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Atitachment 3
AG/ DA - GROUT TREATMENT FACILITY UNIT MA IGER’S MEETING
ATE: June 26, 1991
TIME: 14:30 - 16:00
PLACE: EPA Office - Richland, Washington
1. Sign-off ( tstanding Meeting Minutes
2. En. 1eering Change Notices
3. Piping Closure | 1
4, Core mpling
5. Disc s NOD comments ar r responses

6. Assign/Discuss Action Items






1-29-91:3 WHC will prepare a '~*t.  for DOE-RL through Ke eth Bracken
to EPA Reg- X address | the following items: 1) a
statement ¢ .he nature of the wastes coming out of the
candidate { (s; 2) a statement that in treating the
effl t an apparent nor iste water is created, whereas
here ire the tank effluent may have been a non-waste
water; 3) Does the reduced concentration of TOC in the
treated w 's mandate their designation as waste iter?
Action: uett Voo |.

CLOSED (4-29-91)

1-4-91:1 WHC to prov le information on the rate of hydrogen build up
within 1 e wlt and the rate of diffusion of hydrogen out
of the vault. Action: Jeff Voogd.
CLOSI (4-2 91)

9-18-90:3 WHC will provide updated Bluelines at the January 1991 UMM.
Action: Steve Briggs.

CLOSI (4-2 91)

7-23-90:3 A copy ¢ 1e TPA change request will be sent to an Duncan
(EPA). Action: Cliff ( ark.

CLOSED ( -29-91)
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Drawing of Proposed Vault Cutaway Model
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Engineering Change Notices













1. ECN

ENGINEERING CHANGE NOTICE CONTINUATION SHEET bage 4 of /1 B-714-84

ELECTRICAL CHANGES T0 Dnaw. i3S

7) H-2-77641, Sh 1, Rev 1

A) WIRE RUN LIST (Z F6-7, E6-7):
1. FROM column, GWD 57, , 59, 60, 73, 74, 75, & 76: Delete “JB".

2. VIA column, GWD 57, 58, 59, & 60: In descending order add the following:
TE-102-1 PB, 124...
TE-102-2 PB, 125...
TE-102-3 PB, I26...
TE-102-4 PB, I27...

3. VIA column, GWD 73, 74, 75, & 76: In descending order add the following:
TE-103-1 PB, [28...
TE-103-2 PB, 129...
TE-103-3 PB, I30...
TE-103-4 PB, 140...

B) Change "TYPE OF WIRE" Note 4 to read:
TI RMOCOUPLE EXTE It CAt E PROVIDED BY THERMOCOQUPLE MANUFACTURER.

8) H-2-78507, Sh 1, Rev 1

A) WIRE RUN LIST (Z F6-7, E6-
1. " FROM column, GWD 128, !9, 130, 131, 138, 139, 140, & 141: Delete "JB"

2. VIA column, GWO 128, 129, 130, & 131: In descending order add the
following:
TE-104-1 PB, I66..
TE-104-2 PB, 165...
TE-104-3 P8, 164...
TE-104-4 PB, [63...

3. VIA column, GWD 138, 139, 140, & 141: In descending order add the
following:
TE-105-1 PB, 169...
TE-105-2 PB, 170...
TE-105-3 PB, I71...
TE-105-4 PB, 172...

B) Change "TYPE OF WIRE" Note 4 to read:
THERMOCOUPLE EXTENSII  CAl PRQVIDED BY THERMOCOUPLE MANUFACTURER.




1. ECN
ENGINEERING CHANGE NOTICE CC TINUATION SHEET bage 5_of Il B-714-84

9, SPECIFICATION b-/.4-C2

A) SECTION 13440

1. Add the following | ference paragraph:
1.1.1.3 American . ciety for Testing and Materials (ASTM)
£ 235-82 Standard Specification for Thermocouples,
Sheathed, Type K, for Nuc 2ar or for Other
High-Reliability Applications

2. Delete Data Sheet Y-102 and replace with new Data Sheet Y-102 as shown on
page 6 & 7 of this N.
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G . Treatment Facility

t Manag s ‘eting
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Drawing Pack: @ for Closure of Vault Piping



VAU CC TRUCTION ISOLATION

1. Install chai lir fence to isolate the vaults under

constructi 1 from those in operation.

a. Se site plan attached.
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Grout Monthly Status Report
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@ Hanford Company

Westinghouse

o4 IRNINTY

P.O. Box 1970 Richiand, WA 99352

June 14, 1991

Mr. K. W. Bracken, Director
Waste Management Division
U.S. Department of Energy
Richland ' erations Office
Richland, washington 99352

Dear Mr. Bracken:
GROUT MONTHLY STATUS REPORT FOR WASHINGTON STATE DEPARTMENT OF ECOLOGY

Attached is the Grout Monthly Status Report for May.
transmitted to Washington State Department of Ecology with the enclosed

transmittal letter.

Very truly yours,

el

J. L. Epstein, Manager
Grout Facilities
Defense Waste Remediation Division

mrs
Attach nts 2
DOE-RL -

S&WE -

C.
J.
R
S

——

ZOormrrm

[N ]

. Clark
. Daily

Puthoff (w/o

. Wisness

. King
. Woebkenberg

tHanfard Operannns ane

.tachment)

wnernng Contractor for the 1S Napartment of Frergy

9154372

This report is to be



)artment of Energy

ichland Operations Office
P.O. Box 550
Richiand, Washington 99352

Mr. Paul T. Day

Hanford Project Manager

U.S. Environmental Protection jency Region 0
712 Swift Boulevard, Suite 5

Richland, Washington 1352

Mr. Timothy L. Nord

Hanford Project Manager

State of Washington
Department of Ecology

Mail Stop PV-11

Olympia, Washington  98504-§;

Dear Messrs. Day and Nord:
GROUT MONTHLY STATUS REPORT FOR WASHINGTON STATE DEPARTMENT OF ECOLOGY
Attached is the Grout Monthly .atus Report for May.

Sincerely,

Steven H. Wisness
Hanford Project Manager

Attachment
Grout Monthly Status

cc: T. B. Veneziano
R. F. Wood






9154372
ATTACHMENT 1
Page 2 of 3

PROJECT B-714

Progress on Project B-714. Grout Mi-posal Vaults 102-'"F, has been
hampered during the peric due to aifficulties w th apply g the
asphalt coating within the vaults. Based on field tests, tne interior
walls will have to be sacked to achieve a coating application that is
acceptable. This issue v ; presented at the May 30, 1991, Unit Managers
Meeting in Seattle.

PROJECT W-089

VAULT

VAULT

GROUT

GROUT

Bids submitted for the ¢ gn, fabrication and delivery of the Project
W-089, Grout Vault Vent’ .ion System, has been completed. | H
procurement is in the pr :ss of reconciling inconsistences with the
proposals before a contract can be awarded. Additional CENRTC funding
is also needed from Grout Facilities to support Procurement contract.

EXCESS LIQUID AND LEACHA" REMOVAL SYSTEM

A draft plan has been completed to document the methods to be pursued to
remove excess liquid from the grout vaults.

EXHAUSTERS

Alternate vault exhauster from existing equipment are being
investigated. It may be ssible to modify surplus exhauster equipment
for use on the vaults.

FORMULATION

The criteria document, "¢ )t Formulation Material Specification," WHC-
SD-WM-CSD-003, was issued for final review on May 17, 199].

Two letters were issued { QOak Ridge National Laboratory reaffirming the
agreed to schedule an ac¢ vities for their grout reformulation work.

PROGRAM BASELINE

The Tri-Party Agreement c inge request negotiations have concluded and a
27-month delay to the interim and major milestones are planned. A
program change request package is being assembled including red-1ined
level 2/3 program basel ;chedules, marked up Cost Account
Authorizations, an upc Activity Data Sheets.



9154372
ATTACHMENT 1
Page 3 of 3

VERIFICATION OF GROUT PERFORM: E

WASTE

Ecology has expressed its willingness to evaluate nondestructive
techniques for verificat 1 of grout performance. Therefore, technical
conversations were initi 2d with the University of California-Davis,
Depar ment of Electrical 1gineering and Cc 'uter Science.

TRANSFER

A meeting was held or | 26, 1991 to detail status of actions for the
transfer of 241- 1€ :entrated pho: 1ate waste to the 241-AP-102
Grout feed tank. Wor <ages have been prepared for all work and

transfer should be at occur in late June 1991.
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GROUT TREATMENT FACILITY June 26, 1991

“DRAFT" NOD RESPONSE TABLE Page 9 of 128
Ecology
r~-~snt/Response i Concurrence

DOE-RL/WHC Response No. 1: This permit application presents an expected waste composition,
defines the variability, and establishes the performance requirements for the waste form
product. Any waste processed by the GTF will be within the compositional range defined in
this permit application and will meet the established waste form performance criteria.

The composition of wastes processed by the GTF will be presented in the annual report
(Chapter 12.0) and will be available with other facility records. In addition, a checksheet
will be provided to Ecology (by ‘Certified Mail - Return Receipt’ or equivalent) 30 days
prior to processing. Grouting will proceed if Ecology does not respond within 30 days after
transmission of the :tter. Text has been modified. [p 3-26, 1n 26-30]

Frnlng 7 se: 1e checksheet provided to Ecology should contain both the physical and

cnemicar anaiysis indicated in ible 3-13 along with the detailed ‘ganic analysis de; :t

in Table 3-2. Explain why silver and iron are reported in Appendix 3J, but not listed in

Table 3-13. Provide a detailed description of how the mixing is accomplished to simulate the
it grout mixer. (173-303-300)

DOE-RL/! . Response No. 2: The check sheet of Appendix 3J does not address physical

properties indicated on Table 3-13 as the properties on that Table deal solely with the

grouted waste. Appendix 3J will be modified to include physical properties. [APP 3J]

The « 2cksheet of Appenc ¢ 3J addresses silver and iron, which are not listed on

Table 3-13. Silver and iron determinations result from the same inductively coupled plasma
analyses as other metals. Table 3-13 has been modified to include silver and iron.

[p T3-14.1, line 21-22)

If organic species identified in WAC-173-303-9904 are determined present, the Appendix 3J
check sheet will be mo fied to address these species. Organic chemical constituents not
specifically identified in WAC 173-303-9904 are only of gross concern with regard to set
delay of the grouted waste form. Thus, total organic carbon is measured with the methods of
Table 3-13, and reported under the Appendix 3J check sheet.

Ecology Response No. 3: Although it is acceptable to compile a 1ist of only the organic
constituents detected in a feed or candidate tank which are also found in WAC 173-303-9903
(not WAC 173-303-9904 as indicated in the response) along with their measured concentrations,
all chemical analysis data must be attached to the checksheet. Furthermore, the description
of how mixing is accomplished to simulate the TGE grout mixer was not provided in your
response. (173-303-300)




No.

GROUT TREATMENT FACILITY June 26, 1991
"DRAFT" NOD RESPONSE TABLE Page 10 of 128

Ecology
Comment/Response Concurrence

18.

Ecology Requirement: The chec~heet must identify any detectable organics listed in

WAC 173-303-9903 along with thi r concentration. In addition, all chemical analysis data
must be attached to the checksheet. The description of mixing, as requested previously,
should be provided in the application.233.

DOE-RL/WHC Response No. 3: The checksheet of Appendix 3J identifies detectable organic
constituents listed in WAC 173-303-9904. WAC 173-303-9903, as cited, applies solely to
Discarded Che ci: Proc :ts (U and P wastes). Such U and P wastes are commercial chemical
products, identifie under WAC 173-303-081, as unused chemicals, their containers, and
residue or contaminated soil fi m the spill of such unused chemicals. It has never been the
intent of the ¢ - to dispose of U and P wastes. Rather, organic constituents under WAC 173-
303-9904, when from a listed source, are dangerous wastes and will be so identified in the
checksheet of Appendix 3J. In addition, DOE-RL/WHC will submit a complete analytical data
package at the time of Appendix 3J checklist submission. This analytical package will
include all organic constituents and their concentrations that were detected.

Laboratory scale dry materials are typically blended in a V blender. Laboratory grout
slurries are typically blended in a Hobart blender. Procedures have been prepared to assure
that laboratory s¢ le blending ractices approximaf 111 scale conditions as closely as
possible. Likewise, laboratory scale mixing data can provide input to process control
parameters for product quality ntrol. A discussion on laboratory blending operations has
been provided in the permit application (Rev. 2).

Page 3-7. The columns in Table 3-5 are incorrectly labeled. The column which is labeled
"mg/g9" should be relabeled "Molecular Weight". This quantity is not a compound concentration
and should therefore not be located under the "Compound Concentration” column. Please
correct.

DOE-RL/WHC Response No. 1: Te» has been modified. [p T3-5]

Ecology Response: The columns in Table 3-5 are still incorrectly labeled. Please correct.

The ‘Equivalent Concentration’ column must indicate that the values presented are in percent.

To aid in the evaluation of the data presented, indicate the source for determining the

toxicity category, e.g., EPA sp |1 tables, NIOSH, etc. According to EPA spill tables,

soluble cyanide salts, such as sodium hexacyano iron III, are toxicity category ‘A’

substances. Therefore, Table 3-5 should be amended and the designation recalculated.

DOE-RL/WHC Response No. 2: The text of Table 3-5 has been modified to read "Equivalent 08/30/90
Concentration %." [p T3-5]




19.

GROUT TREATI IT FACIL..!/ \ June 26, 1991

“DRAFT" NOD RESPONSE TABLE Page 11 of 128
. Ecology
Comment/Response Concurrence

xicity categories roferenced were from EPA spill tables (40 CFR §302.4). Table 3-5 has
been modified to Tat  3-6 and include a footnote to this effect [p T3-6]. In addition, ' e
reference has been ¢ d.

The application of Table 302.4 from 40 CFR, "List of Hazardous Substances and Reportable
Quantities," is limited to specified substances. Although sodium ferricyanide [also known as
sodium hexacyanoferrate(IIl)] is not specifically identified on Table 302.4, Ecology is
correct in notin that "Cyanides (soluble cyanide salts), not elsewhere specified" are listed
with a toxicity category ‘A.’ Sodium ferricyanide solubility in water exceeds the Reference
Double- 211 Tank Waste concentration. Table 3-5 has been amended and the designation

rec: L ted. [p T3-5]

Page 3-9. Explain why a "corrosive" environment (pH>12.5) complies with DST specifications

for corrosion protection of tanks and piping.

DOE-RL/WHC Response: The caustic concentration of the waste can be high enough that the 09/07/90
environmental laws could classify the waste as ‘corrosive.’ However, corrosive is a relative

term. A solution that is corrosive to one material is not necessarily corrosive to all

materials.

The principal concern from a materials compatibility standpoint is the corrosion of iron due
to caustic. To determine the regions within which corrosion occurs, a Pourbaix-type diagram
is use 11 (Reference 1). This is a diagram that relates pH and electrical potential (Eh) for
a metal. This agram indicates that at a pH of greater than 10, the iron is in a passive
condition. Bickford (Reference 2) sums up the corrosion of carbon steel as:

“The net result of Eh and pH on the dissolution of iron or carbon steel is ..., that the
Eh/pH diagram is divided into regions of immunity, corrosion and passivation. In the
immunity region, there is no thermodynamic driving force for dissolution, and no corrosion
occurs. In the corrosion region, there is sufficient driving force for corrosion, and
corrosion proceeds. In the passivation region, there is sufficient driving force for
corrosion, but the :ial corrosion results in the formation of a protective hydrated oxide
layer which restricts corrosion to negligible levels. Thus, even though the dissolution of
iron is predicted at all pH and Eh conditions, it can be ignored for many conditions in water
at pH 10 and higher."



No.

GROUT TREATMENT FACILITY : June 26, 1991
"DRAFT" NOD RESPONSE TABLE Page 12 of 128

Ecology
Comment/Response Concurrence

20.

In addition to the more general thermodynamic studies on iron, there have been several
studies that have been site spi ific. These are summed up in a publicly released document
(Reference 3). These coupon s' Jies looked at typical steels used at the Hanford Facility
with

typical synthetic wastes. Var us temperatures and waste compositions were studied. The
results of these studies were to set waste tank content composition standards. The standards
were set at levels which ensure that the carbon steel tank walls corrode at less than a mil
(.001 inch) a year.

References:

1) Pourbaix, Marc , Atlas of Electrochemical Equilibria in Aqueous Solutions, National
Association of Corrosion Engineers, 1974.

2) Bickford, D. F., DPST--86-275, Thermodynamic Model of Waste Tank Corrosion With
Implications to Pitting During In-Tank Processing, Washing and Storage,
February 14, 1986.

3) Divine. J. R., W. M. Bowen. D. B. Mackey, D. J. Bates, K. H. Pool, PNL-5488,
P ‘Ton Equations for Ci osion Rates of A-537 and A-516 Steels in Double Shell
Slurry, Future PUREX and Hanford Facilities Wastes, Pacific Northwest Laboratory,
Richland, Washington, 1985.

Text has been modified. [p 3-6, In 30-50; and p 3-7, 1n 1-12)

Page 3-10. The formation of hy ‘ogen gas and slurry growth have been reported in the double-
shell tanks. A discussion of t :se two mechanisms should be presented as they relate to
reactivity and/or ignitability.

DOE-RL/WHC Response No. 1: The generation of hydrogen by radiolysis of water in the grout,
or grout feed material, does not present a reactivity or ignitability concern for the GTF as
this accumulation is prevented by either active ventilation systems (feed tank, processing
module, and vault during operation), or by not allowing pockets of hydrogen to accumulate by
eliminating void spaces (vault after closure). .

The mechanism identified as the cause of slurry growth is the generation and trapping of gas
pockets in the waste. The slurry growth phenomenon only has been observed in wastes which

are highly concentrated, viscous, and have a tendency to form crusts which prevent the rapid
escape of any generated gases. The grout feed material will not exhibit slurry growth as it
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is ow in viscosity, a1 because the formation of a crust will be prevented by the mixing of
the grout feed material. This will prevent the accumulation of gas pockets in the waste and,
therefore, slurry growth will not occur. Text will remain unmodified.

Ecoloay Response No. 2: Based upon information provided to Ecology at the January 4, 1991
unit manager meeting, it is our understanding that a concern has arisen regarding the
generation of hydrogen gas within the vaults. This concern has led to a design change which
provides gas vents from the LDCRS, through the asphalt cocoon, to the soil for the purpose of
re ieving any hydrogen gas which may accumulate. All data regarding the generation of
hydrogen s, expected volumes, rates, etc. must be provided to our office as soon as

| ssible. Engineering calculations, assur :.ions, and other ita relevant to the design of
the pr¢ sed venting system must also be provided.

‘RL/wriC Response No. 2: Information presented at the January 4, 1991, Unit Managers
meeting discusse design changes have been made to mitigate any problems that may arise from
radiolyt : hydrogen ¢ eration. These design changes were made to assure the safety of the
disposal system, based on conservative assumptions for hydrogen generation and venting. The
information relevant to hydrogen generation and venting was provided to Ecology at the March
22, 1991, GTF Unit Managers Meeting.

Page 3-12. The reference to Table 3-8 is incorrect. Please determine proper reference and
amend.
DOE-RL/WHC Response: Text has been modified to reference Table 3-1. [p 3-9, In 31} 01/23/90

Page 3-13. Designation by carcinogenicity is based, in part, on waste quantities exceeding
220 pounds ( )0 kilograms), not 400 pounds. Please correct. [173-303-084(7)].
DOE-RL/WHC Response: Text has been modified. [p 3-10, 1n 37] 03/16/90

Page 3-13. The last sentence on this page is confusing. In light of the fact that specific

conductance is high in relation to groundwater properties, explain why specific conductance

would not be a useful release detection parameter in the groundwater. Unless we state

otherwise, specific conductance must be measured. [173-303-645(4)(a)] _
DOE-RL/WHC Response: Specific conductance of the waste is not being measured as it is 01/23/90
uniformly high for all wastes to be processed by the GTF. Therefore, knowledge of the

specific conductance of any given waste batch processed by the Grout Processing Facility does
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would not resume until the reason< for the failure were understood and measures to prevent
future recurrence were establishe and implemented. [p 3-32, 1n 25-29; and p 7-1, In 25-33]
Ecology Resnnnse: Line 3, insert the following: "The retreatment plan will consist of in
sit resoli fication or removal from the vault for further processing. Under no
circumstances wi | unsolidified wastes remain in the vault."

Line 4, ¢ t to read: "“for approval within ™ “4-ys of determining the waste has not
solidified and before being implemented."

DOE-RL/WHC Response No. 2: As discussed at the March 26, 1990, GTF Unit Managers Meeting, a
‘pre iminary recovery plan’ will be submitted to Ecology 60 days after determining that the
grout did not properly set up. The ‘preliminary recovery plan’ would discuss the options and
studies being undertaken by the [ -RL and WHC to recover from this event and achieve final
disposal in accordance with the 1andfill requirements. The final plan will be approved by
the appropriate regulatory agencies prior to implementation. Text has been modified in
Chapter 7.0. [p 7- , In 25-33]

Ecology Resr~--~ Mo. 3: Although the vaults will be considered surface impoundments for

purposed of v111ing them with a liquid, Ecology’s review and acceptance of this facility is

centered on the premise that the grout slurry will solidify and become a monolith acceptable
for land disposal. Ecolo ' is willing to permit the use of the vaults as a temporary surface
impoundment, not as a long term storage or disposal impoundment.

Ecology Requirement: The application must indicate that both the landfill requirements and
the performance criteria for solidification established in the permit will be achieved upon
completion of the retreatment plan. | 73-303-140(4) and -283]

DOE-RL/W . Response No. 3: The final waste form will comply with the 1andfill requirements.
In particular, the final waste form will comply with EPA Guidance Document EPA/530-SW-86-016,
*Prohibition on the Placement of Bulk Liquid Hazardous Waste in Landfills.” This document
specifies the particular tests that the waste must pass in order to comply with the
environmental laws concerning the disposal of bulk liquids in landfills. As specified in the
previous response, the appropriate regulatory agencies will approve any retreatment plan
prior to implementing. This will allow the regulatory agencies to make an informed decision
that is consistent with the current regulations and with the specific circumstances of the
event taking place. In addition, due to the unknown nature of the possible anomalies of
solidification in this material, the retreatment plan will justify in detail any deviation
from the landfill requirements and solidification performance criteria. No deviation will be
allowed unless specific written approval from Ecology is received. Text has been modified.
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26. Page 3-17. Post-curing verification of the actual vault monolith must be conducted to prove

the effectiveness of this treal 2nt process. Discuss the type of verification to be
utilized. [173-303-283]

DOE-RL/WHC Response No. 1: The actual verification techniques to be used are being
developed. A discussion of the options for post-curing verification has been added to the
permit application. [p 3-22 through 3-26]

Ecology Response: Post-curing verification of the grout monolith must include the coring of,
at least, the first mixed waste vault. Upon correlation of this coring (and the coring
conducted at the phosphate/sulfate waste vault) to nondestructive verification methods, the
need for coring additional vaults will be determined. Although coring may be partially
suspended, all vaults must be designed to accommodate such coring should this activity be
required in future vaults. (173-303-283 and -300)

DOE-RL/WHC Response No. 2: The first mixed-waste vault will be physically sampled to ensure
that the grout has solidified, and to demonstrate that data from other types of testing can
be relied upon to verify that s idification has occurred.

Compressive strength and leach testing will be performed on the samples. In addition,
testing may be performed to provide a more complete description of the cured grout.

Text has been modified. [p 3-25, 1n 27-30]

Ecology Response No. 3: The response does not explicitly state that coring will be
conducted.

Ecology Reguirement: The term "physically" must be replaced with "core" in the response.
The application must also state that a report will be submitted to Ecology with a comparison
of the coring results to the bottle-on-string sampling and the non-destructive testing
results. Ecology’s review of this report may lead to the partial suspension of future vault
coring. The application must also state that all vaults will be designed and built to

"accommodate such coring should ' is activity be required in future vaults.

(173-303-140, -283 and -300)

DOE-RL/WHC Response No. 3: The =2rmit application will state that core drilling will be
conducted until c« ‘idence in otner verification methods increases such that core drilling is
no longer necessary. The permit application will also state that a report will be
transmitted to Ecology with a comparison of core drilling results to the bottle-on-string and
NDT results, and that Ecology’s eview of this report may lead to the suspension of the
requirement to core drill future vaults. The core drilling plan will be submitted to Ecology
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necessary data to show that grout temperature limits will not be exceeded during operation.
This data will be provided to Ecology when available. Text will remain unmodified.

Ecology Response: Have the adiabatic calorimetry tests been completed? The response
indicates that it is not, but the application provides some results from ‘adiabatic testing’.
If the testing is complete, please provide the test procedures and results; if not, the
procedures alone should be provided until the results are complete. Temperature effects on
the vault, liners, and grouting process are still under review.

DOE-RL/WHC Response No. The adiabatic calorimetry tests have not been completed. The
procedure for this testing will be provided in a separate transmittal to Ecology.

C w 'rence th this issue will | '‘mined afi * receipt a
review Ul e duldudioic calorimetry procedure and results.
DOE-RL/WHC Response ). 3: Adiabatic calorimetrg data and vault thermal modeling indicate
that the current grout formulation may exceed 90°C at the centerline of the grout waste form.
The modeling data and modeling continue to support that the vault walls and liners will
continue to be well below 90°C. A number of options are being pursued to assure grout
quality. Options currently under evaluation include feed pretreatment, grout formulation and
control :d vault filling. The results of calorimetry and modeling have been presented to
Ecology at the July 26, 1990, and the February 26, 1991, GTF Unit Manager Meetings. The
technical reports will be given to Ecology in a separate transmital when t| / are cleared.
Text wi | remain unmodified.

Page 3-20. The frictional pressure drop criterion given_ here, 10 1bf/in2 per 100 ft, does
not correspond with that given in Table 3-9 (11.2 1bf/in2/100ft). Please clarify.
DOE-RL/WHC Response: e correct value for frictional pressure drop 1imit is 14.0 lb,/in2
per 100 ft. The values in Table 3-12 (previously Table 3-9) and the criteria statement have
been corrected to this value; the calculation as presented is correct. The text has been
modified to 14 1b,/in’ per 100 ft. [p 3-30, 1n 10; and p T3-12]

Page 3-20. Upon substitution of the figures provided into the equation given for frictional
pressure drop, it appears that grout slurry densities greater than 11 1b/gal would cause a
frictional pressure drop greater than your criterion. In addition, your reference was found
to be superseded by a 1987 version. It is recommended that the equation and units be
rechecked with the latest edition. Please clarify or provide updated information.

03/16/90
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Para 1: The most recent report that addresses the anisotropic nature of the unconfined aqui-
fer is Graham 1981.

Para 2: Recent work by Last, et al (1989) supports the hypothesis that an erosional
depression or possibly ‘window’ is present just north and slightly east of the 200 East

Area, an about 2 miles northwest of the GTF. This study has been referenced in the text.
This publication was not released prior to the submittal of the permit application in
November 1988. [p 5-10, In 13-18]

Para 3: The referenced reports (Graham 1981, 1984) are the most recent integration and
evaluation of hydrochemical data for the unconfined aquifer. Text will remain unmodified.

" e 5-39. New data from Dr. Gee (PNL) reported in 1987 and 1989 indicate recharge rates as
nigh as 10 cm/yr « bare surface areas. These references should be considered in this
scussion.
DOE-RL/WHC Response: Both references sited have been included and an enhanced discussion 01/23/90
added in the text. [p 5-12, 1n 30-42

Page 5-42. The E 2phant Mountain aquifer will discharge to the unconfined aquifer in this

area as long as the heads in the confined aquifer are greater than the water table elevation.

This fact should be noted. .

DOE-RL/WHC Response: The last sentence has been modified to read "The Elephant Mountain 01/23/90
aquifer can discharge to the unconfined aquifer in this area if the heads in the confined

aquifer are greater than the water table elevation." [p 5-15, In 3-5]

Page 5-49. This page repeats part of page 5-42 and 5-51. Please delete this page.
DOE-RL/WHC Response: Page has been deleted. 01/23/90

Page 5-49. Should the reference in paragraph 6 be Figure 5-10 instead of Figure 5-13?
DOE-RL/WHC Response: Text has been changed to read Figure 5-10. [p 5-15, In 9] 01/23/90

Page 5-49. Your reference to Graham et al. 1984 says that the discharge to the unconfined
aquifer occurs near West Lake. Since the time that this report was prepared, B Pond has been
enlarged and water levels are higher near B Pond. Discharge is possibly occurring from the
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unconfined to the confined aquifer near the 200 East Area and from the confined to the
unconfined aquifer adjacent to est Lake as stated. Please discuss this possibility.
DOE-RL/WHC Response: A statem t has been included in the text that reads "Increased 02/26/90
hydraulic head in the unconfin aquifer due to B Pond may increase the potential for
groundwater flow from the unconfined aquifer into the confined aquifer in the 200 East Area
and vicinity. Ii ‘eas outside the influence of B Pond where the potentiometric level in the
confined aquifer eeds the wi er table elevation, the potential for groundwater flow is
reversed.” These possibilities are under investigation in connection with CERCLA related
studies such as the 200 BP Work Plan. [p 5-15, 1n 18-23]
Page 5-51. The unit of ftz/day is transmissivity not h¥draulic conductivity. Graham’s
tables are also listed as transmissivity, however, in m“/day. Please correct.
DOE-RL/WHC Response: ‘Hydragllc conductivity’ has been changed to ‘ti 1smissiv1ty 01/23/90
Units have been changed to m°/d as in Graham; the equivalent value in fte /day follows in
parenthesis to provide consistency in the permit application. ([p 5-15, In 13-14]
Page 5-53. An outline of the { - or waste nagement area should be indicated on
DOE-RL/WHC Response: An outline of the GTF has been included. [p F5-22)

01/23/90

Page 5-62. The text must indicate the fact that "T" represents transmissivity and "b"
represents the thickness of the aquifer. Please amend.
DOE-RL/WHC Response: The words have been spelled out in the text. [p 5-19, In 45-47) 01/23/90
Page 5-64. Typo, paragraph 3. "nearly" should be "nearby".
DOE-RL/WHC Response: Text has been modified. [p 5-21, 1n 14] 01/23/90
Page 5-64. An explanation for the high coliform bacteria counts in 1986 should be provided.
DOE-RL/WHC Response: °~ e reason for the elevated.levels are unknown. Any such discussion 01/23/90

would be purely speculative. Text will remain unmodified.
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Page 5-66. The point of compliance may change as B Pond is decommissioned. The groundwater
flow r-ection should change resulting in the upgradient wells becoming downgradient wells if
natur  groundwater flow is to the Columbia River from the 200 Areas. This fact should be
taken intn account in your discussions regarding point of compliance.

DOE-RL/W . Response: Section has been modified to read, "When B Pond is decommissioned, the
underlying groundwater mound will dissipate and the groundwater flow direction will revert ‘to
the regional eastward direction. This may change the point of compliance resulting in the
upgradient we |s becoming downgradient wells, and the downgradient wells becoming upgradient
wells." [p 5-23, In 17-21]

| 9. 11 1al detection monitoring wells at the point of compliance m~ be =~ tired in
tuc present upgradient position before post-closure occurs, if B Pond is decummissiuned
before nost-closure activities begin. This fact should be noted.

DOE-RL; IC Response: :xt has been added to discuss the possibility of additional upgradient
monitor g wells if B-Pond is decommissioned. [p 23, In 21-22]

Page 5-70. What ¢ fect will dilution have on this well? Will samples collected from this
screened interval be equivalent to those collected from other upgradient wells?
DOE-RL/WHC Response: A text change has been de to correct the description of the well
construction. ([p 5-26, In 1-4}

It is recognized that the added screen length introduces the possibility of dilution. This
effect is being evaluated.

Page 5-72. Has the model used to determine well locations been run using hypothetical
conditions likely to be present when B Pond is decommissioned? If not, why not?

DOE-RL/WHC Response: Decommissioning B Pond will change the direction of groundwater flow
and the hydraulic gradient of the GTF, but it will not affect the well spacing in that the
wells cot 1 be spaced farther apart. This can be demonstrated by showing that the hydraulic
gradient 1n the area does not change significantly. This is the only changed parameter that
could affect the model that was run. Text will remain unmodified.

Page 6-2. How does the slope in the waste feed pipeline allow drainage back to the feed tank

01/23/90

04/29/91

01/23/90

02/26/90
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Page 6 '”. The vault construction inspection plan was not submitted in April 1989. Please
amend tnis date.

DOE-RL/WHC Response: The design reports have been incorporated in the revised permit
application and the referenced date has been deleted. [p 6-12, 1n 46-47; and APP 4G]

Pz~~~ 7 1. The contingency plan should include a list of all equipment which contains
pOLenLla]]y dangerous materials, both wastes and products, and remedial actions to be taken
in the event of their scharge to the environment.

DOE-RL/WHC | ponse: Remedial ac ions are covered in Appendix 7B of the permit application.
A listit of equipment containing dangerous substances has been added to the text. ([p 7-1,
In 20-23]

Page 7-19. The DOE-RI report should also include actions already taken to mitigate the
situation. Please ad this requirement. [173-303-145(3)]
DOE-RL/WHC Response: Text has been added. ([p 12-7, In 3]

Page 7-20. WAC 173-303-082 is not applicable for spill notification. WAC 173-303-145 should
be appropriately addressed in this section.

DOE-RL/WHC Response: Text has been changed to delete exclusion l1imits and discuss
notification in accordance with WAC 173-303-145. [p 12-8, 1n 17-18]

Page 7-21. Typo. "“Tech- ni 1es" should be "techniques"”.
DOE-RL/WHC Response: Chapter 7.0 was completely rewritten to be replaced by the GTF building
emergency plan (APP 7B). This comment is no longer applicable.

June 26, 1991
Page 43 of 128

Ecology

onc'n~ "

01/23/90

01/23/90

01/23/90

01/23/90

04/29/91
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103. Page 7-25. To avoid confusion _ith the 2727-S Nonradioactive Dangerous Waste Storage
Facility, Building 616 should | added to the description of where containers should be
delivered.
DOE-RL/WHC Response: Chapter 7.0 was completely rewritten to be replaced by the GTF building 04/29/91
emergency plan (APP 7B). This is no longer applicable.
104. Page 7-26. To avoid confusion with the 2727-S Nonradioactive Dangerous Waste Storage
Facility, Building 616 should be added to the description of where containers should be
delivered.
DOE-RL/WHC Response: Chapter 7.0 was completely rewritten to be replaced by the GTF building 04/29/91
emergency plan (APP 7B). This 5 no longer applicable.
105. Page 7-26. Should liquids be detected in the LDCRS, it is not appropriate to return this
liquid to the vault because the integrity of the vault is unknown. The leachate should be
delivered to and held in some other storage vessel until the vault has been asses: 1.
r73-303-650(5)])
JE-RL/WHC Response: Liquid wi | | returned to the double-shell tank farm system if the 03/16/90
vault integrity is questionable. Text has been modified accordingly. [APP 7A, p 7A-1]
106. Page 7-29. To avoid confusion with the 2727-S Nonradioactive Dangerous Waste Storage
Facility, Building 616 should be added to the description of where containers should be
delivered.
DOE-RL/WHC Response: Chapter 7.0 was completely rewritten to be replaced by the GTF building 04/29/91
emergency plan (APP 7B). ° is is no longer applicable.
107. Page 8-14. Which of these courses, or which combination of courses, satisfies OSHA
requirements requiring 40 hours of training for hazardous waste workers? (29 CFR 1910)
DOE-RL/WHC Response: Tables have been modified to show courses that satisfy OSHA 01/23/90
requirements. [p T8-5; and p T8-7.1, 1n 14-15]
108. Page 9-1. The second sentence of the first paragraph should be amended from "...disposal of
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DOE-RL/WHC Response: The table incorrectly stated the 1imit for fluoride which should be 01/23/90
4,000 ppb. The table has been amended. ([p T79-2, In 11]
Page 9-7. It is not clear what units are applicable to the last column of Table 9-2. Are
these numbers conc trations or dimensionless fractions? Please clarify.
DOE-RL/WHC Respon: The numbc s are dimensionless fractions. For example, the models used 01/23/90
to project performance of the «.sposal action indicate that the projected contaminant level
for arsenic in a hypothetical well 5 km (approximately 3 miles) from the di: isal site is
approximately 6% of the standard or 3 ppb. Text will remain unmodified.
Page 9-6. Comment #111 also pertains to the distance from the vaults to the nearest natural
surface water.
DOE-RL/WHC Response: The 3-mile distance was cited as required by EPA guidance on 01/23/90
preparation of the Exposure Information Report. The nearest natural surface water is the
Columbia River which is 7 miles from the GTF. The distance to the Columbia River has b )
included in the permit applicai . [p 9-5, 1n 30-32]
Page 9-9. Should the word "clean" in the last paragraph on this page be amended to
"cleaning"?
DOE-RL/WHC Response: °~ e word ‘clean’ has been changed to ‘cleaning’. ([p 9-7, In 37] 01/23/90
Page 10-3. Which evaporator is used to reduce decontamination solutions? If this
evaporator is not located at the GTF, this should be stated. How are decontamination
solutions transported to the evaporator?
DOE-RL/WHC Response: The evaporator detailed here is not part of the GTF. The evaporator 01/23/90

will be covered by another permit application. A general discussion of how the solutions are
routed to the evaporator from t @ GTF has been included. [p 10-3, 1n 39-42]

Page 11-1. The format of closure/post-closure plans has been discussed with Ms. Carol Geier
(WHC). In an effort to boilerplate dangerous waste documents, these discussions, and
comments on previously submitted closure plans, should be taken into account when developing
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properties. Therefore, so um | itonite was selected, blended with local silty sand and
tested by a geotechnical testing firm for the grout project. The results of the test data
were positive indicating that an acceptable blended soil mixture had been identified. In
addition, the geotechnical consulting firm also tested a clay from Idaho that has similar
characteristics to ci :ium bentonite in its permeability and activity. These test results
indicate a low permeability soil, but a soil with numerous small desiccation cracks and
several large cracks. Therefore, because the silty sand/bentonite blended soil was found to
be an acceptable materi: based on laboratory results, it is not required that additional
mater ; be tested." |[p App 11C-4, 1n 18-41]

The last line on this page is repeated on page 11-18 and should therefore
delegLea.

DOE-1 /WHC Response: One of the repeated lines has been eliminated.

Page 11-29. If the operational scheduling as described in this section exceeds the
requirements of WAC 173-303-610, a request for extension, with justification, must be
submitted to our office for approval. [173-303-610(4)]

DOE-RL/WHC Response No. 1: This section is the justification and request for extension.
Further elarification has been provided in the revised permit application. [p 11-44,

In 27-3¢

Ecc )qgy Response: Any requests for deviation from the regulations should be highlighted in a
separate section of the application. This issue will be addressed in Ecology’s forthcoming
response to a January 3, 1990, letter from Messrs. Lerch and Izatt regarding closure plan
format.

DOE-RL/WHC Response No. 2: A section has been added to Chapter 1.0 of the permit application
to discuss deviations from the regulations. [p 1-6, In 43-52; p 1-7, In 1-4]

Page 11-29. Congressional approval of funding is not an adequate reason for the delay of
treatment and closure activities. This factor must be deleted throughout the text.
DOE-RL/WHC Modified Response: Sentence has been deleted; however, this issue will be
resolved in the Hanford Facility-wide Permit.

01/23/90

01/10/91

04/29/91
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use equij :nt for bladder pumps?

pumps are no longer used, it has been deleted from the equipment list.

Page 5D1-4. Which wells have bladder pumps?
DOE-RL/WHC Response: None. Text will remain unmodified.

.7 """ 3. The i :u :y should be listed ¢ "+/- 0.01 ft" not just to "+ 0.01 ft".

applicable.

applicable.

Page 5D01-9. The first line repeats the last line of page 5D1-8. Please delete.
applicable.

measuring device should be recorded.

applicable.

Ecology
Comment/Response Concurrence
Page 5D1-1. If your samg ing pumps are dedicated piston and submersible pumps, why do you
JE-RL/WHC Response: The bladder equipment was used as backup at one time. Since bladder 02/26/90
02/26/90
. Response No. 1: Appendix 5D1 was completely rewritten. This comment is no longer
Ecology Response: The response cites the wrong page and/or line number. Please correct.
JE-RL/WHC Response No. 2: Appendix 5D1 was completely rewritten. This comment is no longer
04/29/91
DOE-RL/WHC Response: Appendix 5D1 was completely rewritten. This comment is no longer 04/29/91
Page 5D01-9. Steel tape method procedures should be repeated until two tape measurements
agree within +/- 0.02 ft. In ad tion, the serial number or other identifying number of the
DOE-RL/WHC Response No. 1: Appendix 5D1 was completely rewritten. This comment is no longer
Ecology Response: The response cites the wrong page and/or line number. Please correct.
04/29/91

DOE-RL/WHC Response No. 2: Appendix 5D1 was completely rewritten. This comment is no longer
applicable.

Page 501-12. The serial number or other identifying number of the conductivity meter should
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be recorded every time it is used.
DOE-RL/WHC Response No. 1: Ap; ndix 5D1 was completely rewritten. This comment is no longer
applicable. :
Ecology Response: The response cites the wrong page and/or line number. Please correct.
DOE-RL WHC Response No. 2: Appendix 5D1 was completely rewritten. This comment is no longer 04/29/91
applicable.
166. Page 5D1-13. Typo. "“Jingle" should be "Single". "“calibration" should be "calibrated".
DOE-RL/WHC Response No. 1: Appendix 5D1 was completely rewritten. This comment is no longer
applicable.
Ecology Response: The response cites the wrong page and/or line number. Also, the typo was
not corrected. Please correct.
DOE-RL/WHC Response No. 2: Appendix 5D1 was completely rewritten. This comment is no longer 04/29/91
applicable.
167. Page 5D1-14. Typo. ‘"braking" should be "breaking".
DOE-RL/WHC Response: Appendix 5D1 was completely rewritten. This comment is no longer 04/29/91
applicable.
168. Page 501-'7 Is U.S. Testing Co. the only laboratory planned to be used for analyzing these
samples?
DOE-RL/WHC Response: U.S. Testing Company is no longer being used. A1l laboratories used to 04/29/91
perform sample analyses will be approved by Westinghouse Hanford and Pacific Northwest
Laboratory.
169. Page 5D1-22. Typo. "Tc04-" sh 11d be "TcO, ™ and "HNO*" should be "HNO,".
DOE-RL/WHC Response: Appendix 5D1 was compﬁetely rewritten. This comment is no longer 04/29/91
applicable.
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173.

174.

175.

o The upgradient wells 11 e monitored for more than 1 year to establish background
concentration levels which may need to | seasonally adjusted.

Reference:

1) McNichols, .J. and C.B. Davis, “Statistical Issues and Problems in Groundwater
Detection Monitoring at Hazardous Waste Facilities," Fall 1988 Groundwater Monitoring
Review, pages 135-150, 1988. :

Text will remain unmodified.

PR~~~ o v Which of these courses, or which combination of courses, satisfies OSHA
requirenents requiring 40 hours of training for hazardous waste workers? (29 CFR 1910)
DOE-RL/WHC Response . 1: ibles have been modified to show OSHA requirements. [p 3-5: d
p 18-7.1]

Ecolog "esponse: The response is satisfactory but the reference is incorrect. The correct
reference is Appendix 8D, not 8E. Please correct.

DOE-RL/WHC Response No. 2: Chapter 8.0 has been completely rewritten. This comment is »
longer applicable.

Page 11A-i. This information was not provided in April 1989. Please amend this date.
DOE-RL/WHC Response: The design reports have been incorporated in the revised permit
application and the referenced date has been deleted. [APP 11A]

The QA/QC documentation will be required for all sampling and analysis activities. Please
include a QA/QC plan.

DOE-RL/WHC Response: The QA/QC plans covering all sampling and analytical work have been
provided to Ecology and EPA. The current QA/QC plans are located at the Hanford Facility and
are available for inspection by the regulators.

04/29/91

01/23/90
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significant number of tanks (two-thirds) must be diluted to a significant degree (dilution
factors of 0.45 to 0.64). Furthermore, the dilution conducted for generating the average
composi ion does not take into account that, depending on the diluent used, some chemical
constituents will be added and possibly increase certain loadings. Discuss the impact of
this amount of di ition on the total volume of tank waste to be grouted and the
appropriateness ot the current grout formulation.
DOE-RL/WHC Response No. 1: Discrepancies between data of Appendix 3B and Tables 3-1 through
3-3 have been corrected. Section 3.1.2 of the permit application details the use of
adjustment factors for radiolytic heat generation. Evaluation of the mean concentrations
between tanks, each adjusted by the heat factor for that tank, and standard deviation between
inks yields the concentrations presented in Tables 3-1 through 3-3.

le 95% confidence mean concentrations discussed under NOD comment number 263 provide for
anticipated loading increases due to waste blending. Total waste volumes to be grouted and .
grout formulation impacts due to waste blending have been considered to be integral to the
preparation of the permit application. [p T3-1.1 through T3-3 and APP 3B]

Ecology Response No. 2: The response does not indicate whether the dilution anticipated for
the first three tanks is indicative of future vault dilution.

Ecology Requirement: Discuss anticipated dilution factors for campaigns beyond the first
three tanks.

DOE-RL/WHC Response No. 2: As discussed in Section 3.1.2, each tank will be independently
evaluated for blending ratio. E 2nding ratios presented in Section 3.1.2 are anticipated to
range from 0 to 50 percent for DSSF waste. The blending material is planned to come from
less concentrated waste within the Hanford tank farm complex. This DSSF waste material is
anticipated to fill 14 to 18 vaults. Pretreatment flowsheets for other waste streams (NCRW,
DSS, NCAW, etc.) and plans for blending, if needed, are still under development. Text will
remain unmodified.

Page 3-6, Section 3.1.2, Expected Waste Composition. The reported average concentration of
cesium-137 in the waste is 0.301 Ci/liter, which is 19 percent above the maximum heat
release-based level of 0.260 Ci/liter (260 Ci/cubic meter) prescribed for grouted waste.

When the correction for addition of dry bulk materials to promote the grouting reactions is
included, the reported average cesium-137 level is still between 0.244 and 0.258 Ci/liter, or
just slightly below the allowable level. However, when the actual three-tank measured

June 26, 1991
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267.

268.

A balance based upon the major constituents identified by the comment yields the same,
relatively good, balance. Text will remain unmodified.

Page 3-7, Sectior * ? ' Summary. Table 3-5 fails to list all the constituents in the tank
waste (as identified n Tables 3-1, 3-2, and 3-3) which would factor into the waste’s

equivalent concentration such as chromium and other metals. Furthermore, nitrite is listed
in the NIOSH Registry (under nitrous acid, sodium salt) as having a rat inhalation LC50 of

0.0055 mg/1. This would make nitrite a toxic category "X" component of the waste, not "B" as
rennrted.

Ay waluation of the © 1k constituents should be conducted to
uceeimine wic cyuivalent concentration of the tank waste. The toxicity class for nitrite
sho d be changed in Table 3-5 to "X". The impact of these changes on the grouted waste’s
designation should also be evaluated.
DOE-RL/WHC Response: A reevaluation of the tank constituents has been conducted and was
provided in the permit application. The reevaluation includes all organic materials of Table
3-2 found un :r 40 CFR 302.4 and the NIOSH Registry (January 1990). Due to concentration and
toxicity considerations, this evaluation reaffirms that NO, as a toxicity class ‘X’ remains
nearly the sole cause of Toxicity EHW designation. Total equivalent concentration has been
evaluated to 4.97 percent. Table 3-5 has been revised to include toxicity data and resultant
equivalent concentration calculations for compounds identified on the new table. [p T3-5 and
T3-6]

Page 3-16, Section 3.3.1, General Physical Principles. There is no description of the
chemical reactions taking place in the grout solidification process or of how the grout
actually hardens with time.

Ecology Requirement: The overall chemical reactions taking place during the grout
solidification process should be described as well as the grout-hardening process. The
reactions of Portland cement, fly ash, and blast furnace slag should be included.

DOE-RL/WHC Response: A discussion on process chemistry and physical chemical principles has
been included in the permit application. [p 3-12, In 1 through p 3-20, In 51}

Ecologqy Response No. 2: The grout process chemistry and ph ical chemical principles must be
provided to Ecology as soon as possible as well as included 1 the application. This
information is critical for our overall review of the application.

01/10/91
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equilibrium with calcium hydroxide in the grout and concrete at a pH of around 12 which would
keep reinforced steel in the concrete passivated so it would not corrode. Text will remain
unmodified.

EPA - Appendix 1, Section 4.4.2.7. The compatibility of grouted waste and free liquid after
the grout reaction with the proposed asphalt liner have not been addressed. The Part B

in cates that these tests are ongoing, and results of these tests will be presented in the
revised Part B at a later date.

EPA Recommendations: Compatibility tests for the proposed asphalt liner should be completed
in accor ince with 40 CFR 270.21(b)(1) and 264.301(a)(1)(i).

The asphalt linc (at a specified thickness) on a concrete surface should be tested for
compatibi ity with the grouted waste and free liquid after the grout reacts with the mixed
waste. Any effects of total organic carbon and inorganic constituents should be addressed in
the test results.

Compatibility tests should demonstrate that the asphalt liner on concrete is not adversely
affected by exposure to test samples under maximum and minimum hydraulic design conditions
and with maximum expected temperature, including heat generated by hydration of the grout
matrix. Compat ility tests should include a margin of safety for the maximum expected
temperature in case 90°C is exceeded during hydration or afterward.

Compatibi ity tests should demonstrate that the asphalt liner on concrete is not adversely
affected by abrasion, which is expected to occur along the interior walls of the vault as the
grout is flowing into and filling the vault. These tests should be conducted at the maximum
expected temperature of the grouted waste, including some margin of safety greater than

90°C.

Commercial y available asphalt materials used for surface protection include at least two
different products. Review of the properties of these two products indicates that both will
soften and flow in the range of 85 to 120°C and would not be suitable for use under a design
condition of 90 to 100°C. It may be possible that chemical additives can be added to the
asphalt to prevent softening and flowing from occurring at maximum design temperatures.

Alternatives to the asphalt liner should be investigated. Alternate materials such as HDPE
may be viable options for the interior of the disposal vault. Alternate lining systems will
require careful consideration and pilot testing to overcome potential problems. One such






No.

GROUT TREATMENT FACILITY
“DRAFT" NOD RESPONSE TABLE

r~~~ant/Response

engineering tests were conducted with the selected liner to demonstrate that the material did
not flow at the proposed temperature and that it could span small cracks that might form in
the concrete 1e to thermal stresses. These data are included in the engineering report.
[APP 4K]

There is no cre ble mechanism for abrasion of the asphalt-based liner. There is a splash
pad located where the grout slurry will hit the base of the vault. As the first grout enters
the vault it will hit the splash pad and flow to the corners of the vault. The grout

is very fluid (not like concrete), and at the low velocities it will not abrade the exposed
liner on the floor. Further, because the grout gels rather rapidly, after approximately

30 minutes, the 1 »w will occur on the grout surface instead of on the liner. There is no
mechanism for shear at the walls.

i@ asphalt-based liner that was selected does have chemical additives that prevent it from
softening and flowing at the expected temperatures in the vault. Tests were conducted to
confirm that there was not a flow problem.

Three ty; = of asphalt liner were tested. In addition, alternative materials were tested for
the catch basin liner. The grout is not ‘high viscosity;’ therefore, there is not a tearing
‘oblem 1e to the grout. Internal liners such as HDPE were considered, and were actually
used in the vaL . that was used for unregulated waste. Due to construction difficulties,
expansion/contraction problems and requirements to have the vault under slight vacuum, the
intern: plastic liner approach was abandoned. Secondly, from a failure standpoint, it is

desirable to have different materials for primary and secondary containment. Text will
remain unmodified.

EPA - Appendix 1, Section 4.4.3.1.2. This section, which describes the leachate detection/
ar collection and removal system does not clearly describe the HDPE and secondary liner
system.

EPA Recommendation: The revised Part B application should provide greater detail regarding
the lower liner system. The information available does not clearly describe how the HDPE
liner will be protected from high point loading imposed by the gravel drainage media.

A number of options should be considered to minimize point loading. For example, a layer of
abraded rock smaller in size than the gravel drainage media could be placed on top of the
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HDOPE liner to reduce point loading. A geotextile cushion fabric under the HDPE would also
reduce point loading. All grav  materials used for the lower liner system must be sized to
prevent plugging of the 4-- . j ‘forated collection pipe.

DOE-T " 'WHC Response: A detail¢ desc ption of the liner and the leachate
detection/collection 1d remov: system has been provided in the vault design report.

Test results showing the minim: impact caused by the point loading of the gravel drainage
media on the HDPE | ve been provided. [APP 4H)

EPA - Appendix 4H. The flexible membrane liner-waste compatibility test report is
inadequate. No basis is presented for using a simulated double-shell tank solution as a test
solution rather than free 1 juid after the grout reaction with the mixed waste material.

40 CFR 270.21(b)(1) and 264.301(a)(1)(i) require that liner-waste compatibility tests
demonstrate that liner strength and performance are still adequate after exposure to wasf
leachates.

The test solutions used had » nreater concentration of inorganic salts than the actual
double-shell tank solution. ...e test solutions also had no concentration of total o nic
carbon. However, the actual double-shell tank solution has 3g/liter of total organic carbon.
Therefore, the data base is not adequate for evaluating the suitability of this liner
material. The effects of 1 liation exposure on the liner as reported is incomplete.

Test results of | e effects of diation exposure on the liner were reported only on the
dimensional measurements.

EPA Recommendations: The € mil HDPE Tiner should be tested for compatibility with free
liquid after grout reaction with actual mixed waste. EPA Method 9090 compatibility test for
wastes and membrane liners shou be used in completing the tests. The test results also
should address the effects ° r. iation pertaining to visual, tensile, and hardness aspects
of the liner.

June 26, 1991
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Compatibility tests should demonstrate that the 60-mil HDPE liner is not adversely affected
by exposure to test samples under maximum design load and actual design conditions and with
maximum expected temperature including heat generated by hydration of the grout matrix.
Compatibility tests should include a margin of safety for the maximum expected temperature in
case 90°C is exceeded during hydration or afterward.

The effects of the introduction of chemical impurities into the grout matrix from the
addition ¢ fly ash, blast furnace slag, or clays should be evaluated. These effects will be
taken into account with test solutions consisting of free liquid after grout reaction.
DOE-RL/WHC Response: The report in the original permit application was not complete.

A completed version i part of the permit application. The basis for usir~ ““le simulated
waste is given in the report, and is described in the response to ¢ nt ier 3. [APP 4H]

The test solution was the same as the reference composition used for developing the grout
formt ation.

Organic carbon was included in the test solution and was monitored at the end of each testing
period. »tal organic carbon in the test solution remained relatively constant.

Effects of radiation impacts on the tensile strength and hardness are reported and are
included in the revised permit application along with visual observations. The tests showed
that the small doses that the liner will receive on the exterior of the vault and in the
catch basin will not affect its performance. In fact, the material should also be
satisfactory inside the vault from a compatibility standpoint.

A summary of the results has been included in the permit application.
[APP 4H]

The blast furnace slag, fly ash, and cement will lower the pH to the 12-13 range which is
less aggressive to the HDPE. These components do not contain organics which may be
detrimental to HDPE. Inorganics are not aggressive to HDPE, therefore, testing the less
aggressive free liquid or leachate is not warranted.

EPA - Appendix 1, Section 4.4.3.5. This section on systems compatibility is not clear or
comg :te concerning corrosion resistance of carbon steel components of the LDCRS system.
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Results of compatibility tests for carbon steel with this waste environment have not been
provided.
EPA Recommendations: Carbon steel materials should be tested for compatibility with free

liquid after grout reaction ith actual mixed waste. The Chemical Engineering Handbook
indicates that the usefulness of carbon steel in solutions containing NaOH, NaNoy, or NaCl is
limited due to expected corrosion rates.

With an NaOH solution greater tt ) 50 percent, and with a temperature of 200°F, the expected
corrosion rate is greater than 0.05 in. per year. With an NaOH solution less than 50 percent

and with a temperature « 'F. the expected corrosion rate is less than 0.02 in. per year.
Proper test data should w* d to verify the stability of carbon steel in this
environment.

Alternative materials to car on steel should be considered for the leachate collection sump,
pipe riser and connecting p- ing. Stainless steel and other materials should be considered
and compatibility test data snould be provided to verify its stability in this waste
environment.

Corrosion protection for tI LDC , system should be verified. A cathodic protection syst
will require periodic maintenance that may be very difficult to perform and may not be
adequate by itself for a long period of tit . Protective coating materials should be
considered. A section of the pipe riser above the high-liquid level of the sump also will be
subject to a degree of both interior and exterior corrosion. Test data should be provided to
verify the adequacy of all coating materials specified.

DOE-RL/WHC Response: Substantial research and testing of the compatibility of double-shell
tank waste solutions and carbon steel tank components has been performed at the Hanford
Facility. A report, "“Prediction Equations for Corrosion Rates of A-537 and A-516 Steels in
Double-Shell Slurry, Future PUREX, and Hanford Facilities Wastes" (PNL-5488), has been
included in the permit application as an appendix. Further discussion is provided in the
response to EcoTogy’s comment 19.
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One specific area for which

requirement for a "Response Action Plan" will be addressed.

e could not find a reference in the Part B is how EPA’s

The Response Action Plan

describes w the owner/operator will respond to leaks that reach the liner system’s

secondary leak detection sy

20218) contains a pri

ased rule ~1 this subject.
being followed nationwide, until the final rule is issued.
the final rule will not be finisned for at least another year, and that it will not contain

:m. The Federal Regqister, (May 29, 1987, vol. 52, no. 103, p.

substantive changes from the proposed rule.

DOE-RL/WHC Response:
[APP 7%

A ‘Re

onse Action Plan’ has been provided in the perm

The procedure in this proposed rule is
EPA Headquarters estimates that

application.
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