere which contributes to preventing the leakage of radioactive material. 


Mark-up based on response to NRC RSI 9.1

WCS Consolidated Interim Storage Facility Safety Analysis Report Rev. 0

C.11.2  Requirements for Normal Conditions of Storage

Section K.7.2 of reference [C.11-1] describes how the 61BT-DSC is designed and
tested to be “leaktight” to prevent the leakage of radioactive materials. The Technical
Specification for Standardized NUHOMS® [C.11-2] outlines the requirements for
preventing the leakage of radioactive materials in the 61BT-DSC.

Section4.2,"CodesandStandards,lists the
codesandstandardgor design fabrication,and
inspectionof the61BT DSC,including
alternativeso the ASME Codefor the61BT
DSCconfinemenboundaryandbasket.

Section3.1,"Fuel Integrity,” of the TechnicalSpecifications
for the Standardize®NUHOMS® [C.11-2] includeslimiting
conditionfor operation(LCO) 3.1.1for DSCbulkwater
removalmediumandvacuumdrying pressureandLCO 3.1.2
for DSCheliumbackfill pressure.TheseLCOscreateadry,
inertatmospherevhich contributego preventingheleakage
of radioactivematerial.
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Section 4.2, "Codes and Standards," lists the codes and standards for design, fabrication, and inspection of the 61BT DSC, including alternatives to the ASME Code for the 61BT DSC confinement boundary and basket.
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Section 3.1, "Fuel Integrity," of the Technical Specifications for the Standardized NUHOMS® [C.11-2]  includes limiting condition for operation (LCO) 3.1.1 for DSC bulkwater removal medium and vacuum drying pressure and LCO 3.1.2 for DSC helium backfill pressure.  These LCOs create a dry, inert atmosphere which contributes to preventing the leakage of radioactive material. 
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C.11.3 Confinement Requirements for Hypothetical Accident Conditions

Section K.7.3 of reference [C.11-1] provides a discussion on how the Standardized
NUHOMS® - 61BT DSC is designed and tested to be “leaktight” to prevent the
leakage of radioactive materials following hypothetical accident conditions. The
Technical Specification for Standardized NUHOMS® [C.11-2] outlines the
requirements for preventing the leakage of radioactive materials following
hypothetical accident conditions in the 61BT-DSC.

Sectiond.2,"CodesandStandards,lists the codesand
standardg$or design fabrication,andinspectionof the
61BT DSC,includingalternativeso the ASME Codefor
the61BT DSCconfinemenboundaryandbasket.

Section3.1,"Fuel Integrity," of the TechnicalSpecificationdor the
Standardize@N\UHOMS® [C.11-2] includeslimiting conditionfor operation
(LCO) 3.1.1for DSCbulkwaterremovalmediumandvacuumdrying
pressurandLCO 3.1.2for DSC heliumbackfill pressure.TheseLCOs
createadry, inertatmospheravhich contributedo preventingthe leakageof
radioactivematerial.
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Section 4.2, "Codes and Standards," lists the codes and standards for design, fabrication, and inspection of the 61BT DSC, including alternatives to the ASME Code for the 61BT DSC confinement boundary and basket.
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Section 3.1, "Fuel Integrity," of the Technical Specifications for the Standardized NUHOMS® [C.11-2]  includes limiting condition for operation (LCO) 3.1.1 for DSC bulkwater removal medium and vacuum drying pressure and LCO 3.1.2 for DSC helium backfill pressure.  These LCOs create a dry, inert atmosphere which contributes to preventing the leakage of radioactive material. 
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C.11.4  References

C.11-1  AREVA TN Document NUH-003, Revision 14, “Updated Final Safety Analysis
Report for the Standardized NUHOMS® Horizontal Modular Storage System for
Irradiated Nuclear Fuel.” (Basis for NRC CoC 72-1004).

C.11-2  AREVA TN, “Technical Specifications for the Standardized NUHOMS" Horizontal
Modular Storage System,’k USNRC Docket Number 72-1004.
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D.11.1  Confinement Boundary

The 61BTH Type 1 DSC confinement is documented in Appendix T Chapter 7 of the
“Standardized NUHOMS" System Updated Final Safety Analysis Report” [D.11-1].
Section T.7.1 of [D.11-1] details the requirements of the confinement boundary.

TheTechnicalSpecificationdor StandardizedtN\UHOMS®
[D.11-2] outlinetherequirements$or preventingthe leakageof
radioactivematerialsn the61BTH Type1l DSC. Section4.2,
"CodesandStandards,lists the codesandstandards$or design,
fabrication,andinspectionof the61BTH (Type 1 andType 2)
DSC,includingalternativegso the ASME Codefor the61BTH
(Typel andType2) DSCconfinemenboundaryandbasket.

Section3.1,"Fuel Integrity," of the TechnicalSpecificationdor the
Standardize®NUHOMS® [D.11-2] includeslimiting conditionfor
operation(LCO) 3.1.1for DSCbulkwaterremovalmediumand
vacuumdrying pressurandLCO 3.1.2for DSC heliumbackfill
pressure.TheselL COscreateadry, inertatmospherevhich
contributego preventingheleakageof radioactivematerial.
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The Technical Specifications for Standardized NUHOMS® [D.11-2] outline the requirements for preventing the leakage of radioactive materials in the 61BTH Type 1 DSC.  Section 4.2, "Codes and Standards," lists the codes and standards for design, fabrication, and inspection of the 61BTH (Type 1 and Type 2) DSC, including alternatives to the ASME Code for the 61BTH (Type 1 and Type 2) DSC confinement boundary and basket.
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Section 3.1, "Fuel Integrity," of the Technical Specifications for the Standardized NUHOMS® [D.11-2]  includes limiting condition for operation (LCO) 3.1.1 for DSC bulkwater removal medium and vacuum drying pressure and LCO 3.1.2 for DSC helium backfill pressure.  These LCOs create a dry, inert atmosphere which contributes to preventing the leakage of radioactive material. 
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D.11.2 Requirements for Normal Conditions of Storage

Section T.7.2 of [D.11-1] describes how the 61BTH Type 1 DSC is designed,
fabricated and tested to be “leaktight” to prevent the leakage of radioactive materials.
The Technical Specifications for Standardized NUHOMS® [D.11-2] outlines the
requirements for preventing the leakage of radioactive materials in the 61BTH Type 1
DSC.

Sectiond.2,"CodesandStandards,lists the codesandstandardg$or
design fabrication,andinspectionof the61BTH (Type 1 andType 2)
DSC,includingalternativedo the ASME Codefor the61BTH (Type 1
andType2) DSCconfinemenboundaryandbasket.

Section3.1,"Fuel Integrity,” of the TechnicalSpecificationdor the
Standardize@NUHOMS® [D.11-2] includeslimiting conditionfor
operation(LCO) 3.1.1for DSCbulkwaterremovalmediumand
vacuumdrying pressurandLCO 3.1.2for DSC heliumbackfill
pressure.TheselL COscreateadry, inertatmosphergvhich contributes
to preventingtheleakageof radioactivematerial.
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Section 4.2, "Codes and Standards," lists the codes and standards for design, fabrication, and inspection of the 61BTH (Type 1 and Type 2) DSC, including alternatives to the ASME Code for the 61BTH (Type 1 and Type 2) DSC confinement boundary and basket.
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Section 3.1, "Fuel Integrity," of the Technical Specifications for the Standardized NUHOMS® [D.11-2]  includes limiting condition for operation (LCO) 3.1.1 for DSC bulkwater removal medium and vacuum drying pressure and LCO 3.1.2 for DSC helium backfill pressure.  These LCOs create a dry, inert atmosphere which contributes to preventing the leakage of radioactive material. 
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D.11.3  Confinement Requirements for Hypothetical Accident Conditions

Section T.7.3 of [D.11-1] provides a discussion on how the 61BTH Type 1 DSC is
designed, fabricated and tested to be “leaktight” to prevent the leakage of radioactive
materials following hypothetical accident conditions. The Technical Specification for
Standardized NUHOMS® [D.11-2] outlines the requirements for preventing the
leakage of radioactive materials following hypothetical accident conditions in the
61BTH Type 1 DSC.

Section4.2,"CodesandStandards,lists thecodesand
standardgor design fabrication,andinspectionof the61BTH
(TypelandType?2) DSC,includingalternativego the ASME
Codefor the61BTH (Typel andType?2) DSCconfinement
boundaryandbasket.

Section3.1,"Fuel Integrity," of the TechnicalSpecifications
for the Standardize@N\UHOMS® [D.11-2] includeslimiting
conditionfor operation(LCO) 3.1.1for DSCbulkwater
removalmediumandvacuumdrying pressurendLCO 3.1.2
for DSCheliumbackfill pressure. TheseL COscreateadry,
inertatmospherevhich contributedo preventingtheleakage
of radioactivematerial.
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Section 4.2, "Codes and Standards," lists the codes and standards for design, fabrication, and inspection of the 61BTH (Type 1 and Type 2) DSC, including alternatives to the ASME Code for the 61BTH (Type 1 and Type 2) DSC confinement boundary and basket.
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Section 3.1, "Fuel Integrity," of the Technical Specifications for the Standardized NUHOMS® [D.11-2]  includes limiting condition for operation (LCO) 3.1.1 for DSC bulkwater removal medium and vacuum drying pressure and LCO 3.1.2 for DSC helium backfill pressure.  These LCOs create a dry, inert atmosphere which contributes to preventing the leakage of radioactive material. 
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D.11.4  References

D.11-1  AREVA TN Document NUH-003, Revision 14, “Updated Final Safety Analysis
Report for the Standardized NUHOMS® Horizontal Modular Storage System for
Irradiated Nuclear Fuel.” (Basis for NRC CoC 72-1004).

D.11-2  AREVA TN Americas, “Technical Specifications for the Standardized NUHOMS™
Horizontal Modular Storage System”, USNRC Docket Number 72-1004.
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E.11 CONFINEMENT EVALUATION

The NAC-MPC storage system is provided in three configurations. The Yankee-MPC
provides storage for up to 36 intact Yankee Class spent fuel assemblies and
reconfigured fuel assemblies (RFA). The CY-MPC holds up to 26 Connecticut
Yankee spent fuel assemblies, reconfigured fuel assemblies or damaged fuel cans.

The MPC-LACBWR provides storage for up to 68 Dairyland Power Cooperative La
Crosse Boiling Water Reactor spent fuel assemblies with 32 damaged fuel cans.

These three configurations of the NAC-MPC have similar components and operating
features, but have different physical dimensions, weights and storage capacities.
Confinement features for the Yankee-MPC and CY-MPC systems are addressed in the
main body of Chapter 7 of Reference E.11-1. Appendix 7.A of Reference E.11-1 has
been added to address the MPC-LACBWR system.

The codes and standards for the design, fabrication, and inspection of the
canister and confinement boundary are detailed in Reference E.11-2.
Specifically, Appendix B, Section B 3.3, “Codes and Standards”, which states the ASME
Boiler and Pressure Vessel Code (ASME Code), 1995 Edition with Addenda through 1995, is
the governing Code for the NAC-MPC System canister except that Addenda through 1997
are applied for critical flaw evaluation of the canister closure weld and Section B 3.3.1,
“Alternatives to the ASME Code”, which lists the Code alternatives for the canister in Table
B3-1. Included in this table is the leaktight criterion of ANSI N14.5 for the canister.

Appendix A, Section A 3.1, “NAC-MPC System Integrity”, of Reference E.11.2, includes
limiting condition for operation (LCO) 3.1.1 for canister maximum vacuum drying time,
LCO 3.1.2 for canister vacuum drying pressure, and LCO 3.1.3 for canister helium
backfill pressure. These LCOs create a dry, inert, leak-tight atmosphere which
contributes to preventing the leakage of radioactive material.
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The codes and standards for the design, fabrication, and inspection of the canister and confinement boundary are detailed in Reference E.11-2.  Specifically, Appendix B, Section B 3.3, “Codes and Standards”, which states the ASME Boiler and Pressure Vessel Code (ASME Code), 1995 Edition with Addenda through 1995, is the governing Code for the NAC-MPC System canister except that Addenda through 1997 are applied for critical flaw evaluation of the canister closure weld and Section B 3.3.1, “Alternatives to the ASME Code”, which lists the Code alternatives for the canister in Table B3-1.  Included in this table is the leaktight criterion of ANSI N14.5 for the canister.
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Appendix A, Section A 3.1, “NAC-MPC System Integrity”, of Reference E.11.2, includes limiting condition for operation (LCO) 3.1.1 for canister maximum vacuum drying time, LCO 3.1.2 for canister vacuum drying pressure, and LCO 3.1.3 for canister helium backfill pressure. These LCOs create a dry, inert, leak-tight atmosphere which contributes to preventing the leakage of radioactive material.
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E.11.3 References

E.11-1  NAC-MPC Final Safety Analysis Report, Revision 10, January 2014

E.11-2 Amendment No. 6 to Certificate of Compliance No. 1025 for the NAC
International, Inc., NAC-MPC Multi-Purpose Canister System, October 4, 2010
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F.11 CONFINEMENT EVALUATION

The NAC-UMS storage system is provided in two configurations, PWR — 3 different lengths and
BWR — 2 different lengths. The NAC-UMS provides storage for up to 24 PWR spent fuel
assemblies or up to 56 BWR spent fuel assemblies. These configurations of the NAC-UMS have
similar components and operating features, but have different physical dimensions, weights and
storage capacities.

Confinement features for the NAC-UMS system are addressed in the main body of Chapter 7 of
the NAC-UMS FSAR, Reference F.11.2-1.

The codes and standards for the design, fabrication, and inspection of the canister and
confinement boundary are detailed in Reference F.11-2. Specifically, Appendix B,
Section B 3.3, “Codes and Standards”, which states the ASME Code, 1995 Edition with Addenda through
1995, is the governing Code for the NAC-UMS canister and Section B 3.3.1, “Exceptions to Codes,
Standards, and Criteria”, which lists the Code exceptions for the canister in Table B3-1. Included in this
table is the leaktight criterion of ANSI N14.5 for the canister.

Appendix A, Section A 3.1, “NAC-UMS System Integrity”, of Reference F.11.2, includes limiting
condition for operation (LCO) 3.1.1 for canister maximum vacuum drying time, LCO 3.1.2 for canister
vacuum drying pressure, and LCO 3.1.3 for canister helium backfill pressure. These LCOs create a dry,
inert, leak-tight atmosphere which contributes to preventing the leakage of radioactive material.
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The codes and standards for the design, fabrication, and inspection of the canister and confinement boundary are detailed in Reference F.11-2.  Specifically, Appendix B, Section B 3.3, “Codes and Standards”, which states the ASME Code, 1995 Edition with Addenda through 1995, is the governing Code for the NAC-UMS canister and Section B 3.3.1, “Exceptions to Codes, Standards, and Criteria”, which lists the Code exceptions for the canister in Table B3-1.  Included in this table is the leaktight criterion of ANSI N14.5 for the canister.


smurdock
Text Box
Appendix A, Section A 3.1, “NAC-UMS System Integrity”, of Reference F.11.2, includes limiting condition for operation (LCO) 3.1.1 for canister maximum vacuum drying time, LCO 3.1.2 for canister vacuum drying pressure, and LCO 3.1.3 for canister helium backfill pressure. These LCOs create a dry, inert, leak-tight atmosphere which contributes to preventing the leakage of radioactive material.
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F.11.2 References

F11.2-1 NAC-UMS Universal Storage System Final Safety Analysis Report, Revision 10,
October 2012.
F11.2-2 Amendment No. 5 to Certificate of Compliance No. 1015 for the NAC

International, Inc., NAC-UMS Universal Storage System, January 12, 2008.
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G.11 CONFINEMENT EVALUATION

The MAGNASTOR TSC provides confinement for its radioactive contents in long-
term storage. The confinement boundary provided by the TSC is closed by welding,
creating a solid barrier to the release of contents in the design basis normal conditions
and off-normal or accident events. The welds are visually inspected and
nondestructively examined to verify integrity.

The sealed TSC contains a pressurized inert gas (helium). The confinement boundary
retains the helium and also prevents the entry of outside air into the TSC in long-term
storage. The exclusion of air precludes fuel rod cladding oxidation failures during
storage.

The TSC confinement system meets the requirements of 10 CFR 72.24 for protection
of the public from release of radioactive material. The design of the TSC allows the
recovery of stored spent fuel should it become necessary per the requirements of 10
CFR 72.122. The TSC meets the requirements of 10 CFR 72.122 (h) for protection of
the spent fuel contents in long-term storage such that future handling of the contents
would not pose an operational safety concern.

The codes and standards for the design, fabrication, and inspection of the
canister and confinement boundary are detailed in Reference G.11-2.
Specifically, Appendix A, Section 4.2, “Codes and Standards”, which states the ASME
Code, 2001 Edition with Addenda through 2003, Section Ill, Subsection NB, is the governing
Code for the design, material procurement, fabrication, and testing of the canister and
Section 4.2.1, “Alternatives to Codes, Standard, and Criteria”, which lists the approved
alternatives to the ASME Code in Table 2.1-2 in the NAC-MAGNASTOR Final Safety Analysis
Report (FSAR). In addition, Section 4.1.4, “TSC Confinement Integrity”, which states the
leaktight criterion for the canister is ANSI N14.5.

Appendix A, Section 3.1, “MAGNASTOR System Integrity”, of Reference G.11.2, includes
limiting condition for operation (LCO) 3.1.1 for canister maximum vacuum drying time,
canister vacuum drying pressure, and canister helium backfill density. These LCOs create a
dry, inert, leak-tight atmosphere which contributes to preventing the leakage of radioactive
material.
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G.11.2  References

G.11-1 MAGNASTOR Final Safety Analysis Report, Revision 7, July 2015

G.11-2 Amendment No. 5 to Certificate of Compliance No. 1031 for the NAC
International, Inc., NAC-MAGNASTOR System, June 29, 2015
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ALl Confinement Boundary

The confinement boundary for the FO-, FC- and FF-DSCs is documented in Section
3.3.2.1 of [A.11-1].

The canisters will not release radioactive contents under all normal, off-normal, and
accident conditions; see Section 3.3.2 and Section 8.2.2 of [A.11-1]. However, during
fabrication and closure operations the confinement boundary was leak tested to 10
std cm?/sec in accordance with ANSIN14.5 [A.11-2]. Therefore, for these canister
designs, a non-mechanistic release is postulated based on a leakage rate of 107 std
cm’/sec.

Section 4.3, Codes and Standards, of the Technical Specifications for the Rancho Seco
ISFSI[A.11-11] cites the applicable ASME Code for the MP187 FO, FC-, and FF-
DSCs.

Section 3.1, “DSC Integrity”, of the Technical Specifications for the Rancho Seco
ISFSI; [A.11-11] includes limiting condition for operation (LCO) 3.1.1 for DSC
vacuum pressure, LCO 3.1.2 for DSC helium leakage rate, and LC 3.1.3 for DSC
helium backfill pressure. These LCOs create dry, inert, leak tight atmosphere, which
contributes to preventing the leakage of radioactive material.

Page A.11-1a 07-14-2016



WCS Consolidated Interim Storage Facility Safety Analysis Report Rev. 0

A ll4 References
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Evaluation.”

A 11-4  NUREG-1536, Revision 1, "Standard Review Plan for Spent Fuel Dry Cask Storage
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Nuclear Material Safety and Safeguards.

A l1l1-5 NUREG-1567, “Standard Review Plan for Spent Fuel Dry Storage Facilities,”
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1982.

A 11-9  Federal Guidance Report No. 11, “Limiting Values of Radionuclide Intake and Air

Concentration and Dose Conversion Factors for Inhalation, Submersion, and
Ingestion,” EPA-520/1-88-020, September 1988.

A_11-10) Federal Guidance Report No. 12, “External Exposure to Radionuclides in Air, Water,
and Soil,” EPA 402-R-93-081, September 1993.

A_11-11 “Technical Specifications for the Rancho Seco Independent Spent Fuel Installation,
Amendment 3, USNRC Docket Number 72-0011.
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B.11.] Confinement Boundary

The 24PT1 DSC confinement is documented in Chapter 7 of the “Standardized
Advanced NUHOMS® System Updated Final Safety Analysis Report” [B.11-1].
Section 7.1 of [B.11-1] details the requirements of the confinement boundary. The
Technical Specifications for Standardized Advanced NUHOMS® [B.11-2] outline the
requirements for preventing the leakage of radioactive materials in the 24PT1 DSC.
Section 4.3, “Codes and Standards”, lists the codes and standards for design,
fabrication, and inspection of the 24PT1 DSC, including alternatives to the ASME
Code for the 24PT1 DSC shell assembly and basket.

Section 3.1, “DSC Integrity”, of the Technical Specifications for the Standardized
Advanced NUHOMS® [B.11-2] includes limiting condition for operations (LCO)
3.1.1.a for DSC vacuum drying time and pressure and LCO 3.1.2.a for DSC helium
backfill pressure. These LCOs create a dry, inert atmosphere, which contributes to
preventing the leakage of radioactive material
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B.11.2 Requirements for Normal Conditions of Storage

Section 7.2 of [B.11-1] describes how the 24PT1 DSC is designed, fabricated and
tested to be “leaktight” to prevent the leakage of radioactive materials. The Technical
Specifications for Standardized Advanced NUHOMS® [B.11-2] outline the
requirements for preventing the leakage of radioactive materials in the 24PT1 DSC.
Section 4.3, “Codes and Standards”, lists the codes and standards for design,
fabrication, and inspection of the 24PT1 DSC, including alternatives to the ASME
Code for the 24PT1 DSC shell assembly and basket.

Section 3.1, “DSC Integrity”, of the Technical Specifications for the Standardized
Advanced NUHOMS® [B.11-2] includes limiting condition for operations (LCO)
3.1.1.a for DSC vacuum drying time and pressure and LCO 3.1.2.a for DSC helium
backfill pressure. These LCOs create a dry, inert atmosphere, which contributes to
preventing the leakage of radioactive material
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B.11.3 Confinement Requirements for Hypothetical Accident Conditions

Section 7.3 of [B.11-1] provides a discussion on how the 24PT1 DSC is designed,
fabricated and tested to be “leak tight” to prevent the leakage of radioactive materials
following hypothetical accident conditions. The Technical Specifications for
Standardized Advanced NUHOMS® [B.11-2] outline the requirements for preventing
the leakage of radioactive materials in the 24PT1 DSC. Section 4.3, “Codes and
Standards”, lists the codes and standards for design, fabrication, and inspection of the
24PT1 DSC, including alternatives to the ASME Code for the 24PT1 DSC shell
assembly and basket.

Section 3.1, “DSC Integrity”, of the Technical Specifications for the Standardized
NUHOMS® [B.11-2] includes limiting condition for operation (LCO) 3.1.1.a for DSC
vacuum drying time and pressure and LCO 3.1.2.a for DSC helium backfill pressure.
These LCOs create a dry, inert atmosphere, which contributes to preventing the
leakage of radioactive material.
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B.11.4 References

AREVA TN Document, ANUH-01.0150, Revision 6, “Updated Final Safety Analysis
Report for the Standardized Advanced NUHOMS® Horizontal Modular Storage
System for Irradiated Nuclear Fuel,” NRC Docket No. 72-1029.

AREVA TN, “Technical Specifications for the Standardized Advanced NUHOMS®

System Operating Controls and Limits,” Amendment 3, USNRC Docket Number 72-
1029.
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C.11.1 Confinement Boundary

The NUHOMS®-61BT DSC confinement is documented in Appendix K Chapter 7 of
the “Standardized NUHOMS® System Updated Final Safety Analysis Report” [C.11-
1]. Section K.7.1 of reference [C.11-1] details the requirements of the confinement
boundary. The Technical Specifications for Standards NUHOMS® [C.11-2] outline
the requirements for preventing the leakage of radioactive materials in the 61BT-DSC.
Section 4.2, “Codes and Standards”, lists the codes and standards for design,
fabrication, and inspection of the 61BT DSC, including alternatives to the ASME
Code for the 61BT DSC confinement boundary and basket.

Section 3.1, “Fuel Integrity”, of the Technical Specifications for the Standardized
NUHOMS®[C.11-2] includes limiting conditions for operation (LCO) 3.1.1 for DSC
bulkwater removal medium and vacuum drying pressure and LCO 3.1.2 for DSC
helium backfill pressure. These LCOs create a dry, inert atmosphere which contributes
to preventing the leakage of radioactive material.
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(112 Requirements for Normal Conditions of Storage

Section K.7.2 of reference [C.11-1] describes how the 61BT-DSC is designed and
tested to be “leaktight” to prevent the leakage of radioactive materials. The Technical
Specification for Standardized NUHOMS® [C.11-2] outlines the requirements for
preventing the leakage of radioactive materials in the 61BT-DSC. Section 4.2, “Codes
and Standards, “lists the codes and standards for design, fabrication and inspection of
the 61BT DSC, including alternatives to the ASME Code for the 61BT DSC
confinement boundary and basket.

Section 3.1, “Fuel Integrity”, of the Technical Specifications for the Standardized
NUHOMS®[C.11-2] includes limiting conditions for operation (LCO) 3.1.1 for DSC
bulkwater removal medium and vacuum drying pressure and LCO 3.1.2 for DSC
helium backfill pressure. These LCOs create a dry, inert atmosphere which contributes
to preventing the leakage of radioactive material.
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C.11.3 Confinement Requirements for Hypothetical Accident Conditions

Section K.7.3 of reference [C.11-1] provides a discussion on how the Standardized
NUHOMS® - 61BT DSC is designed and tested to be “leaktight” to prevent the
leakage of radioactive materials following hypothetical accident conditions. The
Technical Specification for Standardized NUHOMS® [C.11-2] outlines the
requirements for preventing the leakage of radioactive materials following
hypothetical accident conditions in the 61BT-DSC. Section 4.2, “Codes and
Standards, “lists the codes and standards for design, fabrication and inspection of the
61BT DSC, including alternatives to the ASME Code for the 61BT DSC confinement
boundary and basket.

Section 3.1, “Fuel Integrity”, of the Technical Specifications for the Standardized
NUHOMS®[C.11-2] includes limiting conditions for operation (LCO) 3.1.1 for DSC
bulkwater removal medium and vacuum drying pressure and LCO 3.1.2 for DSC
helium backfill pressure. These LCOs create a dry, inert atmosphere which contributes
to preventing the leakage of radioactive material.
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C.11.4 References

C.11-1  AREVA TN Document NUH-003, Revision 14, “Updated Final Safety Analysis
Report for the Standardized NUHOMS® Horizontal Modular Storage System for
Irradiated Nuclear Fuel.” (Basis for NRC CoC 72-1004).

(C.11-2  AREVA TN, “Technical Specifications for the Standardized NUHOMS® Horizontal
Modular Storage System,” Amendment 13,USNRC Docket Number 72-1004.

Page C.11-5a 07-14-2016



WCS Consolidated Interim Storage Facility Safety Analysis Report Rev. 0

D111 Confinement Boundary

The 61BTH Type 1 DSC confinement is documented in Appendix T Chapter 7 of the
“Standardized NUHOMS® System Updated Final Safety Analysis Report” [D.11-1].
Section T.7.1 of [D.11-1] details the requirements of the confinement boundary. The
Technical Specifications for Standardized NUHOMS® [D.11-2] outline the
requirements for preventing the leakage of radioactive materials in the 61BTH Type 1
DSC. Section 4.2, “Codes and Standards”, lists the codes and standards for design,
fabrication, and inspection of the 61BTH (Type 1 and Type 2) DSC, including
alternatives to the ASME Code for the 61BTH (Typel and Type 2) DSC confinement
boundary and basket.

Section 3.1, “Fuel Integrity”, of the Technical Specifications for the Standardized
NUHOMS® [D.11-2] includes limiting condition for operations (LCO) 3.1.1 for DSC
bulkwater removal medium and vacuum drying pressure and LCO 3.1.2 for DSC
helium backfill pressure. These LCOs create a dry, inert atmosphere, which
contributes to preventing the leakage of radioactive material.
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D.11.2 Requirements for Normal Conditions of Storage

Section T.7.2 of [D.11-1] describes how the 61BTH Type 1 DSC is designed,
fabricated and tested to be “leaktight” to prevent the leakage of radioactive materials.
The Technical Specifications for Standardized NUHOMS® [D.11-2] outlines the
requirements for preventing the leakage of radioactive materials in the 61BTH Type 1
DSC. Section 4.2, “Codes and Standards”, lists the codes and standards for design,
fabrication, and inspection of the 61BTH (Type 1 and Type 2) DSC, including
alternatives to the ASME Code for the 61BTH (Type 1 and Type 2) DSC confinement
boundary and basket.

Section 3.1, “Fuel Integrity,” of the Technical Specifications for the Standardized
NUHOMS® [D.11-2] includes limiting condition for operation (LCO) 3.1.1 for DSC
bulkwater removal medium and vacuum drying and LCO 3.1.2 for DSC helium
backfill pressure. These LCOs create a dry, inert atmosphere, which contributes to
preventing the leakage of radioactive material.
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.11.3 Confinement Requirements for Hypothetical Accident Conditions

Section T.7.3 of [D.11-1] provides a discussion on how the 61BTH Type 1 DSC is
designed, fabricated and tested to be “leaktight” to prevent the leakage of radioactive
materials following hypothetical accident conditions. The Technical Specification for
Standardized NUHOMS® [D.11-2] outlines the requirements for preventing the
leakage of radioactive materials following hypothetical accident conditions in the
61BTH Type 1 DSC. Section 4.2, “Codes and Standards”, lists the codes and
standards for design, fabrication, and inspection of the 61BTH (Type 1 and Type 2)
DSC, including alternatives to the ASME Code for the 61BTH (Type 1 and Type 2)
DSC confinement boundary and basket.

Section 3.1, “Fuel Integrity,” of the Technical Specifications for the Standardized
NUHOMS® [D.11-2] includes limiting condition for operation (LCO) 3.1.1 for DSC
bulkwater removal medium and vacuum drying and LCO 3.1.2 for DSC helium
backfill pressure. These LCOs create a dry, inert atmosphere, which contributes to
preventing the leakage of radioactive material
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D.11.4 References

D.11-1 AREVA TN Document NUH-003, Revision 14, “Updated Final Safety Analysis
Report for the Standardized NUHOMS® Horizontal Modular Storage System for
Irradiated Nuclear Fuel.” (Basis for NRC CoC 72-1004).

D.11-2  AREVA TN Americas, “Technical Specifications for the Standardized NUHOMS®
Horizontal Modular Storage System”, Amendment 13, USNRC Docket Number 72-
1004.
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E.11 CONFINEMENT EVALUATION

The NAC-MPC storage system is provided in three configurations. The Yankee-MPC
provides storage for up to 36 intact Yankee Class spent fuel assemblies and
reconfigured fuel assemblies (RFA). The CY-MPC holds up to 26 Connecticut
Yankee spent fuel assemblies, reconfigured fuel assemblies or damaged fuel cans.

The MPC-LACBWR provides storage for up to 68 Dairyland Power Cooperative La
Crosse Boiling Water Reactor spent fuel assemblies with 32 damaged fuel cans.

These three configurations of the NAC-MPC have similar components and operating
features, but have different physical dimensions, weights and storage capacities.
Confinement features for the Yankee-MPC and CY-MPC systems are addressed in the
main body of Chapter 7 of Reference E.11-1. Appendix 7.A of Reference E.11-1 has
been added to address the MPC-LACBWR system.

The codes and standards for the design, fabrication, and inspection of the canister and
confinement boundary are detailed in Reference E.11-2. Specifically, Appendix B,
Section B.3.3, “Codes and Standards”, which states the ASME Boiler and Pressure
Vessel Code (ASME Code), 1995 Edition with Addenda through 1995, is the
governing Code for the NAC-MPC System canister except that Addenda through
1997, are applied for critical flaw evaluation of the canister closure weld and Section
B.3.3.1, “Alternatives to the ASME Code”, which lists the Code alternatives for the
canister in Table B3-1. Included in this table is the leaktight criterion of ANSIN14.5
for the canister.

Appendix A, Section A 3.1, “NAC-MPC System Integrity”, of Reference E.11.2,
includes limiting condition for operation (LCO) 3.1.1 for canister maximum vacuum
drying time, LCO 3.1.2 for canister vacuum drying pressure, and LCO 3.1.3 for
canister helium backfill pressure. These LCOs create a dry, inert, leaktight
atmosphere, which contributes to preventing the leakage of radioactive material.
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E1l.3 References

E.l1l1-1  NAC-MPC Final Safety Analysis Report, Revision 10, January 2014

E.11-2  Amendment No. 6 to Certificate of Compliance No. 1025 for the NAC International,
INC., NAC-MPC Multi-Purpose Canister System, October 4, 2010
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F.11 CONFINEMENT EVALUATION

The NAC-UMS storage system is provided in two configurations, PWR — 3 different lengths and
BWR — 2 different lengths. The NAC-UMS provides storage for up to 24 PWR spent fuel
assemblies or up to 56 BWR spent fuel assemblies. These configurations of the NAC-UMS have
similar components and operating features, but have different physical dimensions, weights and
storage capacities.

Confinement features for the NAC-UMS system are addressed in the main body of Chapter 7 of
the NAC-UMS FSAR, Reference F.11.2-1.

The codes and standards for the design, fabrication, and inspection of the canister and
confinement boundary are detailed in Reference F.11-2. Specifically, Appendix B, Section B 3.3,
“Codes and Standards”, which states the ASME Code, 1995 Edition with Addenda through 1995,
is the governing Code for the NAC-UMS canister and Section B 3.3.1, “Exception to Codes,
Standards, and Criteria” , which lists the Code exception for the canister in Table B3-1. Included
in this table is the leaktight criterion of ANSI N14.5 for the canister.

Appendix A, Section A 3.1, “NAC-UMS System Integrity”, of Reference F.11.2, includes
limiting condition for operations (LCO) 3.1.1 for canister maximum vacuum drying time, LCO
3.1.2 fir canister vacuum drying pressure, and LCO 3.1.3 for canister helium backfill pressure.
These LCOs create a dry, inert, leaktight atmosphere, which contributes to preventing the
leakage of radioactive material.
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F.11.2 References

F.11.2-1 NAC-UMS Universal Storage System Final Safety Analysis Report, Revision 10,
October 2012.
F.11.2-2 Amendment No. 5 to Certificate of Compliance No. 1015 for the NAC

International, Inc., NAC-UMS Universal Storage System, January 12, 2008.
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G.11 CONFINEMENT EVALUATION

The MAGNASTOR TSC provides confinement for its radioactive contents in long-
term storage. The confinement boundary provided by the TSC is closed by welding,
creating a solid barrier to the release of contents in the design basis normal conditions
and off-normal or accident events. The welds are visually inspected and
nondestructively examined to verify integrity.

The sealed TSC contains a pressurized inert gas (helium). The confinement boundary
retains the helium and also prevents the entry of outside air into the TSC in long-term
storage. The exclusion of air precludes fuel rod cladding oxidation failures during
storage.

The TSC confinement system meets the requirements of 10 CFR 72.24 for protection
of the public from release of radioactive material. The design of the TSC allows the
recovery of stored spent fuel should it become necessary per the requirements of 10
CFR 72.122. The TSC meets the requirements of 10 CFR 72.122 (h) for protection of
the spent fuel contents in long-term storage such that future handling of the contents
would not pose an operational safety concern.

The codes and standards for the design, fabrication, and inspection of the canister and
confinement boundary are detailed in Reference G.11-2. Specifically, Appendix A,
Section 4.2, “Codes and Standards”, which states the ASME code, 2001 Edition with
Addenda through 2003, Section III, Subsection NB, is the governing Code for the
design, material procurement, fabrication, and testing of the canister and Section 4.2.1,
“Alternatives to Codes, Standard, and Criteria”, which lists the approved alternatives
to the ASME Code in Table 2.1-2 in the NAC MAGNASTOR Final Safety Analysis
Report (FSAR). In addition, Section 4.1.4, “TSC Confinement Integrity”, which states
the leaktight criterion for the canister in ANSI N14.5.

Appendix A, Section 3.1, “MAGNASTOR System Integrity”, of Reference G.11.2,
includes limiting condition for operation (LCO) 3.1.1 for canister maximum vacuum
drying time, canister vacuum drying pressure, and canister helium backfill density.
These LCOs create a dry, inert, leaktight atmosphere which contributes to preventing
the leakage of radioactive material.
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(1.11.2 References

(i.11-1 MAGNASTOR Final Safety Analysis Report, Revision 7, July 2015

(i.11-2  Amendment No.5 to Certificate of Compliance No. 1031 for the NAC International,
Inc., NAC-MAGNASTOR System, June 29,2015
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-9.5:

Provide site monitoring systems that measure radionuclides released under normal and
accident conditions in Section 11.2, “Confinement Monitoring,” of the WCS SAR, and other
sections of the WCS SAR as appropriate. The site monitoring systems should address: 1)
transportation package unloading of canister contents and 2) storage conditions.

See Sections 9.4.3, “Confinement Monitoring,” 9.4.3.2, “Effluents,” 9.5.3, “Confinement
Monitoring,” and 9.5.3.2, “Pool or waste management facilities” of NUREG 1567. Section 11.2
of the WCS SAR does not address a system to measure radionuclides released to the
environment under normal and accident conditions. This includes all areas where there is the
potential for significant releases to the environment and may include storage casks and waste
management facilities during transportation package unloading of canister contents and
storage conditions.

This information is needed to determine compliance with 10 CFR 72.24, 10 CFR 72.104, 10
CFR 72.106, and 10 CFR 72.126.

WCS Response to RSI 9.5:

WCS is not applying for a license that permits the unloading of canisters contents.

The onsite air monitoring and surveys will be conducted within the WCS Radiation Safety
Program. Routine surveys will be performed per WCS approved procedures for direct
alpha/beta/gamma/neutron measurements and removable contamination swipes. The air
samples and swipes will processed on WCS calibrated Canberra gas flow proportional gross
alpha/beta counters, WCS calibrated Perkin & Elmer Liquid Scintillation Counters, and WCS
calibrated Ortec Gamma Spectroscopy counters or equivalent equipment.

WCS will employ stationary continuous air monitors that will be installed at the Cask Handling
Building, as described in Regulatory Guide 3.48 Section 7.3.4. These monitors will be used to
assess the potential release of airborne radioactivity in off-normal events.

Similarly, WCS will employ stationary Area Radiation Monitors (ARMs) at the Cask Handling
Building, as described in Regulatory Guide 3.48 Section 7.3.4. These detectors will also be set
to alarm at pre-established levels of direct radiation. The purpose of these alarms are intended
to ensure that trained workers are warned to take the appropriate actions in the event that
anticipated dose rates exceeding specified action level occur at the Cask Handling Building.

The types, capabilities, and parameters of fixed ARMs and continuous air monitors are
described in the most recent editions of ANSI N13.1, “Guide to Sampling Airborne Radioactive
Materials in Nuclear Facilities” and ANSI/ANS-HPSSC-6.8.1, “Location and Design Criteria for
Area Radiation Monitoring Systems for Light Water Reactors”.

WCS SAR Section 9.3.5, has been revised as part of our response to the RSI NP-12.1.



WCS SAR Impact:

(See WCS SAR Section 9.3.5, that has been revised as part of our response to the RSI NP-
12.1).



NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-9.6

Provide in Chapter 11 of the WCS SAR, or other sections of the WCS SAR, how site specific
criteria are met using general license facility criteria with respect to acceptable measures that
minimize the potential for transport of radioactive materials to the environment through the
aquifer due to the design and proposed operations at the ISF.

This information is necessary to make evaluation finding F9.4 in NUREG 1567, this type of
finding is not in NUREG 1536. This information was not described in Chapter 11 of the WCS
SAR.

This information is needed to determine compliance with 10 CFR 72.122(b).

WCS Response to RSI 9.6:

WCS has provided the requested information in Chapter 9, Section 9.6 of the WCS SAR.

WCS SAR Impact:

Added sub-section to WCS SAR, Chapter 9, Section 9.6.

9.6.5 Features to Prevent Transport of Radioactive Material to the Environment

The CISF plans to accept only welded canisters with confinement intact. WCS plans to confirm
integrity of confinement upon receipt. The Radiological Environmental Monitoring Programs
ensures the detection of potential contamination that may be present at the CISF.

The features of the WCS site make transport of radioactive materials through an aquifer not
credible. The WCS site is located in the arid Permian Basin with little precipitation and the
nearest aquifer is located at a depth of 800 to 1000 feet (243 to 305 meters) below ground
surface. The WCS site is separated from that aquifer by the Dockum Formation, consisting of
low permeability clays (1X10° cm/s).

The first potential water bearing zone is a dry transmissive unit and does not provide a
transport mechanism. Monitor wells near the proposed CISF are installed in the uppermost
transmissive zone and have been dry since installation in 2005 or 2008.

The CISF is required to be designed to facilitate decontamination of structures and equipment,
minimize the quantity of radioactive wastes and contaminated equipment, and facilitate the
removal of radioactive wastes and contaminated materials at the time it is permanently
decommissioned pursuant to 10 CFR 72.130, Criteria of Decommissioning.

WCS will perform periodic surveys per WCS approved procedures for direct
alpha/beta/gamma/neutron measurements and removable contamination swipes. The swipes
will be processed on WCS calibrated gas flow proportional gross alpha/beta counters, WCS
calibrated Liquid Scintillation Counters, and calibrated Gamma Spectroscopy counters to
provide an early indication of any radioactive material that may be present. Air and soil samples




will be collected under the Radiological Environmental Monitoring Program and shipped to an
offsite certified laboratory for analysis.
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9.6.3

9.6.4

9.6.5

Environmental Monitoring

WCS will establish a Radiological Environmental Monitoring Program (REMP) that
will demonstrate compliance with 10 CFR 72.104. Details of this program are
described in Chapter 9, section 9.6.2.

In establishing the environmental monitoring program for spent fuel storage, WCS
will build upon its current monitoring program for its existing facilities. This program
will include the following monitoring parameters: perimeter dosimetry (Landauer
Inlight® Environmental X9 (beta/X/gamma) or equivalent), soil, and air locations.
This program will be implemented by the radiation safety department in accordance
with written procedures.

Maximum Off-Site Annual Dose

The nearest residence in Lea County, New Mexico is approximately 4 miles from the
WCS CISF at SPCS coordinate (541732.42, 6873002.59). At this distance, the
computed total dose rate is 4.83E-14 mrem/hr. With continuous occupancy of 8,760
hours per year, the total dose is 4.23E-10 mrem, which is essentially zero and less than
the dose from natural background radiation.

Liquid Releases

As described in Section 6.1.2.1, there are no radioactive liquid radioactive wastes to
monitor for the WCS CISF.

Features to Prevent Transport of Radioactive Material to the Environment

The CISF plans to accept only welded canisters with confinement intact. WCS plans
to confirm integrity of confinement upon receipt. The Radiological Environmental
Monitoring Program ensure the detection of potential contamination that may be
present at the CISF.

The features of the WCS site make transport of radioactive materials through an
aquifer not credible. The WCS site is located in the arid Permian Basin with little
precipitation and the nearest aquifer is located at a depth of 800 to 1,000 feet (243 to
305, meters) below ground surface. The WCS site is separated from that aquifer by the
Dockum Formation, consisting of low permeability clays (1X10cm/s).

The first potential water bearing zone is a dry transmissive unit and does not provide a
transport mechanism. Monitor wells near the proposed CISF are installed in the
uppermost transmissive zone and have been dry since installation in 2005 or 2008.
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The CISF is required to be designed to facilitate decontamination of structures and
equipment, minimize the quantity of radioactive wastes and contaminated equipment,
and facilitate the removal of radioactive wastes and contaminated materials at the time
it is permanently decommissioned pursuant to 10 CFR 72.130, Criteria of
Decommissioning.

WCS will perform periodic surveys per WCS approved procedures for direct
alpha/beta/gamma/neutron measurements and removable contamination swipes. The
swipes will be processed on WCS calibrated gas flow proportional gross alpha/beta
counters, WCS calibrated Liquid Scintillation Counters, and calibrated Gamma
Spectroscopy counters to provide an early indication of any radioactive material that
may be present. Air and soil samples will be collected under the Radiological
Environmental Monitoring Program and shipped to an offsite certified laboratory for
analysis.
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-9.8

Verify if a transportation package ensures confinement in Appendix A.11, or if the FO-, FC, and
FF- DSCs ensure confinement.

Appendix A.11 is entitled, "CONFINEMENT EVALUATION NUHOMS®-MP187 Cask System,"
yet the MP187 is a transportation package. It should be clarified that the FO-, FC-, and FF-
DSCs or canisters should be designed to ensure confinement.

This information is needed to determine compliance with 10 CFR 72.24, 10 CFR 72.104, and 10
CFR 72.106.

WCS Response to RSI 9.8:

The MP187 cask can be configured as either a transfer cask for transfer operations in
accordance with 10 CFR Part 72 or a transportation cask in accordance with 10 CFR Part 71.
Under the requested license for the WCS CISF, once the MP187 cask is received at the CISF
site following transport, the cask will be reconfigured for transfer operations for which the
canisters rather than the cask provide confinement.

WCS SAR Impact:

None.



NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI10.2

Provide sufficient information in Section 4.6, "Transportation Cask Repair and
Maintenance" of the CISF SAR to address shipping cask repair and maintenance
as discussed in NUREG-1567 Section 3.4.7, "Shipping Cask Repair and
Maintenance."

Section 4.6 of the CISF SAR indicates that repairs or maintenance of
transportation packages may be done onsite (i.e., in situ). Thus, the SAR should
describe the facilities and operation of the facilities to be used to conduct these
repairs and maintenance activities. The description should include appropriate
provisions for contamination control and minimization of occupational exposures.
Further, the description should be clear that repairs and maintenance will be
conducted in accordance with the maintenance program descriptions and
requirements in the respective transportation packages' SARs' Chapter 8. The
meaning of ‘another appropriate location' in the current CISF SAR text should
also be clarified.

This information is needed to determine compliance with 10 CFR 72.128.

WCS Response to RSI 10.2:

WCS has revised CISF SAR Section 4.6 to state that the transport cask maintenance activities
will be performed in the Cask Handling Building. In addition, WCS has added a new section,
Section 4.6.1, “Transport Cask Maintenance Activities,” to the CISF SAR to describe the type of
maintenance activities that will be performed on transportation casks and to describe the
appropriate provisions for contamination control and minimization of occupational exposure.

WCS SAR Impact:

Added new Section 4.6.1 to the SAR, as discussed in the response.
4.6.1 Transport Cask Repair and Maintenance Activities

The following describes the types of repair and maintenance activities that will be performed at
the Cask Handling Building on the transportation casks transporting canisters to the WCS CISF.
Maintenance activities are limited primarily to those needed to support routine use of
transportation casks. Those maintenance activities are required in the transportation certificates
which reference Chapter 8 of the Transportation Cask SAR. The only expected radiological
hazards would be from surface contamination on the outsides of the casks due to weeping from
the cask surfaces that were exposed to contaminated fuel pool water. Prior to performing any
maintenance activities, health physics personnel will survey the casks as required and
incorporate the appropriate restrictions and controls to be observed during the planned
maintenance activity.




The maintenance activities carried out at the Cask Handling Building include:

o Leak Tests

e Fastener Inspections and Replacement
e Impact Limiter Inspections

o Seal Areas and Groove Inspections

e Trunnion Inspections

o Rupture Disk and Gasket Inspections

Maintenance activities shall be conducted in accordance with the WCS Quality Assurance
Program Description (QAPD). These maintenance activities are being performed at the WCS
CISF facility, which is licensed under 10 CFR Part 72, A high level description of the types of
maintenance activities listed above is provided below.

Leak Tests

When containment boundary seals are replaced, the seals are leak tested to show a leak rate
less than the requirements listed in Chapter 8, Acceptance Tests and Maintenance Program of
the applicable transportation cask SAR.

Fastener Inspections and Replacement

Vent/Test/Drain Port, impact limiter attachment, cask top closure plate, and ram closure plate
fasteners, etc. are inspected for deformed or stripped threads. Damaged parts are documented
with a non-conformance report and evaluated for continued use and replacement as required.

Impact Limiter Inspections

Visual examinations and inspections of the impact limiters, including any attachment
mechanisms used are performed looking for damage or excessive wear. Damaged parts are
documented with a non-conformance report and evaluated for continued use, replaced or
repaired as required. In addition, the impact limiters are inspected to verify that a significant
amount of water has not been absorbed and that degradation of the energy absorbing material
has not occurred. These inspections are performed by weighing the impact limiter and visual
examination of the impact limiters and welds. Evidence of weld cracking or other damage which
could result in water in-leakage is documented and dispositioned with a non-conformance
report.

Seal Areas and Groove Inspections

Sealing surfaces and O-ring grooves are inspected when the seals are replaced for damaging
burrs or scratches or as otherwise required. Damaged parts are documented in a non-
conformance report and evaluated for continued use or repair.

Trunnion Inspections

The trunnion and trunnion sockets are inspected for excessive wear, galling or distortion.
Dimensional testing, visual inspection and nondestructive examination of accessible critical




areas of the trunnions including the bearing surfaces are performed. A non-conformance is
generated to document and disposition any excessive wear, galling or distortion that is
observed.

Rupture Disk and Gasket Inspections

Some transport casks contain a neutron shield or other rupture disks which require visual
inspection to verify no evidence of damage. Evidence of damage is documented in a non-
conformance report for disposition.
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4.6.1

4.6 Transportation Cask Repair and Maintenance

If visual inspections reveal the need for repairs or maintenance, these activities will be
performed either in situ or in another appropriate location, based on the nature of the
work to be performed. Radiation protection personnel will provide input and monitor
these activities. Work will be performed under the NRC approved WCS CISF Quality
Assurance Program Description [4-4] in accordance with written procedures that meet
the transportation license requirements under 10 CFR Part 71.

Transport Cask Repair and Maintenance Activities

The following describes the types of repair and maintenance activities that will be
performed at the Cask Handling Building on the transportation casks transporting
canisters to the WCS CISF. Maintenance activities are limited primarily to those
needed to support routine use of transportation casks. Those maintenance activities are
required in the transportation certificates which reference Chapter 8 of the
Transportation Cask SAR. The only expected radiological hazards would be from
surface contamination on the outsides of the casks due to weeping from the cask
surfaces that were exposed to contaminated fuel pool water. Prior to performing any
maintenance activities, health physics personnel will survey the casks as required and
incorporate the appropriate restrictions and controls to be observed during the planned
maintenance activity.

The maintenance activities carried out at the Cask Handling Building include:
o  Leak Tests
e  Fastener Inspections and Replacement
. Impact Limiter Inspections
o Seal Areas and Groove Inspections
. Trunnion Inspections
o Rupture Disk and Gasket Inspections

Maintenance activities shall be conducted in accordance with the WCS Quality
Assurance Program Description (QAPD). These maintenance activities are being
performed at the WCS CISF facility, which is licensed under 10 CFR Part 72, A high
level description of the types of maintenance activities listed above is provided below.

Leak Tests

When containment boundary seals are replaced, the seals are leak tested to show a leak
rate less than the requirements listed in Chapter 8, Acceptance Tests and Maintenance
Program of the applicable transportation cask SAR.
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Fastener Inspections and Replacement

Vent/Test/Drain Port, impact limiter attachment, cask top closure plate, and ram
closure plate fasteners, etc. are inspected for deformed or stripped threads. Damaged
parts are documented with a non-conformance report and evaluated for continued use
and replacement as required.

Impact Limiter Inspections

Visual examinations and inspections of the impact limiters, including any attachment
mechanisms used are performed looking for damage or excessive wear. Damaged
parts are documented with a non-conformance report and evaluated for continued use,
replaced or repaired as required. In addition, the impact limiters are inspected to
verify that a significant amount of water has not been absorbed and that degradation of
the energy absorbing material has not occurred. These inspections are performed by
weighing the impact limiter and visual examination of the impact limiters and welds.
Evidence of weld cracking or other damage which could result in water in-leakage is
documented and dispositioned with a non-conformance report.

Seal Areas and Groove Inspections

Sealing surfaces and O-ring grooves are inspected when the seals are replaced for
damaging burrs or scratches or as otherwise required. Damaged parts are documented
in a non-conformance report and evaluated for continued use or repair.

Trunnion Inspections

The trunnion and trunnion sockets are inspected for excessive wear, galling or
distortion. Dimensional testing, visual inspection and nondestructive examination of
accessible critical areas of the trunnions including the bearing surfaces are performed.
A non-conformance is generated to document and disposition any excessive wear,
galling or distortion that is observed.

Rupture Disk and Gasket Inspections

Some transport casks contain a neutron shield or other rupture disks which require
visual inspection to verify no evidence of damage. Evidence of damage is
documented in a non-conformance report for disposition.
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-10.4

Provide sufficient information on the off normal holding area described in SAR Section 4.1.2.11
which states: Any casks arriving on-site via rail car are visually inspected for any damage prior
to entry into the Cask Handling Building. If damage is noted, the transportation cask will be
assessed and the transportation cask will be held in the Cask Handling Building or on the rail
spur within the OCA until a recovery plan is implemented. Include a description of equipment
procedures and monitoring systems for components important to safety that ensure radiological
protection, shielding, confinement, monitoring effluents, and protection of the spent fuel
cladding.

This information is needed to determine compliance with 10 CFR 72.122(h)(1), 10 CFR
72.126(a), 10 CFR 72.126(b), 10 CFR 72.126(c), and 10 CFR 72.128(a)

WCS Response to RSI 10.4:

WCS has provided the requested information by revising WCS SAR Chapter 4, Section 4.1.2.11
with changes below.

WCS SAR Impact:

Following changes to WCS SAR Chapter 4, Section 4.1.2.11.

4.1.2.11 Off-Normal Holding Area

Transport casks arriving at the CISF via rail spur will be visually inspected and radiation dose
rate and contamination surveys will be performed.

If initial radiological surveys preclude completion of the other steps of receipt inspection, WCS
will isolate the rail car or move the rail car to the Cask Handling Building and establish
appropriate radiological controls. WCS will document the damage, notify the NRC of the
condition and develop a corrective action plan. WCS will evaluate the use of movable shielding
to protect personnel from radiation exposure while the damaged cask is on site.

If initial radiological surveys do not prevent further receipt inspection, WCS will move the
transportation cask to the Cask Handling Building. WCS will assess the safety features of the
transport cask including seal leak testing and cask sipping analysis for indications that the
canister integrity is intact. If WCS concludes that the transportation cask is capable of
performing its intended safety functions, WCS will proceed with the receipt as per established
procedure.




If the assessment indicates that the transport cask integrity is not intact, WCS will ensure the
cask continues to be isolated, document the damage, notify the NRC of the condition and
develop a corrective action plan. WCS will establish measures to ensure control of
contamination and maintain doses ALARA.

WCS will utilize swipes and air samples that will be processed on WCS calibrated Canberra®
gas flow proportional gross alpha/beta counters, WCS calibrated Perkin & ElImer® Liquid
Scintillation Counters, and WCS calibrated Ortec® Gamma Spectroscopy counters or
equivalent equipment. Sipping analysis will be performed on a calibrated gas chromatograph or
equivalent equipment.
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4,1.2.7
4.1.2.8
4.1.29
4.1.2.10
4.1.2.11

Rail Side Track

The rail side track will depart from the existing WCS rail loop and extend north and to
the east into the PA and the Cask Handling Building. There is sufficient rail length for
10 rail cars to be inside the PA before indexing through the Cask Handling Building.
Unloaded rail cars will exit the Cask Handling Building and continue east on the rail
sidetrack which will connect back into the existing WCS rail loop.

Security and Administration Building

The Security and Administration Building will coordinate several functions for the
WCS CISF. Security personnel will monitor sensors and intrusion alarms, control
employee access, and process visitors into the WCS CISF. Health physics will operate
and store equipment in this building and an administration staff will use this building
for processing shipments and storing records. The building will contain the Central
Alarm Station (CAS), Armory, locker rooms, break room, offices, health physics
spaces, and records storage. The backup electrical generator system for the WCS
CISF is located at this building.

Receiving Area

When the shipping cask arrives at the WCS CISF, the shipping cask and cradle are
visually inspected for damage prior to entry into the OCA.

Concrete Cask Staging Area

There is an area inside the Cask Handling Building for VCC staging for VCCs
awaiting loading via the Canister Transfer System. Additional staging areas are
available outside the security boundaries of the WCS CISF.

Off-Normal Holding Area

Transport casks arriving at the CISF via rail spur will be visually inspected and
radiation dose rate and contamination surveys will be performed.

If initial radiological surveys preclude completion of the other steps of receipt
instruction, WCS will isolate the rail car or move the rail car to the Cask Handling
Building and establish appropriate radiological controls. WCS will document the
damage, notify the NRC of the condition and develop a corrective action plan. WCS
will evaluation the use of movable shielding to protect personnel from radiation
exposure while the damaged cask is on site.

If initial radiological surveys do not prevent further receipt inspection, WCS will
move the transportation cask to the Cask Handling Building. WCS will assess the
safety features of the transport cask including seal leak testing and cask sipping
analysis for indications that the canister integrity is intact. If WCS concludes that the
transportation cask is capable of performing its intended safety functions, WCS will
proceed with the receipt as per established procedure.
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4.1.2.12
4.1.2.13
4.1.2.14
4.1.2.15
4.1.2.16
4.1.3

If the assessment indicates that the transport cask integrity is not intact, WCS will
ensure the cask continues to be isolated, document the damage, notify the NRC of the
condition and develop a corrective action plan. WCS will establish measures to ensure
control for contamination and maintain doses ALARA.

WCS will utilize swipes and air samples that will be processed on WCS calibrated
Canberra® gas flow proportional gross alpha/beta counters, WCS calibrated Perkin &
Elmer® Liquid Scintillation Counters, and WCS calibrated Ortec® Gamma
Spectroscopy counters or equivalent equipment. Sipping analysis will be performed on
a calibrated gas chromatograph or equivalent equipment.

Water Utilities and Fire Protection

Potable water will be supplied to the WCS CISF from the existing WCS potable water
system. The WCS CISF porable water system will tie-in to the existing potable water
system at WCS. Fire protection will be maintained by WCS in accordance with
National Fire Protection Association (NFPA) standards.

Site Utility Supplies and Systems

Existing WCS site electrical service exists at the WCS CISF location. This
infrastructure will be upgraded to accommodate the WCS CISF needs.

Storage Tanks

Storage tanks are used in a limited capacity. The WCS CISF will have an above
ground holding tanks at the Security and Administration Building and at the Cask
Handling Building.

Stacks
There are no stacks at the WCS CISF.

Temporary Facilities

Additional security positions and receiving and inspection areas will be used and
located as needed.

Control Room and Control Area

The WCS CISF is a passive installation, with no need for operator actions. No control
room is needed for normal operations; however, the instrumentation used to monitor
storage overpack temperatures have readouts in the Administration and Security
Building.
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSINP-12.1:

Provide information to:

a. Address contamination control areas

b. Describe the types, capabilities and parameters of area radiation monitors and
airborne monitoring instrumentation for the site

It is not clear that the SAR addresses this information. Guidance regarding these aspects of
the facility is provided in NUREG-1567 Sections 11.4.2.2 and 11.4.2.5. The information should
be included for the facility and areas in facility structures where spent fuel and GTCC waste
containers are handled, transferred or stored (e.g., cask handling building) and other CISF
structures as appropriate for ensuring compliance with dose limits for personnel, members of
the public, and non-radiation worker personnel and individuals on site such as CISF
administration and security staff and railroad personnel involved in the delivery to and
shipment from the CISF of transport packages. The limits for members of the public apply to
this third group of people (i.e., personnel and individuals that are not radiation workers) even
while on site.

This information is needed to determine compliance with 10 CFR 72.24(e), 10 CFR 72.126
and 10 CFR 20.1301(b).

WCS Response to RSI 12.1:

a. Contaminated Control Areas

WCS has revised WCS SAR Section 9.3.2.1 to address contamination control areas.

Shipments shall be offloaded under the WCS Radiation Safety Program (RSP) and shall
remain ALARA. Site workers will log into the site Radiological Work Permit covering the CISF
Cask Handling Building. Shipments shall be under the control of qualified Radiation Safety
Technicians. Shipments shall be surveyed for direct alpha/beta/gamma/neutron radiation and
swipe samples shall be taken on the exterior of the conveyance prior to any offload activities.
Based on the surveys, offloads will be handled in accordance with approved WCS
procedures. Air monitoring shall be conducted by installing calibrated air samplers (i.e., Low
Volume air sampling (0.5 — 4 cfm) or High Volume (4 — 10 cfm) air sampling as applicable)
within the Cask Handling Building to be used for each offload. Routine continuous air
monitoring will also be conducted within the Cask Handling Building using Low Volume air
sampling equipment. Should contamination be detected on the transportation cask above site
(Regulatory Guide 1.86) and DOT conveyance limits, proper notification shall be given to the
applicable regulatory entities. Offload of contaminated containers will not proceed until
contamination control measures have been put in place (e.g., tent offload area or other
structure, air monitoring (area and personnel), ventilation (if required) and proper PPE for site
personnel) to control contamination within the Cask Handling Building.



b. Describe the types, capabilities and parameters of area radiation monitors and airborne
monitoring instrumentation for the site

The onsite air monitoring and surveys will be conducted within the WCS RSP. Routine surveys
will be performed per WCS approved procedures for direct alpha/beta/gamma/neutron
measurements and removable contamination swipes. The air samples and swipes will
processed on WCS calibrated Canberra gas flow proportional gross alpha/beta counters, WCS
calibrated Perkin & Elmer Liquid Scintillation Counters, and WCS calibrated Ortec Gamma
Spectroscopy counters or equivalent equipment.

WCS will employ stationary continuous air monitors that will be installed at the Cask Handling
Building, as described in Regulatory Guide 3.48 Section 7.3.4. These monitors will be used to
assess the potential release of airborne radioactivity in off-normal events.

Similarly, WCS will employ stationary Area Radiation Monitors (ARMs) at the Cask Handling
Building, as described in Regulatory Guide 3.48 Section 7.3.4. These detectors will also be set
to alarm at pre-established levels of direct radiation. The purpose of these alarms are intended
to ensure that trained workers are warned and take the appropriate actions in the event that
anticipated dose rates exceeding specified action level occur at the Cask Handling Building.

The types, capabilities, and parameters of fixed ARMs and continuous air monitors are
described in the applicable editions of ANSI N13.1, “Guide to Sampling Airborne Radioactive
Materials in Nuclear Facilities” and ANSI/ANS-HPSSC-6.8.1, “Location and Design Criteria for
Area Radiation Monitoring Systems for Light Water Reactors”.

General Access Controls

CISF personnel including administration and security staff and railroad personnel involved in
the delivery to and shipment from the CISF of transport packages will be trained in accordance
with 10 CFR Part 19. These workers are considered “Radiation Workers” and the occupational
radiation dose limits specified in 10 CFR Part 20 Subpart C. Individuals (visitors) that are not
trained in accordance with 10 CFR Part 19 are considered members of the public and the
dose limits specified 10 CFR Part 20.1301 apply.

Waste water will be collected in above ground holding tanks. The contents of the tanks will be
sampled and analyzed prior to their disposal in an offsite Publically Owned Treatment Works
(POTW). The concentrations of radioactivity that may be released to a POTW (sanitary
sewage) are specified in Table 3, Releases to Sewers, of Appendix B of 10 CFR Part 20.

WCS limits the allowable level of radioactivity that may be present on items and equipment
intended for unrestricted use based on Regulatory Guide 1.86.

Drawings of the facilities depicting personnel change rooms, including lavoratories, location of
hand/foot monitors, continuous air monitors and area radiation monitors are depicted in Figure
9-4.

WCS SAR Impact:

Add to SAR section 9.3.2.1, page 9-9 below the first paragraph:



The CISF Protected Area boundary will be posted as a “restricted area, radioactive material
area, dosimetry and RWP required for entry”. The CISF Cask Handling Building will be
posted as a radiation area or high radiation area per 10 CFR Part 20 limits. Contaminated
areas will be posted pursuant to the limits specified in Regulatory Guide 1.86.

WCS will establish access controls to ensure that unauthorized access to inside the Owner
Controlled Area and the Protected Area does not occur. These controls will be established for
radiation protection, security, and safeguards purposes. The site layout, including a
description of barriers and gates that will be used to preclude ready access into the controlled
areas of the CISF is provided in the Physical Security Plan.

WCS SAR Section 9.3.5, page 9-10:

9.3.5 Area Radiation and Airborne Radioactivity Monitoring System
Area Radiation monitoring will be via the WCS Radiation Safety Program. As-discussed-in

Handling Building, as described in Regulatory Guide 3.48 Section 7.3.4. These monitors will be
used to assess the potential release of airborne radioactivity in off-normal events.

Similarly, WCS will employ stationary Area Radiation Monitors (ARMs) at the Cask Handling
Building, as described in Regulatory Guide 3.48 Section 7.3.4.

The types, capabilities, and parameters of fixed ARMs and continuous air monitors are
described in the applicable ANSI N13.1, “Guide to Sampling Airborne Radioactive Materials in
Nuclear Facilities” and ANSI/ANS-HPSSC-6.8.1, “Location and Design Criteria for Area
Radiation Monitoring Systems for Light Water Reactors”.
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9.3.1

932

9.3 Radiation Protection Design Features

The radiation protection design features are discussed in this section.

Installation Design Features

Only canisterized SNF and GTCC waste is authorized for storage at the WCS CISF.

The Cask Handling Building houses the equipment used to handle the transition
between transportation configurations under 10 CFR Part 71 to transfer operations
under 10 CFR Part 72 for the canisters. The canisters are well shielded by the
transportation casks and transfer casks during these operations. A thick steel plug is in
place at the end of the canisters to minimize the dose rate at the cask top (and bottom
for NUHOMS®) when the canisters are transferred from one overpack to another.

Table 9-4 provides the cross reference to the applicable appendix and section for each
canister/storage overpack where the operational considerations for each system are
discussed.

Access Control

The WCS CISF is located within the owner controlled area. A separate protected area
consisting of a double fenced, double gated, lighted area is installed around the storage
facility. Access to the protected area is controlled by locked gates, and guards will be
stationed whenever the WCS CISF gates are open. Remote sensing devices are
employed to detect unauthorized access to the facility.

Controlled Area

Within the Owner Controlled Area, a restricted area is established to control access to
radiation areas in order to maintain worker exposures ALARA.

The CISF Protected Area boundary will be posted as “restricted area, radioactive
material area, dosimetry and RWP required for entry”. The CISF Cask Handling
Building will be posted as a radiation area or high radiation area per 10 CFR Part 20
limits. Contaminated areas will be posted pursuant to the limits specified in
Regulatory Guide 1.86.

WCS will establish access controls to ensure that unauthorized access inside the
Owner Controlled Area and the Protected Area. These controls will be established for
radiation protection, security, and safeguards purposes. The site layout, including a
description of barriers and gates that will be used to preclude ready access into the
Owner Controlled Area of the CISF is provided in the Physical Security Plan.
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934

93.5

Storage Area Shielding

The Table 9-4 provides the cross reference to the applicable appendix and section for
each canister/storage overpack where the storage overpack shielding for each system
is discussed.

Ventilation

Only NRC approved canisterized SNF and GTCC waste are acceptable for receipt and
storage at the WCS CISF. Therefore, no safety related ventilation systems are
required to support operations at the WCS CISF.

Area Radiation and Airborne Radioactivity Monitoring System

Area Radiation monitoring will be via the WCS Radiation Safety Program, WCS will
employ stationary continuous air monitors that will be installed at the Cask Handling
Building, as described in Regulatory Guide 3.48, Section 7.3.4. These monitors will be
used to assess the potential release of airborne radioactivity in off-normal events.

Similarly, WCS will employ stationary Area Radiation Monitors (ARMs) at the Cask
Handling Building, as described in Regulatory Guide 3.48, Section 7.3.4

The types, capabilities, and parameters of fixed ARMs and continuous air monitors are
described in the applicable ANSI N13.1, “Guide to Sampling Airborne Radioactive
Materials in Nuclear Facilities” and ANSI/ANS-HPSSC-6.8.1, “Location and Design
Criteria for Area Radiation Monitoring Systems for Light Water Reactors”.

Area Radiation Monitoring System

Section 4.3.10 describes the Radiation Monitoring Systems to be employed at the
WCS CISF.

Radioactive Airborne Effluent Monitoring System

Since there is no significant possibility of radionuclide release from the canisters
during transfer or storage operations, airborne effluent monitoring system is not
required for the safe operation of the WCS CISF. However, during receipt and
transfer operations, portable airborne monitoring systems may be used in accordance
with the WCS Radiation Safety Program.
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-12.2

Provide information regarding the health physics/radiation protection (HP) facilities that are to be
shared with the existing low-level radioactive waste (LLRW) facilities at the WCS site.

The SAR states that some HP facilities will be shared with those for the existing LLRW
facilities. The SAR should still include a description of these HP facilities, including equipment
they contain and functions they serve, as appropriate. The information should be adequate to
demonstrate that the facilities are appropriate and adequate for the purposes they are intended
to serve for the CISF.

This information is needed to determine compliance with 10 CFR 20.1101.

WCS Response to RSI 12.2

There are two health physics/radiation protection (HP) shared facilities at the WCS site The
Low Level Facility Counting Laboratory and Treatment Storage and Disposal Facility Counting
Laboratory. These facilities are appropriate and adequate to serve the CISF because the
instrumentation detects all radioisotopes that would be present at both the CISF and the
existing facilities.

WCS maintains calibrated Canberra gas flow proportional gross alpha/beta counters, calibrated
Perkin & Elmer Liquid Scintillation Counter, calibrated Ortec Gamma Spectroscopy counter,
Canberra In-Situ Object Counting System (ISOCS), calibrated air monitoring equipment and
various calibrated Ludlum hand held instruments (i.e., models 9-3, 12-4, 78, 2360, 2241, 19,
and 3) or equivalent equipment. The onsite air monitoring and surveys will be conducted within
the WCS Radiation Safety Program. The surveys will be performed per WCS approved
procedures for direct alpha/beta/gamma/neutron measurements and removable contamination
swipes. The air samples and swipes will be processed on WCS calibrated Canberra gas flow
proportional gross alpha/beta counters, WCS calibrated Perkin & Elmer Liquid Scintillation
Counters, and WCS calibrated Ortec Gamma Spectroscopy counters or equivalent equipment.

The facilities and equipment provide us the capabilities to assure compliance with 10 CFR
20.1101 for both low level waste facilities and the CISF.

WCS SAR Impact:

Changes to WCS SAR, Chapter 9, Section 9.5.2, page 9-14 and 9-15.
9.5.2 Equipment, Instrumentation and Facilities

Facility requirements to support the CISF radiation protection functions are as follows.
¢ Instrument calibration area {exists-as-part-of-the-existing-LL\M-operations)
e Personnel change rooms, including lockers
e Access control stations for entrance to and exit from radiation areas and, if
needed, temporary contamination control areas
e Office space to accommodate Radiation Protection staff



e Counting laboratory {exists-aspart-of the-existing LL\AL-operations)-
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9.5.1

9.5.2

0.5 Radiation Protection Program During Operation

The major radiation protection functions of the Radiation Protection program during
operations of the Cask Handling Building are described in this section. The WCS
CISF Radiation Protection program is planned and organized in accordance with the
criteria of NRC Regulatory Guides 8.8 and 8.10, and NUREG-0761.

Organization and Functions

For occupational exposure control, radiation protection systems are provided to
control personnel exposure to radiation. Administration of the Radiation Protection
program is accomplished with a trained and qualified staff of Radiation Protection
professionals. Tasks include radiation monitoring and communication to operations
personnel.

Radiation survey information associated with transportation, transfer and storage of
casks is provided. This information includes use of portable radiation monitoring
equipment to measure direct gamma and neutron radiation levels in the vicinity of the
casks. It also includes the measurement and control of radiation contamination.
Permanent and temporary shielding is used to reduce exposure to personnel. Areas are
surveyed for radiation, and job postings are provided to define the need for anti-
contamination clothing, in order to reduce the potential for personnel contamination
when accessing areas of potential contamination.

Radiological monitoring, sampling, maintenance and calibration are provided. General
area monitoring equipment located in the shipping/receiving and transfer areas is
sufficient for fixed monitoring requirements. Additionally, more detailed radiation
surveys are provided by Radiation Protection personnel covering specific operations.

In the WCS CISF Radiation Protection organization, the Radiation Protection
Supervisor reports to the Radiation Safety Officer without operating pressures.
Sufficient Radiation Protection personnel are available to perform routine functions
and to respond to anticipated occurrences and accident conditions in a timely manner.
Contract services are identified in the organization, and may include instrument
calibration, contamination smear counting, dosimetry counting and radiation
protection training.

Equipment, Instrumentation and Facilities

Facility requirements to support the CISF radiation protection functions are as follows.
e Instrument calibration area
e Personnel change rooms, including lockers

e  Access control stations for entrance to and exit from radiation areas and, if
needed, temporary contamination control areas

e Office space to accommodate Radiation Protection staff
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Counting laboratory

Equipment and instrumentation provided to support radiation protection functions are
as follows.

A proportional counter for contamination smears to define surface contamination
and the need for decontamination

Hand and foot contamination monitors stationed at building exits to prevent the
spread of contamination

Portable monitoring equipment to augment fixed detector systems

Personnel protective equipment and clothing

Personnel dosimetry instrumentation and equipment, including the following.

- Optically stimulated luminescence monitoring for permanent exposure records

- Self-reading dosimeters for instantaneous readout and personnel exposure
control

- Computer hardware/software to record and analyze radiological
monitoring/sampling and personnel exposure data.

Procedures

Radiation Protection activities are performed in accordance with procedures.
Radiation Protection staff utilize procedures to perform the following.

Take contamination swipes of potentially contaminated areas (transportation
casks)

Perform radiation surveys to define and maintain radiation dose rates in the
radiation areas

Post areas based on surveys
Provide radiation work permits and perform pre-operational briefings
Cover jobs to ensure radiation protection

Evaluate personnel occupational radiation doses to determine if ALARA
objectives are met

Administer Personnel Dosimetry programs

Perform instrument calibration and testing

Provide ALARA review of site procedure and monitoring of operations
Perform radiological safety training and refresher training

Maintain records of the Radiation Protection program, including audit and other
reviews of program content and implementation, radiation surveys, instrument
calibrations, individual monitoring results, and records required for
decommissioning
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-12.3

Provide a description of the ALARA design and operation considerations for the facility
beyond those described for the storage systems.

The SAR includes, by reference, descriptions of the ALARA considerations for design and
operations of the storage systems. However, the SAR does not appear to address ALARA
considerations for the design and operations aspects of the CISF that are in addition to the
storage systems. These considerations should be described for facility aspects such as the off-
normal holding area, the cask handling building, and the wash down pad/area in terms of items
such as facility and building layout, operations of facility equipment, locations verse the
controlled area boundary and locations where personnel or individuals that are not radiation
workers would be likely to be or are permitted to be.

This information is needed to determine compliance with 10 CFR 72.126(a) and 10 CFR
20.1101.

WCS Response to RSI 12.3:

WCS has provided the requested information in Chapter 9, Section 9.3.3.1 of the WCS SAR.

WCS SAR Impact:

Additions and deletions in WCS SAR Chapter 9 Section 9.3.3.1

9.3.3.1 Cask Handling Building Shielding

The ALARA considerations for the CISF Cask Handling Building are the same as the
transportation casks since the canisters will still be in the transportation cask. While shielding
is provided by the Cask Handllng Bwldlng no credlt is taken in the shleldlng/exposure analy3|s.

shteldmg#e*pesu%e—analyers—SNeldmg from the radlatlon sources W|th|n the canlsters is

provided by the Transportation/Transfer Casks, Transfer Casks and Storage Overpacks. The
Table 9-4 provides the cross reference to the applicable appendix and section for each
canister/storage overpack where each system is discussed.

As described in Section 9.4 of the SAR, the dose to the workers due to a loading operation is
estimated based upon dose rate information in existing storage FSARs and transportation cask
SARs and is listed in Appendix A-9, specifically Table A.9-2 and Table A.9-3 for the respective
configurations.

WCS will use stackable shield blocks to establish low dose areas during cask offloading
operations to maintain radiation doses ALARA. The shield blocks are constructed out of 2,000
psi concrete and measuring approximately 2’Hx4’Lx2'W and provide 9.83 half value layers of
shielding. Administrative/Process controls will be implemented for the Cask Handling Building to




establish an exclusion zone during offloading operations for the exterior of the building and rail
area. Specifically WCS will exclude workers from the Administrative Storage/Office Area and
Cask Storage and Maintenance Area during off loading of canisters (See Figure 9-4).

The CISF boundary will be posted and controlled as a “restricted area, radioactive material
area, dosimetry and RWP required for entry”. The CISF Cask Handling Building will be posted
and controlled as a radiation area or high radiation area per 10 CFR Part 20.

CISF personnel involved in canister handling activities will be trained in accordance with 10
CFR Part 19. These workers are considered “Radiation Workers” and the occupational
radiation dose limits specified in 10 CFR Part 20 Subpart C apply.
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9.33

Restricted Area

The restricted area is located on the site such that a minimum distance from any stored
SNF to the security boundaries is at least 330 feet in order to maintain exposures to the
public within regulatory limits. The nearest property boundary is more than 4,300 feet
from the Storage Area.

Shielding
Shielding design features are discussed in this section.

Cask Handling Building Shielding

The ALARA considerations for the CISF Cask Handling Building are the same as the
transportation casks since the canisters will still be in the transportation cask. While
shielding is provided by the Cask Handling Building no credit is taken in the
shielding/exposure analysis. Shielding from the radiation sources within the canisters
is provided by the Transportation/Transfer Casks, Transfer Casks and Storage
Overpacks. The Table 9-4 provides the cross reference to the applicable appendix and
section for each canister/storage overpack where each system is discussed.

As described in Section 9.4 of the SAR, the dose to workers due to a loading
operations is estimated based upon dose rate information in existing storage FSARS
and transportation cask SARs and is listed in Appendix A-9, specifically Table A.9-2
and Table A.9-3 for the respective configurations.

WCS will use stackable shield blocks to establish low dose areas during cask
offloading operations to maintain radiation doses ALARA. The shield blocks are
constructed out of 2,000psi concrete and measuring approximately 2’H x 4’L x 2°W
and provide 9.83 half value layers of shielding. Administrative/Process controls will
be implemented for the Cask Handling Building to establish an exclusion zone during
offloading operations for the exterior of the building and rail area. Specifically WCS
will exclude workers from the Administrative Storage/Office Area and Csk Storage
and Maintenance Area during off loading of canisters. See Figure 9-4, WCS Cask
Handling Building.

The CISF protected area boundary will be posted and controlled as a “restricted area,
radioactive material area, dosimetry and RWP required for entry”. The CISF Cask
Handling Building will be posted and controlled as a radiation are or high radiation are
per 10 CFR Part 20.

CISF personnel involved in canister handling activities will be trained in accordance
with 10 CFR Part 19. These workers are considered ‘“Radiation Workers” and the
occupation radiation dose limits specified in 10 CFR Part 20 Subpart C apply.

Receiving Area Shielding

Shielding is provided by the 10 CFR Part 71 certified transportation cask.
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Figure 9-4 WCS CISF Cask Handling Building
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-12.4
Provide the following:

a. the dose contributions from other radioactive material facilities to the annual
doses for the proposed CISF

b. an analysis of annual doses to members of the public working around the
proposed CISF

c. information or analysis to address all of the annual dose limits in 10 CFR
72.104(a)

The annual dose limits specified in 10 CFR 72.104 include contributions not only
from the proposed facility but also other facilities in the region. The limits in 10
CFR 72.104(a) are similar to those in 40 CFR 191.03, which also apply to the
proposed CISF. The region around the CISF includes facilities such as the LES
National Enrichment Facility and the existing WCS low level radioactive waste
facilities (the red, yellow, blue, and green areas of SAR Figure 2-1). The area
around the proposed CISF includes operations such as a quarry, a public landfill
and the WCS’s RCRA and TSCA operations. The SAR should demonstrate that
the annual dose limits for members of the public are met for individuals employed
at these facilities. Additionally, along with a whole body dose limit, 10 CFR
72.104(a) includes dose limits for the thyroid and any other critical organ, which
have not been addressed in the SAR.

This information is needed to determine compliance with 10 CFR 72.104(a) and
40 CFR 191.03.

WCS Response to RSI 12.4:

WCS has provided the requested information in a new section 9.4.3, in Chapter 9 of the WCS
SAR.

WCS SAR Impact:

Added section 9.4.3, a mark-up of the SAR is provided below.
New Section starting on page 9-13 of the WCS SAR:

9.4.3 Dose Contributions from Other Radioactive Material Facilities

9.4.3.1 Contributions to the Annual Doses for the Proposed CISF

Pursuant to 10 CFR 72.104, Criteria for Radioactive Materials in Effluents and Direct
Radiation from an ISFSI or MRS, licensees are required to constrain the concentrations of
radioactive materials in effluents and direct radiation from an ISFSI or MRS such that during
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normal operations and anticipated occurrences, the annual dose equivalent to any real
individual who is located beyond the controlled area does not exceed 0.25 mSv (25 mrem) to
the whole body, 0.75 mSv (75 mrem) to the thyroid and 0.25 mSv (25 mrem) to any other
critical organ. Similar standards are included in 40 CFR 191.03. These dose constraints not
only apply to releases of radioactive materials and direct radiation from an ISFSI or MRS, but
also to releases from other sources of radiation from uranium fuel cycle operations in the
region. Accordingly, WCS must ensure that the annual dose to any real individual who is
located outside the controlled area boundary does not exceed the specified annual dose
equivalent limit for releases of radioactive materials and direct radiation, not only from the CISF,
but also from all other operations at WCS and those attributable to the National Enrichment
Facility (NEF) located near Eunice, New Mexico and operated by URENCO USA (Figure 9-5).

9.4.3.2 Annual Dose to the Members of the Public Working Around the CISF

WCS has established a comprehensive Environmental Monitoring Program to assess
the radiological impacts to human health and the environment attributable to operations at its
Treatment, Storage and Disposal Facility, and its disposal operations for 11.e(2) byproduct
materials, as well as for Class A, B, and C LLW. The Environmental Monitoring Program was
established to demonstrate compliance with applicable radiation protection standards
attributable to all operations at WCS. Additionally, radiological dose assessments are conducted
using data collected as part of the environmental monitoring program using the RACER (Risk
Analysis, Communication, Evaluation, and Reduction) Data Analysis Tool (DAT) online
application (www.raceratwcs.com). RACER provides a framework for managing and analyzing
environmental monitoring data related to WCS. In addition to evaluating temporal and spatial
trends in data, RACER allows measurement data to be combined with exposure parameters
and dose coefficients to estimate dose. A report has been developed within the RACER
application to specifically estimate annual dose to a hypothetical member of the public based on
radionuclide measurements made in air and soil, as well as results from deployed
environmental dosimeters.

9.4.3.3 Annual Dose Limits to an Individual

a WCS has evaluated the radiological impacts attributable to its present operations, those
from the NEF, and radiation doses estimated for storing up to 40,000 MTUs of SNF at the CISF.
While WCS is requesting authorization to only store 5,000 MTUs of SNF in its license
application, it bounded the cumulative radiological impacts of storing up to 40,000 MTUs of SNF
consistent with its plan to expand the CISF in the future. WCS estimated the cumulative
radiation effective doses attributable to its present operations, the NEF, and the CISF to any
real person that could be present at Sundance Services, Permian Basin Materials (previously
known as Wallach Concrete), and the nearest neighbor (Figure 9-5). To assess the annual
dose from the NEF, WCS relied on information provided in Section 4.2.12.2, Operations, of the
NEF Environmental Report, Revision 4, published in April 2005 (ADAMS Accession No.
ML060680657). The maximum annual dose to any real individual who is located beyond the
controlled area attributable to operations at the NEF was estimated at 0.026 mSv (2.6 mrem).
The bounding annual dose equivalent reporting by NEF includes the direct radiation attributable

DB1/ 88338156.1




to Uranium Byproduct Cylinder Pads estimated to occur over the lifespan of the NEF facility.
The results of the annual radiation doses to any real person that could be present at Sundance
Services, Permian Basin Materials, and the nearest neighbor location, respectively, are
presented in Table 9-7.

The RACER dose module was used to calculate the WCS airborne pathway (particulates and
'2%)) and direct radiation dose using available air and dosimeter data from 2015. The airborne
pathway doses shown in Table 1 represent the maximum net dose for the perimeter stations in
the northwest quadrant. The net dose potentially attributable to WCS operations is estimated as
the perimeter quadrant dose minus the background dose. The perimeter quadrant dose is
based on data collected at the perimeter stations in the quadrant, and the background dose is
based on data collected at the background sampling location (Station #9). The airborne
particulate and ' dose at the receptors would be less than the perimeter stations dose due to
atmospheric dispersion. As such, the annual dose equivalent to the thyroid will be less than 0.75
mSv (75 mrem). Direct radiation doses are calculated in a similar manner.

Net direct radiation from WCS operations at the perimeter for 2015 ranged from background in
the northeast quadrant to 0.06 mSv/yr (6.6 mrem/yr) in the southwest quadrant. Even though
the dose from external radiation at the perimeter is less than the 0.25 mSv/yr (25 mrem/yr) limit,
no receptor is present there. The doses were therefore reduced by attenuation to the applicable
receptors as discussed below using the CISF dose rate modeling.

Direct radiation doses from the CISF were calculated by NAC International (2015). A graph of
the dose rate as a function of distance from the center storage pads out to a distance of 1000 m
was provided. This curve was extrapolated to further distances through log-transformed linear
regression of the data. The regression equation was given by (r* = 0.992)

D(x) = exp[—0.00999 x — 260) +11.548]

where x is the distance in meters from the center of the pad (x>260) and D(x) is the dose rate as
a function of distance (mSv/yr (mrem/yr)). The attenuation factor from x = 260 m to x = 1,900 m
was 4.1x107 [i.e., D(1900 m)/D(260 m)]. Thus, using the attenuation factor of 4.1x10™° at 1.9
km results in a dose no greater than background at this or greater distances.

The results from this analysis demonstrate that the cumulative impacts from operations at these
facilities located in the region where the CISF will be located are less than the annual dose
equivalent limit of 0.25 mSv (25 mrem) to the whole body, 0.75 mSv (75 mrem) to the thyroid,
and 0.25 mSv (25 mrem) to any other critical organ, as specified in 10 CFR 72.104.

Added Figure:

Figure 9-5. Receptors and Source of Radiation in the Region of Interest
Added Table:

Table 9-7. Estimated Cumulative Annual Dose Equivalent for All Sources of Radiation in the
Region
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Added References:

Section 4.2.12.2, Operations, of the NEF Environmental Report, Revision 4, published in April
2005 (ADAMS Accession No. ML060680657

NAC International, 2015. Scoping Evaluation for WCS; Site Boundary Dose Rate Evaluation.
Prepared by John Ritchie, August 28", 2015.
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Air Scattered Dose Rate

The air scattered or skyshine dose rate is provided in Table 9-5 and Table 9-6 in the
“Skyshine” column and is estimated by subtracting the direct dose rate from the total
dose rate. It may be observed that the direct dose rate is dominant close to the storage
overpacks (< 20 m) but skyshine becomes dominant farther from the storage
overpacks (> 20 m).

Doses to Workers

Section 2.1 of the Technical Specifications [9-13] lists the NRC approved canisters
authorized for storage at the WCS CISF. Table 9-4 provides the cross reference to the
applicable appendix and section for each canister/storage overpack where the
Occupational Exposure for each system is discussed. The NUHOMS® systems do not
require workers to approach the modules to perform surveillance of maintenance
activities, therefore the only occupational exposure associated with the NUHOMS®
systems is placing the canisters into storage and retrieving them again for off-site
shipment. For the vertical systems the applicable appendices listed in Table 9-4
provide occupational exposures due to surveillance activities required for the VCCs

Dose Contributions to the Annual Doses for the Proposed CISF

Contributions to the Annual Doses for the Proposed CISF

Pursuant to 10 CFR 72.104, Criteria for Radioactive Materials in Effluents and Direct
Radiation from an ISFSI or MRS, licensees are required to constrain the
concentrations of radioactive materials in effluents and direct radiation from and ISFSI
or MRS such that during normal operations and anticipated occurrences, the annual
dose equivalent to any real individual who is located beyond the Owner Controlled
Area does not exceed 0.25mSv (25mrem) to the whole body, 0.75mSv (75 mrem) to
the thyroid and 0.25mSv (0.25 mrem) to any other critical organ. Similar standards are
included in 40 CFR 191.03. These dose constraints not only apply to releases of
radioactive materials and direct radiation from an ISFSI or MRS, but also to releases
of radiation from uranium fuel cycle operations in the region. Accordingly, WCS must
ensure that the annual dose to any real individual who is located outside the Owner
Controlled Area boundary does not exceed the specified annual dose equivalent limit
for releases of radioactive materials and direct radiation, not only from the CISF; but
also from all other operations at WCs and those attributable to the National
Enrichment Facility (NEF) located near Eunice, New Mexico and operated by
URENCO USA see Figure 9-5, WCS CISF Receptors and Source of Radiation in the
Region of Interest.
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Annual Dose to the Members of the Public Working Around the CISF

WCS has established a comprehensive Environmental Monitoring Program to assess
the radiological impacts to human health and the environment attributable to
operations at its Treatment, Storage and Disposal Facility, and its disposal operations
for 11.e. (2) byproduct materials, as well as for Class A, B, C, and LLW. The
Environmental Monitoring Program was established to demonstrate compliance with
applicable radiation protection standards attributable to all operations at WCS.
Additionally, radiological dose assessments are conducted using data collected as part
of the Environmental Monitoring Program using the RACER (Risk Analysis,
Communication, Evaluation, and Reduction) Data Analysis Tool (DAT) online
application (www.raceratwcs.com) RACER provides a framework for managing and
analyzing environmental monitoring data related to WCS. In addition to evaluation
temporal and spatial trends in data, RACER allow measurement data to be combined
with exposure parameters and dose coefficients to estimate dose. A report has been
developed within the RACER application to specifically estimate annual dose to a
hypothetical member of the public based on radionuclide measurements made in air
and soil, as well as results from deployed environmental dosimeters.

Page 9-16a 07-14-2016



http://www.raceratwcs.com/

WCS Consolidated Interim Storage Facility Safety Analysis Report Rev. 0

8433

Annual Dose Limits to an Individual

WCS has evaluated the radiological impacts attributable to its present operations,
those from the NEF, and radiation doses estimated for storing up to 40,000 MTUs of
SNF at the CISF. While WCS is requesting authorization to only store 5,000 MTUs
of SNF in its license application, it bounded the cumulative radiological impacts of
storing up to 40,000 MTUs of SNF consistent with its plan to expand the CISF in the
future. WCS estimated the cumulative radiation effective doses attributable to its
present operations, the NEF, and the CISF to any real person that could be present at
Sundance Services, Permian Basin Materials (Previously known as Wallach
Concrete), and the nearest neighbor Figure 9-5, WCS CISF Receptors and Source of
Radiation in the Region of Interest.. To assess the annual dose from the NEF, WCS
relied on information provided in Section 4.2.12.2, Operations, of the NEF
Environmental Report, Revision 4, published in April 2005 (ADAMS Accession No.
ML060680657). The maximum annual dose to any real individual who is located
beyond the controlled area attributable to operations at the NEF was estimated at
0.026 mSv (2.6 mrem). The bounding annual dose equivalent reporting by NEF
includes the direct radiation attributable to Uranium Byproduct Cylinder Pads
estimated to occur over the lifespan of the NEF facility. The results of the annual
radiation doses to any real person that could be present at Sundance Services, Permian
Basin Materials (Previously known as Wallach Concrete), and the nearest neighbor
location, respectively, are presented in Table. The RACER dose module was used to
calculate the WCS airborne pathway (particulates and 1291) and direct radiation dose
using available air and dosimeter data from 2015. The airborne pathway doses shown
in Table 9-7, Estimated Cumulative Annual Dose Equivalent for All Sources of
Radiation in the Region, represent the maximum net dose for the perimeter stations in
the northwest quadrant. The net dose potentially attributable to WCS operations is
estimated as the perimeter quadrant dose minus the background dose. The perimeter
quadrant dose is based on data collected at the perimeter stations in the quadrant, and
the background dose is based on data collected at the background sampling location
(Station #9). The airborne particulate and 1291 dose at the receptors would be less than
the perimeter stations dose due to atmospheric dispersion. As such, the annual dose
equivalent to the thyroid will be less than 0.75 mSv (75 mrem). Direct radiation doses
are calculated in a similar manner. Net direct radiation from WCS operations at the
perimeter for 2015 ranged from background in the northeast quadrant to 0.06 mSv/yr
(6.6 mrem/yr) in the southwest quadrant. Even though the dose from external radiation
at the perimeter is less than the 0.25 mSv/yr (25 mrem/yr) limit, no receptor is present
there. The doses were therefore reduced by attenuation to the applicable receptors as
discussed below using the CISF dose rate modeling.

Direct radiation doses from the CISF were calculated by NAC International (2015). A
graph of the dose rate as a function of distance from the center storage pads out to a
distance of 1000 m was provided. This curve was extrapolated to further distances

through log-transformed linear regression of the data. The regression equation was
given by (12 = 0.992)

D(x) = exp[-0.00999(x —260) +11.548]
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where x is the distance in meters from the center of the pad (x =260) and D(x) is the
dose rate as a function of distance (mSv/yr (mrem/yr)). The attenuation factor from x
=260 m to x = 1,900 m was 4.1x107 [i.e., D(1900 m)/D(260 m)]. Thus, using the
attenuation factor of 4.1x107 at 1.9 km results in a dose no greater than background at
this or greater distances.

The results from this analysis demonstrate that the cumulative impacts from operations
at these facilities located in the region where the CISF will be located are less than the
annual dose equivalent limit of 0.25 mSv (25 mrem) to the whole body, 0.75 mSv (75
mrem) to the thyroid, and 0.25 mSv (25 mrem) to any other critical organ, as specified
in 10 CFR 72.104.
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Table 9-7

Estimated Cumulative Annual Dose Equivalent for All Sources of Radiation in the Region

Receptor Source? Airborne Direct Annual Dose
Pathway mSv | Radiation Equivalent mSv
(mrem) mSv (mrem) | (mrem)
Sundance Services | WCS <6.3x1073 <1x107 <6.3x107 (<0.63)
Operations (<0.63)° (<1x107)°
CISF N/A 5.7x107° 5.7x107 (5.7x107)
(5.7x1073)¢
NEF 2.6x107° 0.026 (2.6) 0.026 (2.6)
(2.6x107%)
Permian Basin WCS <6.3x1073 <1x107 <6.3x107 (<0.63)
Materials (Formerly | Operations (<0.63)° (<1x107)°
Wallach Concrete)
CISF N/A 2.3x107° 2.3x10°
(2.3x10%)¢ (2.3x10%)
NEF 2.2x107° 0.021 (2.1) 0.021 (2.1)
(2.2x107)
Nearest Receptor WCS <6.3x1073 <1x107 <6.3x107 (<0.63)
Operations (<0.63)° (<1x107)°
CISF N/A <1x10°® <1x10° (<1x10™)
(<1x10%)¢
NEF 1.3x10° <1x10°¢ <1.3x107 (<1.3x107)
(1.3x107%) (<1x10™)
NEF WCS <6.3x1073 <1x107 <6.3x107 (<0.63)
Operations | (<0.63)° (<1x107%)°
CISF N/A <1x10° <1x10° (<1x10™)
(<1x10™%)4
NEF 1.7x10 <0.2 <0.2
(1.7x10%) (<20) (<20)
Lea Co Landfill WCS <6.3x1073 <1x107 <6.3x107 (<0.63)
Operations | (<0.63)° (<1x107)°
CISF N/A <1x10°¢ <1x10° (<1x10™)
(<1x10™%)4
NEF <1.7x10™ <0.2 <0.2
(<1.7x1072) (<20) (<20)

®Uranium fuel cycle facilities in the region
®Based on net dose for perimeter stations in northwest quadrant
°Based on attenuation of gamma dose rate as a function of distance for the CISF, see footnote d

d Based on extrapolation of the attenuation in gamma dose rate as a function of distance provided in
NAC International (2015)
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-12.5:

Describe how compliance with 10 CFR 20.1301 limits will be ensured and doses will be
maintained ALARA for personnel/individuals on site that are not radiation workers.

It is not clear that the SAR addresses radiation protection for individuals and personnel that are
or may be on site but are not radiation workers. The 10 CFR Part 20 dose limits for members of
the public apply to these individuals even on site. Such individuals include security and
administrative staff that are not trained radiation workers and individuals such as railroad
personnel delivering or picking up spent fuel and GTCC waste transport packages.

This information is needed to determine compliance with 10 CFR 20.1101 and 10 CFR 20.1301.

WCS Response to RSI 12.5:

WCS has provided the requested information in Chapter 9, Section 9.1.1 of the WCS SAR.

WCS SAR Impact:

Added to WCS SAR Chapter 9, Section 9.1.1 on page 9-2.

9.1.1 Policy Considerations

The WCS CISF is designed and operated to provide radiation protection for workers in
conformance with applicable regulatory criteria so that occupational radiation exposures are
maintained ALARA.

Operation of the WCS CISF is in accordance with an ALARA policy that includes, as a
minimum, the following criteria.

e Maintain radiological releases and exposures to personnel below the applicable
limits of 10 CFR Part 20.

o Ensure that all exposures are kept ALARA, with technological, economic and

social factors taken into consideration.

Integrate appropriate radiation protection controls into all work activities.

Ensure that all personnel understand and follow ALARA procedures.

Restrict access to radiological controlled areas.radiation-areas-

Track individual and collective doses to identify trends and causes.

Conduct periodic training and exercises for management, radiation workers and

other site personnel in radiation protection principles and procedures, individual

and group protective measures, site procedures and emergency response.

e [Integrate ALARA considerations into the WCS CISF design and procedure
change activities.



CISF personnel including administration and security staff and railroad personnel involved in
the delivery to and shipment from the CISF of transport packages will be trained in accordance
with 10 CFR Part 19. These workers are considered “Radiation Workers” and the occupational
radiation dose limits specified in 10 CFR Part 20 Subpart C. Individuals (visitors) that are not
trained in accordance with 10 CFR Part 19 are considered members of the public and the
dose limits specified 10 CFR Part 20.1301 apply.

WCS minimizes radiation dose to non-radiation workers by the follow means:

e WCS will control the number of non-radiation workers admitted to both the Owner
Controlled Area (OCA) and to the CISF.

o Commercial and industrial deliveries to WCS will be required to be accepted outside the
OCA, for further transfer on site by radiation workers.

e Authorized visitors and other members of the public will be under escort while on the
OCA and the CISF.

o Visitors will receive orientation training on minimizing radiation exposure and emergency
procedures.
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9.1.1

a1 Ensuring That Occupational Radiation Exposures Are ALARA

Policy Considerations

The WCS CISF is designed and operated to provide radiation protection for workers in
conformance with applicable regulatory criteria so that occupational radiation
exposures are maintained ALARA.

Operation of the WCS CISF is in accordance with an ALARA policy that includes, as
a minimum, the following criteria.

e Maintain radiological releases and exposures to personnel below the applicable
limits of 10 CFR Part 20.

e Ensure that all exposures are kept ALARA, with technological, economic and
social factors taken into consideration.

e Integrate appropriate radiation protection controls into all work activities.
e  Ensure that all personnel understand and follow ALARA procedures.

e Restrict access to radiologically controlled areas.

e Track individual and collective doses to identify trends and causes.

e Conduct periodic training and exercises for management, radiation workers and
other site personnel in radiation protection principles and procedures, individual
and group protective measures, site procedures and emergency response.

e Integrate ALARA considerations into the WCS CISF design and procedure
change activities.

CISF personnel including administration, security staff and railroad personnel
involved in the delivery to and shipment from the CISF of transport packages will be
trained in accordance with 10 CFR Part 19. These workers are considered “Radiation
Workers” and the occupational radiation dose limits specified in 10 CFR Part 20
Subpart C apply. Individuals (visitors) not trained in accordance with 10 CFR Part 19
are considered members of the public and the dose limits specified in 10 CFR 20.1301

apply.
WCS minimizes radiation dose to non-radiation workers by the following means:

e  WCS will control the number of non-radiation workers admitted to both the
Owner Controlled Area (OCS) and to the CISF.

e  Commercial and industrial deliveries to WCS will be required to be accepted
outside the OCA, for further transfer on site by radiation workers.

e  Authorized visitors and other members of the public will be under escort while in
the OCA and the CISF.

e  Visitors will receive orientation training on minimizing radiation exposure and
emergency procedures.
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-12.6

Provide an evaluation of the doses for unloading a canister from a storage
system at the WCS CISF, loading it into a transportation package, and preparing
the package for shipment.

A review of Chapter D.9 of the SAR indicates that the dose evaluations for the
described operations are missing for the spent fuel and GTCC waste storage
containers intended to be used at the proposed CISF.

This information is needed to determine compliance with 10 CFR 72.24(e) and
10 CFR 72.126.

WCS Response to RSI 12.6:

WCS has provided the requested information in Appendices A — D of the WCS SAR.

The dose evaluation for loading operations for receipt and transfer of a 61 BTH Type 1 DSC to
HSM Model 102 using the MP197HB cask is provided in CISF SAR Section D.9.2.2. The total
collective dose for unloading a 61BTH Type 1 DSC from an HSM Model 102 and preparing it for
transport off-site is bounded by the loading operations. Operations for removing the 61BTH
Type 1 DSC from the HSM Model 102 and off-site shipment are identical to loading operations,
except in reverse order. The collective dose for unloading is bounded because during storage
at the WCS CISF the source terms will have decayed reducing surface dose rates. Chapter D.9
of the CISF SAR will be revised to explain this.

Conforming changes will be made to in sections Chapters A.9, B.9, and C.9.

WCS SAR Impact:

Appendices A — D, Sections A.9.2.2, B.9.2.2, C.9.2.2 and D.9.2.2 of the CISF WCS SAR, mark-
ups are provided below:

Added to Appendix A Section A.9.2.2, Page C.9-4:

The total collective dose for unloading a FO-, FC-, or FF-DSC or reactor related GTCC wastes
canister from an HSM Model 80 and preparing it for transport off-site is bounded by the loading
operations (1057 person-mrem). Operations for removing these canisters from the HSM Model
80 and off-site shipment are identical to loading operations, except in reverse order. The
collective dose for unloading is bounded because during storage at the WCS CISF the source
terms will have decayed reducing surface dose rates. The total collective dose is the sum of the
receipt, transfer, retrieval, and shipment is 2114 person-mrem.




Added to Appendix B Section B.9.2.2, Page B.9-4:

The total collective dose for unloading a 24PT1 DSC or reactor related GTCC waste canister
from an AHSM and preparing it for transport off-site is bounded by the loading operations (1097
person-mrem). Operations for removing the canister from the AHSM and off-site shipment are
identical to loading operations, except in reverse order. The collective dose for unloading is
bounded because during storage at the WCS CISF the source terms will have decayed
reducing surface dose rates. The total collective dose is the sum of the receipt, transfer,
retrieval, and shipment is 2194 person-mrem.

Added to Appendix C Section C.9.2.2, Page C.9-4:

The total collective dose for unloading a 61BT DSC from an HSM Model 102 and preparing it for
transport off-site is bounded by the loading operations (1016 person-mrem). Operations for
removing the 61BT DSC from the HSM Model 102 and off-site shipment are identical to loading
operations, except in reverse order. The collective dose for unloading is bounded because
during storage at the WCS CISF the source terms will have decayed reducing surface dose
rates. The total collective dose is the sum of the receipt, transfer, retrieval, and shipment is 2032
person-mrem.

Added to Appendix D Section D.9.2.2, Page D.9-4:

The total collective dose for unloading a 61BTH Type 1 DSC from an HSM Model 102 and
preparing it for transport off-site is bounded by the loading operations (1016 person-mrem).
Operations for removing the 61BTH Type 1 DSC from the HSM Model 102 and off-site shipment
are identical to loading operations, except in reverse order. The collective dose for unloading is
bounded because during storage at the WCS CISF the source terms will have decayed

reducing surface dose rates. The total collective dose is the sum of the receipt, transfer,
retrieval, and shipment is 2032 person-mrem.
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The total collective dose for an operation is the sum of the receipt and transfer
collective doses. The total collective dose for receipt and transfer of FO-, FC-, or FF-
DSC or GTCC waste canister to an HSM Model 80 using the MP187 cask: 1057
person-mrem.

The total collective dose for unloading, an FO-, FC-, or FF-DSC or reactor related
GTCC waste canister from an HSM Model 80 and preparing it for transport oftf-site is
bounded by the loading operations (1057 person-mrem). Operations for removing
these canisters from the HSM Model 80 and off-site shipment are identical to loading
operations, except in reverse order. The collective dose for unloading is bounded
because during storage at the WCS CISF the source terms will have decayed reducing
surface dose rates. The total collective dose is the sum of the receipt, transfer,
retrieval, and shipment is 2114 person-mrem.
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e For transfer of the 24PT1 DSC inside the MP187 cask, bounding dose rates for
transfer of the 24PT1 DSC inside the OS197 transfer cask are utilized. This

approach is conservative because the OS197 transfer cask contains less shielding
than the MP187 cask.

The configurations used in the dose rate analysis are summarized in Table B.9-1.
Results for the various loading scenarios are provided in Table B.9-2 and Table B.9-3.
Separate tables are developed for receipt and transfer operations. These tables provide
the process steps, number of workers, occupancy time, distance, dose rate, and
collective dose for all operations.

The total collective dose for an operation is the sum of the receipt and transfer
collective doses. The total collective dose for receipt and transfer of NUHOMS®-

24PT1 DSC or GTCC waste canister to an AHSM using the MP187 cask: 1097
person-mrem.

The total collective dose for unloading a 24PT1 DSC or reactor related GTCC waste
canister from an AHSM and preparing it for transport off-site is bounded by the
loading operations (1097 person-mrem). Operations for removing the canister from the
AHSM and off-site shipment are identical to loading operations, except in reverse
order. The collective dose for unloading is bounded because during storage at the
WCS CISF the source terms will have decayed reducing surface dose rates. The total
collective dose is the sum of the receipt, transfer, retrieval, and shipment is 2194
person —mrem.
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e For receipt of the 61BT DSC inside the MP197HB cask, bounding dose rates for
receipt of the 69BTH DSC inside the MP197HB cask are utilized. This approach

is conservative because the 69BTH DSC contains a larger source than the 61BT
DSC.

e For transfer of the 61BT DSC inside the MP197HB cask, bounding dose rates for
transfer of the 69BTH DSC inside the OS200 transfer cask are utilized. This
approach is conservative because the OS200 transfer cask contains less shielding
than the MP197HB cask, and the 69BTH DSC contains a larger source than the
61BT DSC.

The configurations used in the dose rate analysis are summarized in Table C.9-1.
Results for the various loading scenarios are provided in Table C.9-2 and Table C.9-3.
Separate tables are developed for receipt and transfer operations. These tables provide
the process steps, number of workers, occupancy time, distance, dose rate, and
collective dose for all operations.

The total collective dose for an operation is the sum of the receipt and transfer
collective doses. The total collective dose for receipt and transfer of NUHOMS®-
61BT DSC or GTCC waste canister to an HSM Model 102 using the MP197HB cask:

1016 person-mrem.

The total collective dose for unloading a 61BT DSC from an HSM Model 102 and
preparing it for transport off-site is bounded by the loading operations (1016 person-
mrem).Operations for removing the 61BT DSC from the HSM Model 102 and off-site
shipment are identical to loading operations, except in reverse order. The collective
dose for unloading is bounded because during storage at the WCS CISF the source
terms will have decayed reducing surface dose rates. The total collective dose is the
sum of the receipt, transfer, retrieval, and shipment is 2032 person-mrem.
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e  For transfer of the 61BTH Type 1 DSC inside the MP197HB cask, bounding dose
rates for transfer of the 69BTH DSC inside the OS200 transfer cask are utilized.
This approach is conservative because the OS200 transfer cask contains less
shielding than the MP197HB cask, and the 69BTH DSC contains a larger source
than the 61BTH Type 1 DSC.

The configurations used in the dose rate analysis are summarized in Table D.9-1.
Results for the various loading scenarios are provided in Table D.9-2 and Table D.9-3.
Separate tables are developed for receipt and transfer operations. These tables provide
the process steps, number of workers, occupancy time, distance, dose rate, and
collective dose for all operations.

The total collective dose for an operation is the sum of the receipt and transfer
collective doses. The total collective dose for receipt and transfer of 61BTH Type 1
DSC to an HSM Model 102 using the MP197HB cask: 1016 person-mrem.

The total collective dose for unloading a 61BTH Type 1 DSC from an HSM Model
102 and preparing it for transport off-site is bounded by the loading operations (1016
person-mrem). Operations for removing the 61BTH Type 1 DSC from the HSM
Model 102 and off-site shipment are identical to loading operations, except in reverse
order. The collective dose for unloading is bounded because during storage at the
WCS CISF the source terms will have decayed reducing surface dose rates. The total
collective dose is the sum of receipt, transfer, retrieval, and shipment is 2032 person-
mrem.
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI NP-18.1:

In Section 1.1 of the ER, WCS states that it “is requesting authorization to store
up to 5,000 MTU in Phase 1, but has analyzed the environmental impacts of
storing up to 40,000 MTU at the CISF.” WCS further states that “[t]he CISF
would be constructed in eight phases over 20 years” (ER section 2.22), “with one
phase being completed approximately every 2.5 years.” (ER section 4.1). Each
phase would be “sized to hold approximately 5,000 MTU for a total facility
capacity of 40,000 MTU when all eight phases are complete” (ER section 2.22.2).

These statements imply that environmental impacts from construction and
operation of the phases could be occurring at the same time over the course of
the proposed 20-year construction period for the CISF. Additionally, Figure 2.26
of the ER shows the proposed layout of the 8 phases and how completed phases
would be in close proximity to phases under construction.

It is not clear from the impact analysis in the ER whether WCS has addressed
the integrated effects of construction and operation on the affected environment
of all the eight phases or how the construction activities of future phases might
impact the operation of the pads in operation.

WCS’s environmental analysis should address the integrated impacts to all
resource areas of the affected environment from construction and operation of
the eight phases over the anticipated CISF construction period (e.g., 20 years).

This information is needed to determine compliance with 10 CFR 51.45(b)(1)

WCS Response to RSI 18.1:

WCS has provided the requested information in the WCS ER added section below.

WCS Environmental Report Impact:

Add section to ER page 4-62

4.14 Integrated Environmental Impacts

WCS plans to license and construct the CISF in eight separate phases. Capacity for storage of
approximately 5,000 MTUs of SNF and associated reactor related GTCC waste is planned in
each of the eight phases. After the eighth phase is completed, approximately 40,000 MTUs of
SNF and associated reactor related GTCC waste may be stored at the CISF. WCS analyzed the
cumulative impacts for storing 40,000 MTUs of SNF and associated reactor related GTCC
waste.




The cumulative environmental impacts for constructing and operating the CISF for all eight
phases were analyzed in Chapter 4 of the Environmental Report. During Phase 1 of the project,
the impacts from constructing the Security and Administration Building, Cask Handling Building,
rail side track, and storage pads were analyzed. The environmental impacts associated with
constructing Phase 1 of the CISF are bounding because the seven subsequent phases do not
require construction of the Security and Administration Building, Cask Handling Building, and
rail side track. The impacts of the seven subsequent phases would only include constructing the
storage pads.

The Environmental Report addresses cumulative impacts to physical, biological, economic, and
social parameters. In addition, the ER identifies resource uses, monitoring, potential mitigation
measures, unavoidable adverse environmental impacts, the interaction between short-term
uses of the environment and long-term productivity, and irreversible and irretrievable
commitments of resources. Integrated impacts are presented in Table 4-14-1 for areas in which
there are anticipated changes related to other activities that may arise from single or multiple
actions and may result in additive or interactive effects (e.g., WCS low-level radioactive waste
disposal license, NEF facility).

For transportation, the analysis in Section 4.2 includes cumulative impacts from other nearby
operations. There would be small integrated adverse impacts to ecological resources as the
impacts from the proposed CISF would be restricted to the site, and the proposed CISF takes
up a small percentage of the habitat surrounding the site, thereby not significantly altering the
integrated impacts already existing from other local and regional activities. There would be small
integrated noise impacts because noise from activities at the proposed CISF would not impact
any sensitive offsite receptors. There would be no integrated adverse impacts to cultural or
historic resources. For visual/scenic resources, the analysis in Section 4.9 includes cumulative
impacts from other nearby operations. Public and occupation health cumulative impacts are
discussed in Section 4.12 and waste management cumulative impacts are discussed in Section
4.13. The non-radiological integrated and environmental impacts are provided in Table 4.14-1.

WCS analyzed the incremental and cumulative radiological impacts associated with storing
5,000 MTUs of SNF during Phase 1. A separate analysis was also conducted to evaluate the
cumulative radiological impacts associated with storing up to 40,000 MTUs. The results of the
analysis are presented in Chapter 9, Section 9.4.1.2 and Tables 9-2, 9-4 and 9-5 of the WCS
SAR. (NAC, 2015)

During construction of Phase 2, workers may be exposed to direct radiation from the SNF
located on the Phase 1 storage pad. An analysis was performed to estimate the dose rate
associated with storing 5,000 MTUs of SNF along the perimeter of Phase 1 Protected Area on
workers constructing the next phase.

The ISFSI includes NAC vertical concrete casks (VCCs) that would provide some shielding from
the HSMs to dose points where the VCCs are between the HSM array and the dose point. No
credit is taken for VCCs. The neutron and gamma source terms are based on the maximum
source term allowed under the Certificate of Compliance or specific license for the HSMs do not
account for decay during storage at the originating site.




The analysis demonstrates that the dose rate approximately 600 ft from the center of Phase 1
was approximately 0.011 mSv/hr (1.1 mrem/hr). Thus, dose rates from the construction of
Phase 2 after completion of Phase 1 would not be expected to exceed the dose rate limits of
0.02 mSv/hr (2 mrem/hr) for members of the general public at the perimeter of the Protected
Area.

The anticipated dose rates during construction of Phases 3 through 8 are similar or less than
those predicted to occur during construction of Phase 2, because the additional shielding
provided by the loaded storage canisters and due to the increased distances from the loaded
storage canisters and the storage pads under construction.

The results indicated that the maximum dose rates at the perimeter of the security zone in
proximity of where the storage pads will be constructed during Phase 2 through Phase 8 are
less than 0.02 mSv/hr (2 mrem/hr) as depicted in WCS SAR Chapter 9 Figures 9-1, 9-2 and 9-3.
Accordingly, the analysis that was performed demonstrates that the interaction of workers that
would be involved during the construction of Phase 2 through Phase 8 would not be exposed to
direct radiation from SNF in storage at Phase 1 exceeding the 0.02 mSv/hr (2 mrem/hr) and 0.5
mSv/y (560 mrem/y) limit for members of the public, as specified in 10 CFR 20.1302(b)(2)(ii).The
estimated dose rates around the perimeter of Phase are presented in Table 4.2-1.




Table 4.14-1 Integrated Impacts

Construction Operation Integrated
Transportation SMALL SMALL SMALL
Soils MODERATE SMALL MODERATE
Seismic NONE NONE NONE
Water Resources : Surface NONE NONE NONE
Water Resources : Ground SMALL SMALL SMALL
Ecological Resources : SMALL SMALL SMALL
Vegetation
Ecological Resources : Wildlife SMALL SMALL SMALL
Ecological Resources : Aquatic NONE NONE NONE
Noise SMALL SMALL SMALL
Air Quality MODERATE SMALL MODERATE
Historic and Cultural Resources | SMALL SMALL SMALL
Visual and Scenic Resources MODERATE MODERATE MODERATE
Socioeconomics SMALL SMALL SMALL
Environmental Justice SMALL SMALL SMALL
Public and Occupational Health | SMALL SMALL SMALL
Waste Management SMALL SMALL SMALL




WASTE CONTROL SPECIALISTS LLC CHAPTER 4
ENVIRONMENTAL REPORT

4.13.4 Non-Radioactive Solid Waste

Non-radiological solid waste primarily resulting from the onsite fabrication of SNF Storage
Systems is expected to be generated at the CISF. Approximately 3,200 SNF Storage Systems
would be used at the CISF over 20 years. However, some the SNF Storage Systems would not
be fabricated onsite, only assembled. Additional small volumes of non-radiological solid waste

are expected to be generated during routine, normal operations and decommissioning.

All solid waste generated at the CISF during operations and decommissioning would be disposed

of in a Municipal solid waste landfill.

4.13.5 Hazardous and Mixed Waste
Hazardous or mixed wastes are not expected to be generated during operations at the CISF.

4.13.6 Waste Management Cumulative Impacts

Small quantities of waste are anticipated and would be controlled, stored and disposed of in

compliance with 10 CFR Part 20. The cumulative impacts are expected to be small.
4.14 Integrated Environmental Impacts

WCS plans to license and construct the CISF in eight separate phases. Capacity for storage
of approximately 5,000 MTUs of SNF and associated reactor related GTCC waste is planned
in each of the eight phases. After the eighth phase is completed, approximately 40,000 MTUs
of SNF and associated reactor related GTCC waste may be stored at the CISF. WCS
analyzed the cumulative impacts for storing 40,000 MTUs of SNF and associated reactor
related GTCC waste.

The cumulative environmental impacts for constructing and operating the CISF for all eight
phases were analyzed in Chapter 4 of the Environmental Report. During Phase 1 of the
project, the impacts from constructing the Security and Administration Building, Cask
Handling Building, rail side track, and storage pads were analyzed. The environmental
impacts associated with constructing Phase 1 of the CISF are bounding because the seven
subsequent phases do not require construction of the Security and Administration Building,
Cask Handling Building, and rail side track. The impacts of the seven subsequent phases

would only include constructing the storage pads.
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The Environmental Report addresses cumulative impacts to physical, biological, economic,
and social parameters. In addition, the ER identifies resource uses, monitoring, potential
mitigation measures, unavoidable adverse environmental impacts, the interaction between
short-term uses of the environment and long-term productivity, and irreversible and
irretrievable commitments of resources. Integrated impacts are presented in Table 4-14-1
for areas in which there are anticipated changes related to other activities that may arise from
single or multiple actions and may result in additive or interactive effects (e.g., WCS low-level

radioactive waste disposal license, NEF facility).

For transportation, the analysis in Section 4.2 includes cumulative impacts from other nearby
operations. There would be small integrated adverse impacts to ecological resources as the
impacts from the proposed CISF would be restricted to the site, and the proposed CISF takes
up a small percentage of the habitat surrounding the site, thereby not significantly altering
the integrated impacts already existing from other local and regional activities. There would
be small integrated noise impacts because noise from activities at the proposed CISF would
not impact any sensitive offsite receptors. There would be no integrated adverse impacts to
cultural or historic resources. For visual/scenic resources, the analysis in Section 4.9
includes cumulative impacts from other nearby operations. Public and occupation health
cumulative impacts are discussed in Section 4.12 and waste management cumulative
impacts are discussed in Section 4.13. The non-radiological integrated and environmental

impacts are provided in Table 4.14-1.

WCS analyzed the incremental and cumulative radiological impacts associated with storing
5,000 MTUs of SNF during Phase 1. A separate analysis was also conducted to evaluate the
cumulative radiological impacts associated with storing up to 40,000 MTUs. The results of
the analysis are presented in Chapter 9, Section 9.4.1.2 and Tables 9-2, 9-4 and 9-5 of the
WCS SAR. (NAC, 2015)

During construction of Phase 2, workers may be exposed to direct radiation from the SNF
located on the Phase 1 storage pad. An analysis was performed to estimate the dose rate
associated with storing 5,000 MTUs of SNF along the perimeter of Phase 1 Protected Area

on workers constructing the next phase.

The ISFSI includes NAC vertical concrete casks (VCCs) that would provide some shielding
from the HSMs to dose points where the VCCs are between the HSM array and the dose
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point. No credit is taken for VCCs. The neutron and gamma source terms are based on the
maximum source term allowed under the Certificate of Compliance or specific license for the

HSMs do not account for decay during storage at the originating site.

The analysis demonstrates that the dose rate approximately 600 ft from the center of Phase
1 was approximately 0.011 mSv/hr (1.1 mrem/hr). Thus, dose rates from the construction of
Phase 2 after completion of Phase 1 would not be expected to exceed the dose rate limits of
0.02 mSv/hr (2 mrem/hr) for members of the general public at the perimeter of the Protected

Area.

The anticipated dose rates during construction of Phases 3 through 8 are similar or less than
those predicted to occur during construction of Phase 2, because the additional shielding
provided by the loaded storage canisters and due to the increased distances from the loaded

storage canisters and the storage pads under construction.

The results indicated that the maximum dose rates at the perimeter of the security zone in
proximity of where the storage pads will be constructed during Phase 2 through Phase 8 are
less than 0.02 mSv/hr (2 mrem/hr) as depicted in WCS SAR Chapter 9 Figures 9-1, 9-2 and
9-3. Accordingly, the analysis that was performed demonstrates that the interaction of
workers that would be involved during the construction of Phase 2 through Phase 8 would
not be exposed to direct radiation from SNF in storage at Phase 1 exceeding the 0.02 mSv/hr
(2 mrem/hr) and 0.5 mSv/y (50 mrem/y) limit for members of the public, as specified in 10
CFR 20.1302(b)(2)(ii).The estimated dose rates around the perimeter of Phase are
presented in Table 4.2-1.
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Table 4.14-1 Integrated Impacts

CHAPTER

Construction Operation Integrated

Transportation SMALL SMALL SMALL
Soils MODERATE SMALL MODERATE
Seismic NONE NONE NONE
Water Resources : Surface | NONE NONE NONE
Water Resources : Ground | SMALL SMALL SMALL
Ecological Resources SMALL SMALL SMALL
Vegetation
Ecological Resources SMALL SMALL SMALL
Wildlife
Ecological Resources NONE NONE NONE
Aquatic
Noise SMALL SMALL SMALL
Air Quality MODERATE SMALL MODERATE
Historic and Cultural | SMALL SMALL SMALL
Resources
Visual and Scenic | MODERATE MODERATE | MODERATE
Resources
Socioeconomics SMALL SMALL SMALL
Environmental Justice SMALL SMALL SMALL
Public and Occupational | SMALL SMALL SMALL
Health
Waste Management SMALL SMALL SMALL
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NON-PROPRIETARY REQUEST FOR SUPPLEMENTAL INFORMATION AND
OBSERVATIONS

RSI 18.2

WCS discusses transportation in Sections 3.2 and 4.2 of the ER. In Section 3.2,
WCS identifies (1) the connected environmental impacts of transporting the SNF
from the shutdown decommissioned reactors; (2) the roads around the WCS
CISF and rail lines to be used for SNF transportation near the WCS CISF; and
(3) the proposed rail spur to the WCS CISF. In Section 4.2, WCS evaluates the
transportation impacts from construction and operation, to scenic views, air
quality, water quality, and noise, the radiological and non-radiological impacts of
transporting SNF, and more. In neither section does WCS identify the existing
levels of transportation on the local roads or rails to which the proposed action
would affect, nor the existing levels of transportation associated with ongoing
activities at the WCS CISF that are related to waste disposal and storage.

This information is needed to allow NRC staff compliance with 10 CFR 51.70(b).

WCS Response to RSI 18.2:

The requested information has been incorporated into the Environmental Report in Section
4.2.2. WCS evaluated the existing levels of transportation on roadways and the rail line in the
vicinity of WCS and the cumulative impact with construction of the proposed CISF and future
operation of the CISF. The employee numbers have been updated.

WCS Environmental Report Impact:

WCS has provided the requested information by updating the Environmental Report, Section
4.2.2, corrections are below.

4.2.2 Operational Impacts

Texas State Highway 176 provides direct access to the proposed CISF for personnel and for
transporting materials and construction supplies to the CISF. Since this highway serves as a
main east-west trucking thoroughfare for local industry, it is anticipated that SH 176 would be
able to handle the small, incremental increase in capacity due to heavy-duty traffic increases.
The existing dedicated turning lanes would help alleviate congestion that might otherwise occur
from increased truck traffic.




The workforce at the CISF would be approximately 45 to 60 people, distributed among three
shifts per day. Thus, the maximum potential increase to traffic due to the CISF workforce is 60
round trips per day. This is a highly conservative estimate since all workers do not work on any
given day. Shift changes for CISF site personnel are estimated to average 15-20 vehicles per
shift change. The range of vehicles per shift change is based on 3 shifts per day, 7 days per
week. This yields a total of 21 shift changes per week.

At the current WCS facility (not including the proposed WCS CISF), the entire operational staff
is approximately 185 employees who primarily work only day shifts Monday to Friday, with the
exception of security personnel on nights and weekends. Thus, the average site population on a
given weekday shift would be 185 personnel and 185 round trips per day. About half of the
vehicles would likely travel west from the site onto New Mexico Highway 234, towards the city of
Eunice, New Mexico; others would likely turn north onto New Mexico Highway 18 towards -the
city of Hobbs, New Mexico. Others would travel east on Texas State Highway 176 toward
Andrews, TX. Car-pooling would be encouraged to minimize the impact to traffic due to
operational workers.

The current traffic at WCS due to operational deliveries and waste removal is an average of
1800 shipments per year or approximately 35 shipments per week or five round trips per day.
These deliveries and/or waste removal are non-radiological. It is anticipated that once the CISF
is operational, estimated shipments and waste delivery would not increase since operational
and waste needs would tie into existing needs at the current WCS facility. The number of waste
deliveries for disposal in 2015 was 530, which is an average of two shipments per day for a
Monday to Friday work week. Once the CISF is operational, this number should not be
impacted by the CISF since deliveries to the CISF are expected to be made via rail. This makes
the total deliveries to the current WCS facility six roundtrips per day.

The total anticipated roundtrips per day to WCS following the completion of CISF construction
for employees and non-hazardous deliveries and waste removal is approximately 247 based on
the 2015 records for WCS current operation and proposed needs for the CISF.

The maximum number of construction workers is 50 during the peak of the 30-month
construction period. Thus the maximum potential increase to traffic due to construction workers
is 406-50 round trips per day. The maximum potential increase to traffic due to construction and
deliveries is 100 round trips per day over the site preparation and major building construction
period. This value is based on the estimated number of material deliveries and construction
waste shipments during the 30-month period of each of the eight phases of site preparation and
major construction per phase of the project. Work shifts would be implemented and car-pooling




would be encouraged to minimize the impact to traffic due to construction workers in the site
vicinity.

The primary route into WCS is Texas State Highway 176, which serves as a major east-west
route connecting to New Mexico State Road 176 to the west and the city of Andrews, Texas, to
the east. U.S. Route 385 and Ranch Road 181 are the main north-south routes in Andrews
County. Both of these routes connect to Texas State Highway 176 east of WCS. The average
daily traffic volume on the segment of Texas State Highway 176 west of the site to the state line
was 2,700 vehicles per day in 2007 (TXDOT 2009). In 2004, the segment of New Mexico State
Road 176 from the state line west toward New Mexico State Road 209 and the outskirts of
Eunice had an average daily traffic volume of 2,250 vehicles per day (NMDOT 2009). The
average daily traffic on Texas State Highway 176 was 3,000 vehicles per day to the east of the
site approaching Ranch Road 181, and 2,700 vehicles per day from Ranch Road 181
approaching the city of Andrews, where it intersects U.S. Route 385. The average daily traffic
volume on Ranch Road 181 was 650 vehicles per day north of Texas State Highway 176 and
1,150 south of 176 (TXDOT 2009). No significant new traffic burdens (e.g. schools, hospitals,
major industrial facilities) have been added since these surveys.

A rail line services WCS from the west that connects to the Texas—New Mexico Railroad
approximately 10 kilometers (6 miles) west of the site near Eunice, New Mexico. This line
connects to the Union Pacific line in Monahan’s, Texas (WCS 2007b:10). For the rail line that
services WCS from the west, WCS recorded 160 shipments between 1/1/15 and 7/1/2016 for an
average of 0.42shipments per day or 2.1 shipments per five day work week. The rail shipments
received at WCS were radioactive waste and mixed waste. The rail transportation impacts
from the CISF are discussed in section 3.2 of this ER.

The closest commercial airport to WCS is the Lea County Regional Airport located in the city of
Hobbs, New Mexico. This airport is operated by Lea County along with two general aviation
facilities located adjacent to the cities of Jal and Lovington. There are two other general aviation
airports in the region: the Andrews County Airport, owned and operated by Andrews County,
and Gaines County Airport, owned and operated by Gaines County. The airport formerly
operating in Eunice was closed in 2007 (NMDOT 2009). The construction and operation of the
CISF will have no impact on the proximal airports due to most people visiting WCS use the
Midland International Air and Space Port.

Based on the average daily traffic on nearby roadways-average, the temporary increase in
vehicle flow associated with onsite operations would occur for periods of short duration during
shift changes with little effect on anticipated transportation impacts to the surrounding area.
Integrated transportation impacts are small.

Add References to Chapter 9 of the ER:

NMDOT (New Mexico Department of Transportation), 2009, New Mexico Traffic Flow Maps of
Urban Areas (2004) AADT, accessed through
http://nmshtd.state.nm.us/photo_gal1eries/TrafficFlowMaps/

2004%20Traffic%20F 1ow%20Maps/County/Traff2004County LEA.pdf.




TXDOT (Texas Department of Transportation), 2009, TXDOT Statewide Planning Map, 2007
Average Annual Daily Traffic Counts, accessed through
http://www.txdot.gov/apps/statewide_mapping/ StatewidePlanningMap.html, July 21.

WCS (Waste Control Specialists, LLC), 2207b, Socioeconomic Impacts of the Waste Control
Specialists Proposed Low-Level Radioactive Waste Disposal Facility, Andrews County, Texas,
Dallas, Texas, March 16.
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4.2.1.2 Noise

The temporary increase in noise along Texas State Highway 176 due to construction vehicles,
earthmoving equipment, and other construction machinery is not expected to impact nearby

receptors substantially since existing truck traffic currently uses this roadway.

The CISF would be designed and constructed in manner that would minimize the quantity of
radioactive wastes and contaminated equipment, and facilitate the removal of radioactive wastes
and contaminated materials at the time the CISF is permanently decommissioned pursuant to 10
CFR 72.130, “Criteria for decommissioning”. At the time of license termination, the site would be
released for unrestricted use in accordance with 10 CFR 20, Subpart E. The impact from noise at
the time of decommissioning is expected to be less than during construction therefore, the impact

from noise is expected to be small.
4.2.2 Operational Impacts

Texas State Highway 176 provides direct access to the proposed CISF for personnel and for
transporting materials and construction supplies to the CISF. Since this highway serves as a main
east-west trucking thoroughfare for local industry, it is anticipated that SH 176 would be able to
handle the small, incremental increase in capacity due to heavy-duty traffic increases. The
existing dedicated turning lanes would help alleviate congestion that might otherwise occur from

increased truck traffic.

The workforce at the CISF would be approximately 45 to 60 people, distributed among three shifts
per day. Thus, the maximum potential increase to traffic due to the CISF workforce is 60 round
trips per day. This is a highly conservative estimate since all workers do not work on any given
day. Shift changes for CISF site personnel are estimated to average 15-20 vehicles per shift
change. The range of vehicles per shift change is based on 3 shifts per day, 7 days per week.

This yields a total of 21 shift changes per week.

At the current WCS facility (not including the proposed WCS CISF), the entire operational staff is
approximately 185 employees who primarily work only day shifts Monday to Friday, with the
exception of security personnel on nights and weekends. Thus, the average site population on a
given weekday shift would be 185 personnel and 185 round trips per day. About half of the
vehicles would likely travel west from the site onto New Mexico Highway 234, towards the city of

Eunice, New Mexico; others would likely turn north onto New Mexico Highway 18 towards the city

Page 4-6a 07-15-2016 Revision 0




WASTE CONTROL SPECIALISTS LLC CHAPTER 4
ENVIRONMENTAL REPORT

of Hobbs, New Mexico. Others would travel east on Texas State Highway 176 toward Andrews,

TX. Car-pooling would be encouraged to minimize the impact to traffic due to operational workers.

The current traffic at WCS due to operational deliveries and waste removal is an average of 1800
shipments per year or approximately 35 shipments per week or five round trips per day. These
deliveries and/or waste removal are non-radiological. It is anticipated that once the CISF is
operational, estimated shipments and waste delivery would not increase since operational and
waste needs would tie into existing needs at the current WCS facility. The number of waste
deliveries for disposal in 2015 was 530, which is an average of two shipments per day for a
Monday to Friday work week. Once the CISF is operational, this number should not be impacted
by the CISF since deliveries to the CISF are expected to be made via rail. This makes the total

deliveries to the current WCS facility six roundtrips per day.

The total anticipated roundtrips per day to WCS following the completion of CISF construction for
employees and non-hazardous deliveries and waste removal is approximately 247 based on the

2015 records for WCS current operation and proposed needs for the CISF.

The maximum number of construction workers is 50 during the peak of the 30-month construction
period. Thus the maximum potential increase to traffic due to construction workers is 50 round
trips per day. The maximum potential increase to traffic due to construction and deliveries is 100
round trips per day over the site preparation and major building construction period. This value is
based on the estimated number of material deliveries and construction waste shipments during
the 30-month period of each of the eight phases of site preparation and major construction per
phase of the project. Work shifts would be implemented and car-pooling would be encouraged to

minimize the impact to traffic due to construction workers in the site vicinity.

The primary route into WCS is Texas State Highway 176, which serves as a major east-west
route connecting to New Mexico State Road 176 to the west and the city of Andrews, Texas, to
the east. U.S. Route 385 and Ranch Road 181 are the main north-south routes in Andrews
County. Both of these routes connect to Texas State Highway 176 east of WCS. The average
daily traffic volume on the segment of Texas State Highway 176 west of the site to the state line
was 2,700 vehicles per day in 2007 (TXDOT 2009). In 2004, the segment of New Mexico State
Road 176 from the state line west toward New Mexico State Road 209 and the outskirts of Eunice
had an average daily traffic volume of 2,250 vehicles per day (NMDOT 2009). The average daily

traffic on Texas State Highway 176 was 3,000 vehicles per day to the east of the site approaching
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Ranch Road 181, and 2,700 vehicles per day from Ranch Road 181 approaching the city of
Andrews, where it intersects U.S. Route 385. The average daily traffic volume on Ranch Road
181 was 650 vehicles per day north of Texas State Highway 176 and 1,150 south of 176 (TXDOT
2009). No significant new traffic burdens (e.g. schools, hospitals, major industrial facilities) have

been added since these surveys.

A rail line services WCS from the west that connects to the Texas—New Mexico Railroad
approximately 10 kilometers (6 miles) west of the site near Eunice, New Mexico. This line
connects to the Union Pacific line in Monahan’s, Texas (WCS 2007b:10). For the rail line that
services WCS from the west, WCS recorded 160 shipments between 1/1/15 and 7/1/2016 for an
average of 0.42shipments per day or 2.1 shipments per five day work week. The rail shipments
received at WCS were radioactive waste and mixed waste. The rail transportation impacts from
the CISF are discussed in section 3.2 of this ER.

The closest commercial airport to WCS is the Lea County Regional Airport located in the city of
Hobbs, New Mexico. This airport is operated by Lea County along with two general aviation
facilities located adjacent to the cities of Jal and Lovington. There are two other general aviation
airports in the region: the Andrews County Airport, owned and operated by Andrews County, and
Gaines County Airport, owned and operated by Gaines County. The airport formerly operating in
Eunice was closed in 2007 (NMDOT 2009). The construction and operation of the CISF will have
no impact on the proximal airports due to most people visiting WCS use the Midland International

Air and Space Port.

Based on the average daily traffic on nearby roadways, the temporary increase in vehicle flow
associated with onsite operations would occur for periods of short duration during shift changes
with little effect on anticipated transportation impacts to the surrounding area. Integrated

transportation impacts are small.
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