ATTACHMENT 2

“PUREX Storage Tunnels 1 and 2 are permitted

Backgdround, as a miscellaneous unit under
secon o s WAC 173-303-680.” Each tunnel is permitted as
5:;?3;22 ’ a miscellaneous unit.

Tunnels 1 and 2 are permitted as miscellaneous
units under WAC 173-303-680.”

This sentence has been revised to reflect the intent of your
comment. (RWO 5-8-17)

Page 1 of 10
Review Comment Record Washington State Department of Ecology Date:  April 18, 2017
Nuclear Waste Program Page 1 of 10
Document Title(s)/Number(s)
PRC-PRO-SMP-53095, PUREX Tunnel 1 Data Quality Objectives (DRAFT)
Document Manager Project Manager Facility Site ID Cleanup Site ID
Brigitte Weese (509) 372-7936 Stephanie Schleif (509) 372-7929 CUG - 25,
WA7890008967
Item Pg. # Comment or Question Modification Needed Basis/Justification U.S.D.O.E. Response Ecology | Open/Close | Reviewer
No. Sec. # Response Initials
Para./Sent.
1 Eg. & PrOJe;ct «... and several reference drawings listed in E\ewff tl’rllls patragraph to c_Ia;n;y v_vtrrl]atpcllocument Clarification
f.a(f[ ground, h Attachment D. The attachments to this summary cd dacthmi'rjtls arii\ﬁsoi[[a eh Wi t. . ?ﬁse
TSt paragrap include these two references (Attachments A and 3row ¢ te Id els 0 ¢ ¢a f."’llc mfe{lhs inthe
B), a photographic time line of the tunnels A(ﬁ:urﬂen int eEec rlonlc II esdcél't' ¢ Ecol
(Attachment C), a complete list of references ac ;ner:jg_ 0 ECO ;)gy. na tl' 'Ont’ tﬁo %gyo
(Attachment D), and an extensive set of slides ?ugg:es .ia Ing a reference section to the DQ
and drawings of the tunnels (Appendix E).” It is or clarity.
DOt clear to Ecology what do_cument' This initial paragraph has been revised several times,
Attachment A-E” are associated with. Are these | sorry for the trouble. Here is the current version of the
attachments to the DQQO? paragraph: The following information is summarized
from RHO-CD-1076, 1980, Structural Evaluation of the
PUREX No. 1 Burial Tunnel, Rockwell Hanford
Operations, Richland, Washington; LATA, 1991,
An Evaluation of the Structural Integrity of the PUREX
Storage Tunnel #1, Los Alamos Technical Associates for
Westinghouse Hanford Company, Richland, Washington;
and several reference drawings listed in Attachment E.
The attachments to this summary include these two
references (Attachments A and B), a photographic
timeline of the tunnels (Attachment C), a complete list of
references (Attachment D), and an extensive set of slides
and drawings of the tunnels (Attachment E).
Appendix E is the 20+MB slide show that was provided
to Ecology on CDs in late April 2017. | have hard-copy
and electronic versions of all 5 attachments at this time.
(RWO 5-8-17)
2 Pg. 1, Project Revise sentence to clarify “PUREX Storage Clarification
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Review Comment Record Washington State Department of Ecology Date:  April 18, 2017
Nuclear Waste Program Page 2 of 10
Item Pg. # Comment or Question Modification Needed Basis/Justification U.S.D.O.E. Response Ecology | Open/Close | Reviewer
No. Sec. # Response Initials
Para./Sent.
3 Pg. 1, Project “In general, the mixed waste stored in the Clarify thig sentence to state the purpose for Clarification
Background, tunnels is encased or contained in carbon or encapsulating the mixed waste with carbon'or
second . stainless steel plate, pipe, o vessels.” This steel. Also state that the mlx_ed waste was first
paragraph, 4 sentence does not state that the mixed waste was placed on rail cars before being placed in the
sentence also placed in the tunnels on rail cars. In tunnels.
addition, it is not clear what the intent of this N .
. . . The sentence was revised in response to this comment as
sentence is. It seems to imply that most mixed follows (new text is purple): “In general, the mixed waste
waste equipment placed in the tunnels was stored in the tunnel is encased or contained in carbon or
containerized with steel or carbon based stainless steel plate, pipe, or vessels for shielding and to
containers. facilitate placing the waste on railcars for transport to the
tunnel for storage.” (RWO 5-8-17)
4 Pg. 1, Project “Each tunnel is inspected annually via a visual Revise this sentence to state “The exterior of Clarification needed
Background, perimeter walkdown to ensure the fences and each tunnel is inspected annually via a visual to support problem
second . warning signs are present and in good condition, perlmeter_walkdown to ensure'the fences ar!q statement.
paragraph, 5 and to identify any obvious changes to the tunnel warning signs are present and in good condition,
sentence overburden condition.” This sentence not clearly and to identify any obwpys chang_es t‘? the
state that the inspection is external to the tunnel. Funnel (_)verburden condition. No |nter|or”
inspections of the tunnels are performed.
The sentence was revised as requested and the new
sentence was added. (RWO 5-8-17)
5 Pg. 1, Project “The Tunnel No. 1 capacity is eight, 12.8 meter Clarify whether there are 8 cars currently stored | Clarification needed
Background, (42 ft) long railcars.” This statemeni isn’t clear or if this numper is just the capacity. If thi_s IS to understgnd dose,
Is:SctoSnedntt;t;]I(I;t, whether 8 railcars are currently stored or whether just the capacity, include the number of railcars. | and capacity.
this is just the capacity. The sentence was revised to achieve the clarity requested:
“Tunnel 1 is filled to capacity with eight 12.8 m (42 ft)
long railcars.” (RWO 5-8-17)
6 Pg. 1, Project . | “After the last car was placed in the tunnel, the Clarify why the door was drained after_ Clarification
Background, 1 door was closed, and subsequently drained.” placement of the I_a_st rallca_r anq how this
Bullet impacted any additional shielding the water
There is no explanation of why the door was provided.
drained after placement of the last railcar. Was
the additional shielding the water provided no The sentence was revised to include the clarity requested:
longer needed? “After the last car was placed in the tunnel, the door was
closed and filled with water, but the water was
subsequently drained because the additional shielding was
not required.” (RWO 5-8-17)
7 “Project Background (Step 1): The following The repeated information should be deleted for | Minor Edit

Pg. 2, Project

Background, 1st

Paragraph

information is....”

The information here is confusing and should be
deleted for clarity because this information is
repetitive of information provided on page 1.

clarity.

The text identified has been deleted. (RWO 5-8-17)
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ATTACHMENT 2

contact” location are. PSQ 1 does not refer to
locations as “key contact”.

PSQ 1 and AA 1A & 1B text was revised to clarify the
key contact treated wood locations, as follows:

PSQ 1: Are these four key contact treated wood
component-locations adversely affected by radiation
or moisture (fungus) damage?”

AA 1A & 1B: The four Tunnel 1 key contact treated
wood locations...” (RWO 5-8-17)

Page 3 of 10
Review Comment Record Washington State Department of Ecology Date:  April 18, 2017
Nuclear Waste Program Page 3 of 10
Item Pg. # Comment or Question Modification Needed Basis/Justification U.S.D.O.E. Response Ecology | Open/Close | Reviewer
No. Sec. # Response Initials
Para./Sent.
8 “Tunnel No. 1 did not initially have the capacity | Revise this sentence to clarify the design Clarification
to support the 8 ft of overburden placed on it, capacity of the tunnel in regards to overburden.
and has been found to be weakened, compared to | Provide additional information supporting
its initial capacity.” What does “did not initially | information on the weakened state of the tunnel
have the capacity” mean? Does this mean that including references to documentation and dates
Pg. 2, State the | y;yne) 1 was not designed to support the 8 ft of discovery.
Problem, .
overburden? In the second part of the sentence it — .
number 3 ” . The sentence was revised in response to your questions
states _has been found to be Weakened_ - Where | and requests: “Tunnel 1 has weakened, compared to its
was this documented and when was this initial capacity, based on structural evaluations
discovered? documented in RHO-CD-1076 (1980) and LATA
(1991).” The phrase “did not initially have the capacity”
was deleted because it was just based on an opinion.
(RWO 5-8-17)
9 “present condition failure mode effects analysis | Please describe the purpose and function of the | Clarification
(FMEA)” FMEA model.
Pg. 2, State the
Problem. last What is EMEA? The sentence was expanded to address your comment:
bullet ' ' “Present condition failure mode effects analysis (FMEA)
model to evaluate structural tunnel responses to natural
decay and potentially damaging events (e.g., earthquakes,
major thunderstorms, heavy snowfall). (RWO 5-8-17)
10 Arching is not defined in the document. It is not | Please define arching somewhere in the Clarification
clear what arching is in relation to the tunnel. document. This is needed for the reader to
understand the basis for the PSQ.
Pg. 3,PSQ 3 ) )
The PSQ 3 text was expanded to include an “arching”
explanation: “Is “arching” (overburden soil forming an
arch, via settling, around the structure) occurring with the
Tunnel 1 overburden?” (RWO 5-8-17)
11 Pg. 3, AA 1A, “Tunnel 1 key contact treated wood locations are | Clarify what key contact location are either in Clarification
AA 1B adversely affected.” It is not clear what “key AALA or PSQL.
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Page 4 of 10
Review Comment Record Washington State Department of Ecology Date:  April 18, 2017
Nuclear Waste Program Page 4 of 10
Item Pg. # Comment or Question Modification Needed Basis/Justification U.S.D.O.E. Response Ecology | Open/Close | Reviewer
No. Sec. # Response Initials
Para./Sent.
12 Pg. 3, DS-1, “Tunnel 1 treated wood components-locations Revise these areas to consistently use either Consistency, minor
DR-1 were/were not adversely affected by radiation or | “moisture” damage or “water” damage. Also edit
moisture (fungus) damage.” This decision continue underline for “were not”.
statement and rule refer to moisture however
PSQL1 refers to water. Changed “water” to “moisture” in PSQ 1 (see revised text
in previous comment response).
Continued DS-1 underline to include “not” (RWO 5-8-
17)
13 Pg. 4, DS-8 There needs to be a space between “1” and Please revise: “to ensure Tunnel 1 Minor Edit
“protectiveness”. protectiveness”
Added the space identified (RWO 5-8-17)
14 Pg. 4, Step 4 Step 4 is out of order here. Please place Step 4 in the consecutive order of Minor Edit
the document.
In the A-6006-889 form (Data Quality Objectives
Information Summary), Step 3 was intentionally placed
before Step 4 to improve the flow of the DQO narrative
and help readers connect the “sampling unit” information
with the “PSQ data needs” in the Step 3 “Data Needs
Summary” table that immediately follows the Step 4
information. Changing the order of these two steps also
improves the flow to the Step 5 (Decision Rule)
information. | hope you agree and do not require your
requested form change. (RWO 5-8-17)
15 Pg. 4, Step 4, Sampling Unit: “The portions of the tunnel Clarify the difference between a sampling unit | Clarification
Sampling Unit | storage area where treated wood timbers were and a sampling method in Step 3/4.

used and the overburden.” How does a sampling
unit differ from a sampling method in Step 3.

The Step 4 “sampling units” (whole unit [entire tunnel]
and smallest units [key contact areas]) identify the
locations where the Step 3 “sampling methods” are
applied during the investigation. Note how the “locations
in the Step 3 table align with the Step 4 “smallest unit”
definitions. (RWO 5-8-17)
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Page 5 of 10
Review Comment Record Washington State Department of Ecology Date:  April 18, 2017
Nuclear Waste Program Page 5 of 10
Item Pg. # Comment or Question Modification Needed Basis/Justification U.S.D.O.E. Response Ecology | Open/Close | Reviewer
No. Sec. # Response Initials
Para./Sent.
16 Pg. 4, Step 3, It is not clear what “Action level” and Please clarify how action level and frequency Clarification
Data Needs “Frequency” are for the purposes of evaluating are utilized in the decision making process for
Summary this table. For example, the “Action Level” for this table. Provide this background information
PSQ 1 states “60% original wood strength”. as part of Step 3.
What does this mean? Does this mean the tunnel
has to be at 60% of the original wood strength The “Action Level” for PSQ 1 (60% original wood
forasample o becolete? For roquency It | S Sl el Bt e b
states “3" or something similar. Is this 3 LATA, 1991. So this a?:,tign level defines the’ minimum
samples? wood strength needed to decide that the structural
integrity of the tunnel is sufficient to continue protecting
the tunnel contents and HHE, without repairs or other
mitigative action.
Your interpretation of “Frequency” is correct, it’s the
number of samples recommended for collection. To
clarify this column title, we’ve changed it to “Number of
Samples.” (RWO 5-8-17)
17 Pg. 4, Step 3, “Geotechnical soil character” and “Geotechnical | Clarify what these technical terms are. Clarification
PSQ3 test methods.” These items are not defined.

Geotechnical soil characterization typically assesses the
physical and mechanical properties of the soil including
particle sizes, moisture content, compaction, consistency,
Atterberg limits (plastic-, shrinkage-, and liquid-limits),
porosity, etc.

Geotechnical test methods are typically American Section
of the International Association for Testing Materials
(ASTM) standard methods, which can be found online at
ASTM International. (RWO 5-8-17)
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Item
No.

Pg. #
Sec. #
Para./Sent.

Comment or Question

Modification Needed Basis/Justification

U.S.D.O.E. Response

Ecology
Response

Open/Close

Reviewer
Initials

18

Pg. 4, Step 3,
PSQ3

The “Action Level” and “Frequency” for PSQ 3
is TBD. When will this be updated to reflect the
needed information?

Please explain what TBD means. Is this TBD Clarification
for the final version of the document?

An “action level” for arching is complicated. If the
overburden material shows strong arching properties, then
the entire weight of the overburden is not likely borne by
the timbers, while if the overburden material shows weak
arching properties, then the entire weight of the overburden
is likely borne by the timbers. “Low” overburden soil shear
strength (< ? inch-pound units) would indicate poor
arching potential. This arching information could direct
how or if the overburden material can be removed to
collect timber density-strength data. This information,
combined with the timber density-strength information
from PSQ 1, should provide an indication of the overall
structural integrity and capacity of Tunnel 1. The “TBD”
in this Step 3 table cell has been replaced with the purple
text in this paragraph.

Modified the cell for Number of Samples from TBD to:
“3+ from areas where overburden will be moved for PSQ
1 timber density data collection.” (RWO 5-8-17)

19

Pg. 4, Step 3,
PSQ4

Is “overburden” and “earth overburden” the
same? If they are the same, using only one term
would be better for consistency.

Please clarify the difference between Clarification
overburden and earth overburden and update the
document if needed.

These two terms refer to the same thing: the 8 ft. thick
soil layer covering the tunnel timber structure. The
“earth” part of the term has been deleted. (RWO 5-8-17)

20

Pg. 4, Step 3,
PSQ4

“...or initial waste inventory data and info from
historical records.” Is there a complete set of
waste inventory data to assess for this sampling
method?

Provide basis for listing waste inventory data Clarification
and historical records. Is this a complete set of
data for all the waste?

Yes, waste descriptions, burial dates, doses, and
inventories were recorded before the materials were
placed in the tunnel (see Attachments B, [pages 4 & 5]
and E, [pages 20 & 21]). (RWO 5-15-17)
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Page 7 of 10
: Washington State Department of Ecology Date: April 18, 2017
Review Comment Record Nuclear Waste Program Page 7 of 10
Item Pg. # Comment or Question Modification Needed Basis/Justification U.S.D.O.E. Response Ecology | Open/Close | Reviewer
No. Sec. # Response Initials
Para./Sent.
21 Pg. 4, Step 3, “Continuous for accessible in-tunnel areas”. Clarify what areas are accessible internal to the | Clarification
PSQ4 What are the accessible in-tunnel areas? This tunnel.

seems to contradict information in step 7 which
states that internal data collection options should
be not seriously considered.

Tunnel 1 has three access risers that penetrate the ceiling
and it may be possible to lower field instruments through
them to collect current radiation data. Human entry
should not be seriously considered.

To address this comment, the following sentence was
added to the end of the 3 bullet, which starts at the
bottom of page 1 and ends at the top of page 2: “There are
also three, 4 inch diameter access risers that penetrate the
ceiling within the first 55 meters (180 ft) along the door
end of the tunnel (over tunnel positions 5, 7 and 8).”

Modified the Step 3, PSQ 4 entry for the Number of
Samples cell: “Once for each in-tunnel area (three, 4 in
access risers).”

Added to the Step 3, PSQ 4 cell entry for Practical
Constraints: “Worker safety, instruments that will fit
through the risers,”

Added to the Step 3, PSQ 4 cell entry for Potential Source
of Data: decayed rad estimates, & current internal rad
readings”

And I clarified the intent of the Step 7: “No human entry
for internal Tunnel 1 data collection options should be
seriously considered...” (RWO 5-8-17)
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Item
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Pg. #
Sec. #
Para./Sent.

Comment or Question

Modification Needed Basis/Justification

U.S.D.O.E. Response

Ecology
Response

Open/Close

Reviewer
Initials

22

Pg. 5, PSQ7,
PSQ8

PSQ 7 and PSQ 8 both include LIDAR for their
sampling method. Is LIDAR the only sampling
method that is planned to be used? Or are other
sampling methods being considered?

Please clarify what sampling methods will be Clarification
used and the technical background on the
LIDAR technology

PSQs 7 & 8 address Tunnel 1 surveillance and possible
maintenance needs. LIDAR would provide the detailed
and accurate visual-location data needed to identify the
potential subsidence areas under consideration during
surveillance activities. This data collection strategy,
supplemented by standard satellite, helicopter, and drone
fly-over photography and GPS location information is
expected to provide the high-quality surveillance data
needed to track Tunnel 1 structural integrity through
overburden condition evaluations. Detecting a >5 cm
subsidence over a >2 m? area should be easily achieved
with LIDAR technology, and we have two LIDAR data
sets (2008 and 2014 at a resolution of 1 meter) for the
tunnels. An overburden subsidence this size would
indicate a possible structural timber failure, maybe
resulting in the need for tunnel repair.

LIDAR, which stands for Light Detection and Ranging, is
a remote sensing method that uses light in the form of a
pulsed laser to measure ranges (variable distances) to
generate precise, three-dimensional information about the
shape of the Earth and its surface characteristics.

A LIDAR instrument principally consists of a laser, a
scanner, and a specialized GPS receiver. Airplanes and
helicopters are the most commonly used platforms for
acquiring LIDAR data over broad areas. Topographic
LIDAR typically uses a near-infrared laser to map the
land surface features. LIDAR systems allow scientists and
mapping professionals to examine both natural and
manmade environments with accuracy, precision, and
flexibility. (RWO 5-8-17)

23

Pg. 5, Step 6

Step 6 is out of order here, and is split between
page 5 and 6 with step 5 in-between

Please place step 6 in consecutive order in the Minor Edit
document and combine all portions of Step 6.

This problem has been corrected (RWO 5-8-17)
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Review Comment Record Washington State Department of Ecology Date:  April 18, 2017
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Item Pg. # Comment or Question Modification Needed Basis/Justification U.S.D.O.E. Response Ecology | Open/Close | Reviewer
No. Sec. # Response Initials
Para./Sent.
24 Pg. 6, DR-4 What if the overburden is required to shield the | Clarify in the Step description the associated Clarification
waste, but the treated wood structure cannot logic for reviewing each Decision Rule.
support the overburden? What action will be
taken? I compared DRs 2-6 to their associated DSs and revised
the DRs and DSs to be more clearly presented and
Also based on reading the Decision Rules, it is ;:_onmstent. DR_—4 was revised as follows in answer to the
. Irst two questions:
not clear the each DR will be evaluated. For
example DRS states, “If the data gathered to If the 8 ft of overburden is required to shield the
answer PSQs 1-4 is sufficient to evaluate the Tunnel 1 stored waste and the timber strength is
capacity and failure risk of Tunnel 1, then sufficient to support the overburden, then no
conduct the capacity and failure risk evaluations | changes to the overburden thickness would be
for the tunnel. Otherwise, identify missing or needed. Otherwise, determine how much weight the
inadequate data and plan to collect it so the Tunnel 1 timbers can support and if reduced
Tunnel structural integrity (capacity) and failure | Overburden thickness will maintain adequate
risk evaluation can be completed”. shle!d_mg and possibly improve Tunnel 1 structural
stability.
Based on reading this, after DR5 is reviewed you
may not evaluate DRS. The DS-5 &6 and DR 5 & 6 identify different issues
for resolution, even though they require overlapping
data. DR-5 is addressing timber strength and failure
risk under current conditions, while DR-6 uses a
modeling approach to evaluate how Tunnel 1 would
respond to decay and potentially damaging events
(e.g., earthquakes, major thunderstorms, heavy
snowfall). These two sets of DSs & DRs have been
revised to make their differences more obvious.
Your last comment is correct, if the data collected
are not adequate to support the DR-5 evaluation,
they would likely be insufficient to support the
FEMA model too.
25 Pg. 6, Step 6, Clarify in the first sentence that the tunnel may Revise sentence to add “moisture damage” to Clarification/Basis
first paragraph | be affected by decay and by moisture/water decay. Also address the risk of tunnel collapse | for incorrect decision
damage. Also this step does not address the risk | to HHE to answer the consequences of making
to HHE if the tunnel collapses. the incorrect decision.
These revisions have been made to the Step 6 text noted.
(RWO 5-8-17)
26 Pg. 6, Step 6, The second sentence in this paragraph is missing | Include wood beam/concrete wall as a location | Consistency
second one of the locations defined in PSQL1. to match those listed in PSQ1.
paragraph

This sentence has been revised to clearly include the
timber-wall location noted. (RWO 5-8-17)

Page 9 of 10




ATTACHMENT 2
Page 10 of 10

Review Comment Record

Washington State Department of Ecology

Nuclear Waste Program

Date: April 18, 2017

Page 10 of 10

Item
No.

Pg. #
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U.S.D.O.E. Response

Ecology
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Open/Close

Reviewer
Initials

27

Pg. 6, Step 6,
third paragraph

“TBD by DOE-RL”. The “to be determined”
reference needs to be further defined and
justified.

Provide the decision criteria for listing the
acceptable limits on uncertainty as TBD.

This Step 6 text has been revised and expanded to remove
“TBD” and better-explain how the threshold for
acceptable uncertainty was established as follows:

“The Tunnel 1 judgmental sampling approach and
weight-of-evidence decision-making strategy are
sufficient for establishing the current Tunnel 1
structural integrity (capacity) and failure risks. The
treated timbers are the construction materials of
primary concern, and an important Tunnel 1 DQO
assumption is that if one or more timber strength
results indicate probable lack of structural integrity
and failure risk, this result would be assumed to
apply to all the other Tunnel 1 timbers. This
assumption recognizes a low threshold for probable
failure risk and minimal acceptable uncertainty in
interpreting the timber strength and modeling
(FMEA) results.” (RWO 5-15-17)

Basis for evaluation

28

Pg. 7, Step 7,
first paragraph

...” be collected with a resistance drill (timber
roof to concrete wall top, timber wall to timber
roof, and timber wall to concrete footings.” This
sentence is missing the end parenthesis.

Revise sentence to add a parenthesis to the end
of the sentence.

The parenthesis noted was added to the end of the
sentence. (RWO 5-8-17)

Minor Edit
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ATTACHMENT 3

Page 1 of 11
: Washington State Department of Ecology Date:  April 18, 2017
Review Comment Record
Nuclear Waste Program Page 1 of 11
Document Title(s)/Number(s)
PRC-PRO-SMP-53095, PUREX Tunnel 2 Data Quality Objectives (DRAFT)
Document Manager Project Manager Facility Site ID Cleanup Site ID
Brigitte Weese (509) 372-7936 Stephanie Schleif (509) 372-7929 CUG - 25,
WAT7890008967
Item Pg. # Comment or Question Modification Needed Basis/Justification U.S.D.O.E. Response Ecology Open/ | Reviewer
No. Sec. # Response Close | Initials

Para./Sent.

1 Pg. 1, Project The Name of Person Completing Record is listed Update t_he entry to state the name of the person | Editorial
Summary as 2-27-17. completing the record.

Update completed as requested: “Roger Ovink/CHPRC”
is the person. (RWO 5-15-17)

2 Pg. 1, Project
Background,
first paragraph

Revise this paragraph to clarify what document | Clarification
the attachments are associated with. Please
provide the titles of the attachments in the
document and electronic files of the
Attachments to Ecology. In addition, Ecology
suggests adding a reference section to the DQO
for clarity.

“..., and several reference drawings listed in
Attachment D. The attachments to this summary
include these two references (Attachments A and
B), a photographic time line of the tunnels
(Attachment C), a complete list of references
(Attachment D), and an extensive set of slides
and drawings of the tunnels (Appendix E).” It is
not clear to Ecology what document *“Attachment I . .

" . . This initial paragraph has been revised several times,
A-E” are associated with. Are these attachments sorry for the trouble. Here is the current version of the
to the DQO’) paragraph:

The following information is summarized from HWS-
8262, 1962, Specifications for PUREX Equipment
Disposal, General Electric Company, Richland,
Washington; Vitro, 1964, EQUIPMENT DISPOSAL
TUNNEL PUREX FACILITY INSPECTION REPORT,
Vitro Engineering Company, Richland, Washington. The
attachments to this summary include these two references
(Attachments A and B), a photographic timeline of the
tunnels (Attachment C), a complete list of references
(Attachment D), and an extensive set of slides and
drawings of the tunnels (Attachment E).

Appendix E is the 20+MB slide show that was provided
to Ecology on CDs in late April 2017. | have hard-copy
and electronic versions of all 5 attachments at this time.
(RWO 5-15-17)

3 Pg. 1, Project Revise sentence to clarify “PUREX Storage Clarification

“PUREX Storage Tunnels 1 and 2 are permitted

Background, as a miscellaneous unit under Tunnels 1 and 2 are permitted as miscellaneous
;S)Z(;gggaph 1 WAC 173-303-680.” Each tunnel is permitted as units under WAC 173-303-680.
sentence ’ a miscellaneous unit. The revised text states: PUREX Storage Tunnel 2 is

permitted as a miscellaneous unit under
WAC 173-303-680. (RWO 5-15-17)
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ATTACHMENT 3

Page 2 of 11
Review Comment Record Washington State Department of Ecology Date:  April 18, 2017
Nuclear Waste Program Page 2 of 11
Item Pg. # Comment or Question Modification Needed Basis/Justification U.S.D.O.E. Response Ecology Open/ | Reviewer
No. Sec. # Response Close | Initials
Para./Sent.
4 Pg. 1, Project “In general, the mixed waste stored in the tunnels Clarify thig sentence to state the purpose for Clarification
Back%round, is encased or contained in carbon or stainless encallpsullatlng thehmlxr:ad wastg with carbo?_or
secon th steel plate, pipe, or vessels.” This sentence does steel. Also state that the mixed waste was Tirst
paragraph, 4 not state that the mixed waste was also placed in placed on rail cars before being placed in the
sentence the tunnels on rail cars. In addition, it is not clear tunnels.
what the intent of this sentence is. It seems to oo .
. . . The sentence was revised in response to this comment as
!mply that most mixed WaSt_e eqmp_ment placed follows (new text is purple): “In general, the mixed waste
in the tunnels was containerized with steel or stored in the tunnel is encased or contained in carbon or
carbon based containers. stainless steel plate, pipe, or vessels for shielding and to
facilitate placing the waste on railcars for transport to the
tunnel for storage.” (RWO 5-16-17)
5 Pg. 1, Project “Each tunnel is inspected annually via a visual Revise this sfer!tence to state “The gxteri(_)r of Clarification needed
Background, perimeter walkdown to ensure the fences and eac_h tunnel is inspected annually via a visual to support problem
second . warning signs are present and in good condition, perlmeter_walkdown to ensure_the fences ar!d_ statement.
paragraph, 5 and to identify any obvious changes to the tunnel warning signs are present and in good condition,
sentence overburden condition.” This sentence not clearly and to identify any obw_o_us changes tq the
state that the inspection is external to the tunnel. '_[unnel (_)verburden condition. No |nter|or”
inspections of the tunnels are performed.
The sentence was revised as requested and the new
sentence was added. (RWO 5-8-17)
6 Pg. 1, Project “Tunnel 2 construction began in early 1963.” Provide the date the construction on the tunnel Clarification needed
Bag:kground, This statement including the following was completed. to evaluate problem
Third paragraph statements in this paragraph do not state when _ statement
. The sentence noted was expanded as follows: Tunnel 2
construction on tunnel 2 was complete. construction began in early 1963 and was completed in
late 1964. (RWO 5-16-17)
7 Pg. 1, Project Provide more detail referred to as “...in the next | Clarification needed

Background,
Third paragraph,
second sentence

“In January 1964, backfilling was halted when 75
linear feet of the tunnel structurally collapsed, and in
the next 3 months another structural failure occurred.
Engineering evaluated legacy photos and documents
and concluded the collapse was due to a combination
of weld failures, backfilling procedure, and
inadequate structural support.” There are two failures
listed in the first sentence above, however it is not
clear what happened during the failure. Also in the
next sentence it refers to only one failure and the
cause of that failure.

3 months another structural failure occurred.” to evaluate problem
What happened during this failure? Also clarify | statement

if the cause of this failure is the same as the one
in January 1964.

These two sentences have been revised for clarity and a
reference to Attachment C photos was added as follows:
In January 1964, backfilling was halted when 75 linear
feet of the tunnel structurally collapsed, and in the next 3
months a second, similar collapse occurred. Engineering
evaluated legacy photos (Attachment C, page 6) and
documents and concluded these collapses were due to a
combination of weld failures, the backfilling procedure,
and inadequate structural support. (RWO 5-16-17)
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8 Eg' i ProjedCt “...and modify the backfilling procedure where See comment. Minor Edit
ackground, implemented.” “where” should be changed to “were.” . . . -
Third paragraph, Good catch...“where” has been revised to “were” as
4t sentence suggested. (RWO 5-16-17)
9 Pg. 1, Project “All exposed steel surfaces were coated with a coal- Provide basis for including information. In the Clarification
Ba_ckground, tar based Bituminous solvent (PER MIL SPEC MIL- problem statement it Says a b_ltumlno_us
Third paragraph, | ¢.18480." It is not clear why this information is compound was used to inhibit corrosion.
6™ sentence provided.
This sentence was revised as follows: All exposed steel
surfaces were coated with a coal-tar-based bituminous
solvent (PER MIL SPEC MIL-C-18480) to prevent
corrosion due to moisture. (RWO 5-16-17)
10 Pg. 1, Project “After the last car was placed in the tunnel, the Clarify why the door was drained after Clarification
Background, 1st door was closed, and subsequently drained, ” placement of the last railcar and how this
Bullet ’ ' impacted any additional shielding the water
There is no explanation of why the door was provided.
drained after placement of the last railcar. Was
the additional shielding the Wgter provided no This bullet was modified as follows in response to the BW
longer needed? comment: The Tunnel 2 water-fillable door is essentially
identical to the Tunnel 1 door, and since March 1997 the
Tunnel 2 door has been empty because the added
shielding provided by the water as no longer required.
(RWO 5-16-17)
11 Reference to “earth fill.” Is this the same as Clarify what “earth fill” is in relation to Clarification
. overburden? overburden as referenced in the PSQs.
Pg. 2, first
d
paragraph, 3" Yes, “earth fill” is the same as “overburden.” The
sentence summary information has been revised to delete “earth” in
the phrases “earth fill” and “earth overburden” and
replace them with just “overburden.” (RWO 5-16-17)
12 A parenthesis is missing here. Please revise the following: Minor Edit
Pg. 2, Planning “(includes Draft A submittal and briefing for BW
Type Ecology)”.
The parenthesis was added. (RWO 5-16-17)
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13

Pg. 2, State the
Problem, first
paragraph, 1%
sentence

“Tunnel 2 was constructed in 1964 and has never
been evaluated for structural integrity.” The basis for
not performing an evaluation is not provided.

Provide the basis for not performing an
assessment on structural integrity for Tunnel 2.

In response to this comment, the text was revised as
follows: The initial arched roof design for Tunnel 2 was
not adequate and collapsed in 1964 during overburden
placement (Attachment C, pages 6 & 7; Attachment E,
page 33). The tunnel structure was redesigned to add
external and internal support (Attachment E, pages 34-
51). However, the design basis this re-engineering effort
has not been located, so the Tunnel 2 strength (capacity)
and failure risk have not been determined. Tunnel 2 has
not been evaluated for structural integrity because the
materials used to re-construct it included reinforced
concrete whaler arches, engineered steel wide-flange
beams, and 1/8” corrugated steel coated with a bituminous
coal-tar corrosion inhibitor. The inherent nature of these
materials, plus a re-engineered geometry that enhances
structural integrity, provided a more robust structure.
(RWO 5-22-17)

Clarification

14

Pg. 2, State the
Problem, first
paragraph, 4th
sentence

This sentence does not include radiation decay of
concrete as a concern.

Provide a justification on why the decay of
concrete due to radiation exposure is not
evaluated in the problem statement or include
this a possible pathway affecting the structural
integrity.

This sentence was revised to add “radioactive decay” as
follows: The primary concerns for Tunnel 2 are that the
materials used to construct it surpassed their 50-year life
expectancy in 2014, and its steel and concrete components
continue to be susceptible to structural damage through
radioactive decay, exposure to moisture both internally
and externally (from condensation and/or precipitation),
electrochemical corrosion, lack of metal surface coating
integrity, dissimilar metal reactions, anchor rod corrosion,
concrete weathering, concrete cracking, and alkali-silica
reactions. (RWO 5-16-17)

15

Pg. 2, State the
Problem, Last
Bullet

“present condition failure mode effects analysis
(FMEA)”

What is FMEA?

The document later mentions FMEA model
results (Data Needs Summary), so an explanation
would be useful to understand what this process
is.

Please describe the purpose of the FMEA
model.

This bullet was expanded to clarify the FEMA model
purpose, as follows: Present condition failure mode
effects analysis (FMEA) model to evaluate structural
tunnel responses to decay and potentially damaging
events (e.g., earthquakes, major thunderstorms, heavy
snowfall, etc.). (RWO 5-16-17)

Clarification

BW
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16

Pg. 2, Principal
Study Questions

It is not clear that the PSQs include the following
concerns: electrochemical corrosion, lack of metal
surface coating integrity, dissimilar metal reactions,
anchor rod corrosion, concrete weathering, concrete
cracking, and alkali-silica reactions.

Provide a justification on how the current PSQs | Basis for PSQs
cover the concerns in the comment or revise the
PSQs to include these concerns.

PSQ 1 addresses tunnel construction material (steel and
concrete) degradation due to any or all of the concerns
listed in the comment. To clarify this, PSQ 1 has been
revised as follows: Is Tunnel 2 concrete and steel being
degraded by moisture (e.g., concrete decay or steel
corrosion) or radiation?

The PSQ 1-related AAs, DSs, and DRs have also been
revised to reflect this additional clarity. (RWO 5-16-17)

17

Pg. 3, PSQ 3

Arching is not defined in the document.

Please define arching somewhere in the Clarification
document.

PSQ 3 has been expanded to explain “arching” as follows:
Is “arching” (overburden soil forming an arch, via
settling, around the structure) occurring with the Tunnel 1
overburden? (RWO 5-16-17)

BW

18

Pg. 3, DS-3

DS-3 references Tunnel 1.

Tunnel 1 should be changed to Tunnel 2. Minor Edit

The “1” was changed to a “2” (RWO 5-16-17)

BW

19

Pg. 3, Decision
Statements

Part of the title “Step 2 is missing here and
should be included for consistency with the
Tunnel 1 DQO document.

Please revise to include Step 2: Minor Edit
“Identify the decision statements or estimation
statements needed to address the PSQs (Step 2)”

“(Step 2)” was added as suggested. (RWO 5-16-17)

BW

20

Pg. 4, Step 4

Step 4 is out of order here.

Please place step 4 in the right location of the Minor Edit
document.

In the A-6006-889 form (Data Quality Objectives
Information Summary), Step 3 was intentionally placed
before Step 4 to improve the flow of the DQO narrative
and help readers connect the “sampling unit” information
with the “PSQ data needs” in the Step 3 “Data Needs
Summary” table that immediately follows the Step 4
information. Changing the order of these two steps also
improves the flow to the Step 5 (Decision Rule)
information. | hope you agree and do not require your
requested form change. (RWO 5-16-17)

BW
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21 Pg. 4, Step 4, Sampling Unit: “The entire tunnel storage Clarify the difference between a sampling unit Clarification
Sampling Unit | area...” How does a sampling unit differ froma | and a sampling method in Steps 3/4.
sampling method in Step 3?
The Step 4 “sampling units” (whole unit [entire tunnel]
Also this statement include the terms “whale f‘”d f_ma"esa ””itt‘;[kg%’ °°3”ta°t arf.as]) id‘t’ﬂtigy the
” : : : . ocations where the Step 3 “sampling methods” are
arches”. This term is not included in the problem applied during the invesﬁigation.pNo?e how the “locations”
statement or as part of the Background. in the Step 3 table align with the Step 4 “smallest unit”
definitions.
The whale arches term has been added to the Background
text (3" paragraph, 3'-to-last sentence) and the 2nd bullet
on page 1 (3" sentence). (RWO 5-16-17)
22 Pg. 4, Step 4, “Individual steel and concrete components Include moisture in the referenced sentence to Clarification
Sampling Unit, | susceptible to structural damage through be consistent with PSQ1.
second electrochemical corrosion, lack of metal surface
paragraph coating integrity, dissimilar metal reactions, anchor | This sentence was revised to add “moisture” as follows:
rod corrosion, concrete weathering, concrete Individual steel and concrete connections and locations
cracking, and alkali-silica reactions.” Moisture is not | where structural degradation through radiation or
evaluated as part of this sentence. moisture-driven electrochemical corrosion, lack of metal
surface coating integrity, dissimilar metal reactions,
anchor rod corrosion, concrete weathering, concrete
cracking, and alkali-silica reactions may be occurring.
(RWO 5-16-17)
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23

Pg. 4, Step 3,
Data Needs
Summary

It is not clear what “Action level” and
“Frequency” are for the purposes of evaluating
this table.

Please clarify how action level and frequency
are utilized in the decision making process for
this table. Provide this background information
as part of Step 3. Suggest also as part of the
background information with this step that an
explanation is provided to the rest of the
columns as well.

The following changes were made to address the two
specific comments and the more general idea of adding
clarity to other columns that aren’t very self-explanatory:

“Location” means the area where the Media of Interest
would be sampled. For clarity, this column header was
changed to “Sampling Location.”

“Frequency” means the number of samples recommended
for collection. To clarify this column title, we’ve changed
it to “Number of Samples.”

“Practical Constraints” addresses problems expected or
know during sample collection. For clarity, this column
header was changed to “Practical Sampling Constraints”

The “Analytical Method and Sampling Method” column
titles give the impression that a standard sampling or
analytical laboratory method is identified as an entry (like
ina SAP). In a DQO, these entries more accurately define
the analytical or sampling approach, so these headers
were changed to “Sampling Approach and Analytical
Approach” for clarity and the column entries were
modified to make the approach more obvious (e.g., field
testing or laboratory sample analysis).

“Potential Sources of Data” entries present existing
historical or new data needed to address the “Data Need”
column entries in this table. For clarity, the title was
simplified to “Potential Data Sources” and the entries
were better-described so the reader will know if “new”
data will be collected to fill the data need or that
“existing” data and information will suffice.

“Action Level” presents a problem. For most DQOs, this
column would list chemical concentrations or isotopic
activities that would “drive” a decision. For example, a
drinking water criterion could be an Action Level, and
exceeding it would require a mitigation or cleanup action.
For this DQO, the action levels are more qualitative
(observations, photos, videos) than quantitative (field
measurements or lab results). To address this, the column
entries have been expanded to include a quantitative
aspect to the more qualitative data and information.
(RWO 5-16-17)

Clarification

Page 7 of 11




ATTACHMENT 3

Page 8 of 11
Review Comment Record Washington State Department of Ecology Date:  April 18, 2017
Nuclear Waste Program Page 8 of 11
Item Pg. # Comment or Question Modification Needed Basis/Justification U.S.D.O.E. Response Ecology Open/ | Reviewer
No. Sec. # Response Close | Initials
Para./Sent.
24 Pg. 4, Data The action level for PSQ 1 and PSQ 2, along Provide a justification for listing action levels Clarification
Needs Summary | with other cells in the Data Needs Summary is and frequencies in this table or provide a
TBD. determinate time for both these columns. BW
All “TBD” entries have been replaced with viable
information for DQO consideration. (RWO 5-16-17)
25 Pg. 4, Step 3, “Concrete components.” The outer tunnel is both | See Comments Clarification to
PSQ1, both concrete and steel. Why aren’t both evaluated? determine adequacy
rows Sampling Method. Why aren’t samples proposed | These two rows of PSQ 1 entries have been modified of data collection.
to be collected from the concrete? Also what extensively per previous comments, and the revisions also
composes “field tests for steel and concrete apply to these comments. (RWO 5-17-17)
stability” and “field visuals and testing.” What
kind of testing? Also in row 2 it states
“continuous for accessible in-tunnel areas”.
Which areas are accessible and if only certain
areas are accessible how can the sampling be
continuous?
26 Pg. 4, Step 3, PSQ 4 data and info. It is not clear in reading Provide the justification for using the data from | Clarification
PSQ2 and 4 PSQ2 and PSQ4 why the PSQ4 data will be PSQ4 to evaluate PSQ?2 or revise the sampling
sufficient to evaluate PSQ2 which states “Is the | data for PSQ2 so as to not rely on data from
present Tunnel 2 steel-concrete condition PSQA4.
sufficient to continue supporting the earth
overburden?” The PSQ 2 evaluation will help determine if the structure,
in its current condition, can support all the overburden
weight. The data for PSQ 3 will help determine if “soil
arching” is reducing some of the overburden weight borne
by the tunnel structural components. The data for PSQ 4
will help determine if all 8 ft of the overburden is needed
for shielding, or maybe some could be removed because
all 8 ft are not required. The PSQ 2, 3, and 4 entries to the
Data Needs Summary table have been revised to better-
describe the data needed and how it would be used.
(RWO 5-17-17)
27 Pg. 4, Step 3, “Geotechnical soil character” and “Geotechnical | Clarify what these technical terms are. Clarification
PSQ3 test methods.” These items are not defined.
Geotechnical soil characterization typically assesses the
physical and mechanical properties of the soil including
particle sizes, moisture content, compaction, consistency,
Atterberg limits (plastic-, shrinkage-, and liquid-limits),
porosity, etc.
Geotechnical test methods are typically American Section
of the International Association for Testing Materials
(ASTM) standard methods, which can be found online at
ASTM International. (RWO 5-17-17)
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28 Pg. 4, Step 3, “...or initial waste inventory data and info from | Provide basis for listing waste inventory data Clarification
PSQ4 historical records.” Is there a complete set of and historical records. Is this a complete set of
waste inventory data to assess for this sampling | data for all the waste?
method?
Yes, waste descriptions, burial dates, doses, and
inventories were recorded before the materials were
placed in the tunnel (see Attachment E, page 53).
(RWO 5-17-17)
29 Pg. 4, Step 3, “Continuous for accessible in-tunnel areas”. Clarify what areas are accessible internal to the | Clarification
PSQ4 What are the accessible in-tunnel areas? This tunnel.
seems to contradict information in step 7 which
states that internal data collection options should | For Tunnel 2, the most likely access locations would be
be not seriously considered the two risers nearest the door, where manhole covers are
' welded over ~15 inch diameter tubes. Because this tunnel
is only 70% full, these risers are not over the railcars that
hold the waste. (RWO 5-17-17)
30 Pg. 4, Step 3, Media of Interest. “Treated Wood” is listed. This | Clarify why treated wood is listed as media of Clarification
PSQ5 and 6 is not listed as a part of the structure in the tunnel | interest.
background.
Treated wood is not of interest for Tunnel 2. This error
has been corrected. (RWO 5-17-17)
31 Pg. 4, Step 3, Are “overburden” and “earth overburden” Please clarify the difference between Clarification
PSQ6 referencing the same thing? If so, using only one | overburden and earth overburden and update the
term would be better for consistency. document if needed. W
These two terms refer to the same thing: the 8 ft. thick soil
layer covering the tunnel structure. The “earth” part of the
term has been deleted. (RWO 5-17-17)
32 Pg. 4, Step 3, PSQ 7 and PSQ 8 both include LIDAR for their | Please clarify what sampling methods will be Clarification
PSQ7 and 8 sampling method. Is LIDAR the only sampling used.
method that is planned to be used? Or are other
sampling methods being considered? PSQs 7 & 8 address Tunnel 2 surveillance and possible
maintenance needs. LIDAR would provide the detailed
and accurate visual-location data needed to identify the
potential subsidence areas under consideration during
surveillance activities. This data collection strategy,
supplemented by standard satellite, helicopter, and drone
fly-over photography and GPS location information is BW
expected to provide the high-quality surveillance data
needed to track Tunnel 2 structural integrity through
overburden condition evaluations. Detecting a >5 cm
subsidence over a >2 m? area should be easily achieved
with LIDAR technology, and we have two LIDAR data
sets (2008 and 2014 at a resolution of 1 meter) for the
tunnels. An overburden subsidence this size would
indicate a possible structural timber failure, maybe
resulting in the need for tunnel repair. (RWO 5-17-17)
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33 Pg.5, Step 6 Step 6 is out of order here Please place Step 6 in the right location of the Minor Edit
document aw
This problem has been corrected (RWO 5-17-17)
34 Pg. 6, DR-4 What if the overburden is required to shield the Clarify in the Step description the associated Clarification
waste, but the concrete/steel structure cannot logic for reviewing each Decision Rule.
support the overburden? What action will be
taken? I compared DRs 2-6 to their associated DSs and revised
the DRs and DSs to be more clearly presented and
Also based on reading the Decision Rules, it is ;::;Qts s\t,em' DR-4 was revised as follows in answer to the
. 0 questions:
not clear the each DR will be evaluated. For
example DR5 states, “If the data gathered to If the 8 ft of overburden is required to shield the Tunnel 2
answer PSQs 1-4 is sufficient to evaluate the stored waste and the tunnel structure strength is sufficient
capacity and failure risk of Tunnel 2, then overburden thckness would be neeced. Ot
conduct the capacity ar!d fa_llure_”Sk ?Vqluatlons determine how much weight the Tunnel 2 structuré can
for the tunnel. Otherwise, identify missing or support and if reduced overburden thickness will maintain
inadequate data and plan to collect it so the adequate shielding and possibly improve Tunnel 2
Tunnel structural integrity (capacity) and failure | structural stability. BW
risk evaluation can be completed”.
The DS-5 &6 and DR 5 & 6 identify different issues for
Based on reading this, after DR5 is reviewed you Begogiﬁona gven_thoutgh tpeylretquiretﬁverc:a]ppling df_ﬂi-
-5 is addressing structural strength and failure ris
may not evaluate DRG. under current congitions, while DRg—G uses a modeling
approach to evaluate how Tunnel 2 would respond to
corrosion, decay, and potentially damaging events (e.g.,
earthquakes, major thunderstorms, heavy snowfall). These
two sets of DSs & DRs have been revised to make their
differences more obvious.
Your last comment is correct, if the Tunnel 2 data
collected are not adequate to support the DR-5 evaluation,
they would likely be insufficient to support the FEMA
model too.
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35 Pg. 7, Plan for This paragraph is confusing. The document Clarification on excavation is needed here. Clarification
Obtaining the states that collecting corrugated skin samples for
Data, Data destructive assay is not recommended and For example, is the location of the overburden
Collection provides an explanation (removal of the excavation important to avoid local instability?
Options overburden could cause local instability and
(external) locally compromise the effectiveness of the steel | The whale arches and their footings extend away from the
and coating). BUL hen it goeson tosay that | e e s e w0 aw
excavation to visually inspect ar_‘d pOSjSIny Exposing the concrete arches and their ,cgn?:rete footings
sample concrete whales and their footings would | for inspection is not expected to cause steel skin damage
be appropriate. or local instability.
Local instability is more of a concern if the excavation
was to extend to the skin, causing the local overburden to
fall or shift and possibly damage the steel skin do to the
weight of the falling-shifting overburden. (RWO 5-17-17)
36 Pg. 7, Plan for A parenthesis is missing here. Please revise: (e.g., weld strength... and Minor Edit
Obtaining the corrugated skin stability).
Data, Data BW
Collection The parenthesis was added. (RWO 5-16-17)
Options
(internal)
37 Pg. 7, Plan for The last sentence references Tunnel 1, not Please change to Tunnel 2. Minor Edit
Obtaining the Tunnel 2.
Data, Enhanced The “1” was changed to a “2” (RWO 5-16-17)
Surveillance BW
Data Collection
(external)
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