MEETING NOTES
Waste Management Area C RCRA Facility Investigation Report

MEETING DATE: April 21, 2016
LOCATION: Washington State Department of Ecology Office, Richland, WA

ATTENDEES:
Alaa Aly (CHPRC) Andrea Hopkins (WRPS) MD M Rahman (INTERA)
Mike Barnes (Ecology) Chris Kemp (DOE-ORP) Julie Robertson (Freestone)
Marcel Bergeron (WRPS) Jeff Lyon (Ecology) Beth Rochette (Ecology)
Ryan Childress (WRPS) Alexander Pappas (WRPS) Kristin Singleton (WRPS)
Mike Cline (DOE-RL) Dan Parker (WRPS) Cindy Tabor (WRPS)
Damon Delistraty (Ecology) Anna Radloff (WRPS)

BACKGROUND INFORMATION: The meeting was called to promote continued Ecology, EPA, DOE, and
WRPS discussion about comments associated with and revision of RPP-RPT-58339, Rev. A Draft Phase 2
RCRA Facility Investigation Report for Waste Management Area C (WMA C RFI Report). The report was
submitted tc  ology and EPA in December 2014 to meet Hanford Federal Facility Agreement and
Consent Order (HFFACO) Milestone M-045-61. Ecology’s February 23, 2015 response to the RFl report
submittal (Letter 15-NWP-37) noted that holding “a recurring meeting to discuss statements, regulatory
interpretations, and the process steps for obtaining an agreeable RFI/CMS process for WMA C Closure”
would be beneficial. Ecology comments on the WMA C RFI Report and supporting documents were
transmitted on July 7, 2015, “Department of Ecology's (Ecology) Completed Review of Phase 2 RCRA
Facility Investigation Report for Waste Management Area C, RPP-RPT-58339, Revision A Draft”
(15-NWP-120).

Lists of expectations, agreements, and actions (including the status of any actions) are documented in
the meeting notes.

PURPOSE OF MEETING: This meeting was called to discuss select comments on the WMA C RFI Report,
the Baseline Risk Assessment for Waste Management Area C (RPP-RPT-58329, Rev. 0; BRA), and .the
Screening-Level Evaluation of Groundwater Monitoring Data Collected in Vicinity of WMA C (RPP-RPT-
58297, Rev. 0; GWSC).

STATUS OF PRIOR MEETING NOTES: Ms. Robertson provided status information on the following sets of
meeting notes:

e January 21, 2016, meeting: Entered into the HFFACO Administrative Record.
e February 23, 2016, meeting: Ecology comments are being incorporated.

e March 17, 2016, meeting: Signed during this April 21, 2016, meeting.

e March 29, 2016, meeting: Undergoing internal review.

DISCUSSION OF SELECT ECOLOGY COMMENTS ON WMA C RFI REPORT AND BRA: The attendees
discussed select Ecology comments on the WMA C RFI Report and proposed responses. The discussion
was divided into four parts, followed by a summary, as shown in Attachment 1.
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Bigger Issue Comment Responses (Attachment 1, Item 1): Ms. Tabor reviewed the proposed DOE
responses to six Ecology comments. Attachment 2 identifies these comments and proposed
responses and provides a summary of the discussion. Ms. Tabor identified that these six responses
were representative of 53 comment responses (listed in Attachment 1) that are associated with
more complex matters related to WMA C soil remediation and integration with the 200-BP-5
Operable Unit (OU) groundwater information. In general, the six discussed responses addressed the
following points:

- DOE will develop a roadmap to identify what information is contained in various WMA C soil and
200-BP-5 OU documents and how information associated with these documents will be
integrated. HFFACO Action Plan Appendix | and the Single-Shell Tank Waste Management Area
C RCRA/CERCLA Integration White Paper (RPP-46459) also provide information on the
integration process.

- DOE will reference the Remedial Investigation Report for the 200-BP-5 Groundwater Operable
Unit (DOE/RL-2009-127) in the revised WMA C RFI Report.

- The HI \CO Action Plan Appendix | Performance Assessment (IPA) will assist in the
determination of soil contamination with respect to WMA C.

A brief summary of the outcome of the discussion on each of the six representative comments and
proposed responses is provided below.

Damon RFI 34: This comment response is representative of the responses associated with the
GWSC and a subset of comments on the WMA C RFI Report.

Remains Open — The meeting attendees felt that further discussion on this topic is needed and
agreed to hold open this comment and all others it represents for the purposes of this
discussion. The attendees agreed to modify Expectation 1 based on this discussion.

ECY RFI 3: DOE stated their intention to hold a workshop in mid-May 2016 to discuss the integration
between WMA C and the 200-BP-5 OU, during which the roadmap will be presented.

Tentatively Agreed — Ecology tentatively agreed to the proposed responses to ECY RFI 3 and the
related portions of responses to the associated comments, pending Ecology review of the
roadmap. The attendees  eed to delete Expectation 2 and create a new action (2016-04-. 1)
based on this discussion. Deleted Expectation 2 was dated March 17, 2016, and stated “By the
end of May 2016, an agenda item will be added to allow for discussion of the results ot  :tion
Number 2015-1C  3-2 regarding groundwater integration.”

ECY RFl1 4: Ms. Tabor referred to an email from Ms. Skorska dated February 25, 2016, that indicates
this comment was from Mr. Lyon (Attachment 3). As shown on page 2 of Attachment 2, there are
three parts to the comment and response; the parts are associated with CERCLA integration, area
outside of the WMA C fenceline (labeled #1), and pipeline issues (labeled #2).

Tentatively Agreed — Ecology tentatively accepted the portion of the response related to the
roadmap pending their review of the roadmap, as noted above. Ecology also tentatively
accepted the portion of the response under paragraph #1, pending incorporation into the
revised WMA C RF| Report.
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Tentatively Agreed Pending Modification — Regarding the response under paragraph #2,
Ecology asked that the last sentence of HFFACO Action Plan Appendix |, Section 2.2.2, be added
to the revised RFI Report: “The extent to which Ecology will use the RCRA corrective action
process to fulfill the requirements of WAC 173-303-610 will be selected through approval of the
WMA Closure Action Plans.” With this modification, Ecology tentatively accepted the response
to the portion of the response under paragraph #2, pending incorporation into the revised WMA
C RFl report.

Joe RFI 2: This comment pertains to nature and extent information.

Tentatively Agreed — Ecology tentatively accepted the proposed response to Joe RFI 2 and the
related portions of responses to the associated comments, pending Ecology review of the
Appendix | Performance Assessment documentation.

Joe RFI 17: This comment pertains to integration of groundwater information.

Remains Open — Mr. Barnes tentatively accepted the proposed response to Joe RFl 17.
Mr. Barnes asked that WRPS/DOE follow up with Mr. Caggiano, who was not in attendance at
the meeting. Ms. Tabor took an action to contact Mr. Caggiano.

Joe RFI 101: This comment pertains to the regulatory process associated with remediation including
integration of groundwater information.

Remains Open — Mr. Barnes  itatively accepted the proposed response to Joe RFI 101.
Mr. Barnes asked that WRPS/DOE follow up with Mr. Caggiano, who was not in attendance at
the meeting. Ms. Tabor took an action to contact Mr. Caggiano.

Responses to Ecology Comments ECY RFI 2 and Joe RFl 6 (Attachment 1, Item 2):

ECY RFI 2: Remains Open. Ms. Tabor handed out Attachment 4 for discussion. The three emails
that are referenced in Attachment 4 are provided as Attachments 3, 5, and 6 to these meeting
notes. Attachment 3 is the referenced email from Ms. Skorska dated February 25, 2016.
Attachment 5 is the referenced email from Ms. Skorska dated April 12, 2016. Ms. Tabor took an
action to contact Ms. Skorska, who was not in attendance at the meeting, to discuss the proposed
response to ECY RFI 2.

Ms. Tabor also noted that Ecology agreed to the proposed responses to comments ECY RFI 1, ECY
I and ECY RFI 6 in the email included as Attachment 3.

Joe RFI 6: Tentatively Agreed. Attachment 6 is the referenced email from Mr. Caggiano dated April

19, 116. Attachment 6 documents Ecology acceptance of the proposed revised response to Joe RFI
6 (pending incorporation into the revised WMA C RFI Report).

«Coi r 1tF )onses(Attachment 1, Item 3): Ms. Tabor handed out Attachment 7, covering
17 comments, for discussion.

Damon BRA 12: Tentatively Agreed Pending Modification. Dr. Delistraty tentatively agre  to the
proposed revised response, pending modification to BRA Figure 3-1 and incorporation into the
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ACTIONS (2 pages)
Action Actionee Description Status
Number
2016-04-21-1 | Chris Kemp Prepare a groundwater integration roadmap | New.
for presentation in May 2016.
2016-04-21-2 | Cindy Tabor | Contact Joe Caggiano regarding proposed New.
responses to comments related to Joe RFI
17.
2016-04-21-3 | Cindy Tabor | Contact Joe Caggiano regarding proposed New.
responses to comments related to Joe RFI
101.
2016-04-21-4 | Cindy Tabor | Contact Marysia Skorska regarding proposed | New.
raennnca tg comment FCY RF| 2.
2016-04-21-5 | Alaa Aly >w-up meeting for April 27, 2016. | New.
2016-04-21-6 | Cindy Tabor | Add clarifications from Damon Delistraty New.
email dated April 15, 2015 (Attachment 8),
to the “Comment & Basis/Justification”
colitmn ncad tna track the Ecri~m ~~~ments.
2Ulo-ua-21-7 | Chris Kemp Suobmut a tormat request to kcology New.

extending the comment resolution period for
responding to Ecology comments on the
WMA C RFI Report to June 5, 2016.
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Attachment 1 (2 pages)
WMA C RFI RCR Discussion

5. Summary of Responses:

280 Comments
163 Responses — Ecology has concurred
53 Responses are associated with Bigger Issues (4/21/16)
44 Responses sent as a Courtesy (4/19/16)
17 Responses are associated with the Risk Comments (4/21/16)
2 Responses remain open per Beth Rochette (BRA)
1 Response is associated with ECY 2 Comment (4/21/16)
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Attachment 9 (19 pages)
Cindy Tabor Email Dated April 19, 2016

The elevated nickel, copper, and cobalt groundwater concentrations at WMA B/BX/BY have
been assessed in accordance with the requirements of 40CFR265 Subpart F. The assessment was
initiated in accordance with the Groundwater Quality Assessment Plan for the Single-Shell Tank
Waste? nagement Area B-BX-BY (DOE/RL-2012-53. Based on the assessment these
constituents appear to be associated with well corrosion and/or biofilms associated with iron
bacteria. The conclusion is drawn from the observations at Wells 299-E33-337 and 299-E33-
339, which have elevated levels of nickel, copper, and cobalt and are part of the WMA B/BX/BY
monitoring network, and literature reviews. Supporting this conclusion include: « :vated
dissolved iron and manganese at these wells, visual observation of encrustation on the well
screens, the presences of aqueous copper (e.g., not considered to be a Hanford waste product),
and low total organic carbon levels. Elevated dissolved iron in the 200 East Area is limited and
appears to be either associated with corrosion/bacteria generated encrustation or cyanide
complexes. When iron values peaked at Wells 299-E33-337 and 299-E33-339 cyanide was not
detected. In addition, television surveys of the casing associated with these wells portrays heavy
encrustation. Elevated dissolved manganese in the 200 East Area is also limited and appears to
be either associated with corrosion/bacteria generated encrustation or galvanized pipe corrosion.
The below discussion describes the plausibility of corrosion and bacteria interactions based on
the current conditions seen in these wells and within the 200 East Area aquifer as compared with
past investigator studies here at Hanford and at similar hydrogeological sites.

Dissolved oxygen levels, oxidation potential, pH, color of encrustation along the casing, and low
to nondetect levels of filtered iron in groundwater samples in the regional aquifer indicate the
natural state of iron is a ferric oxide near the upper stability limit of water in the aquifer. Under
these regional conditions dissolved iron over 100 pg/L is found mainly in groundwater wells
beneath and downgradient the BY Cribs and WMA B/BX/BY. The presence of  solved iron is
predominantly associated with the disposal of a ferrous cyanide complex associated with the BY
Cribs liquid waste disposal site. However, the presence of dissolved iron at Wells 299 _33-337
and 299-E33-339 began before cyanide was detected at these wells and therefore appears to be
associated with localized casing corrosion and possible biological activity as explained further in
the following paragraphs.

Literature studies of casing corrosion with similar »undwater conditions has shown dissolved
ferrous ions are quickly oxidized by the deprotonization of hydrated wat . As oxidation
continues, the water becomes supersaturated with respect to amorphous ferric hydr  le
[Fe(OH)3], which is one possible explanation of the encrustation seen along the casing in Wells
299.77" 337 and 299-E33-339. The oxidation rate of ferrous iron is most sensitive to pH, but is
also dependent on the concentration of the ferrous iron and partial pressure of oxygen.
Experimentally, the half-life oxidation of ferrous oxide to ferric oxide, based on similar

! Aplin, Kenneth R. and Zhao, Naiyu, “The Kinetics of Fe(II) Oxidation and Well Screen
Encrustation” (1989), Groundwater Vol 27 No.2 March-April
Pi :430f51
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Cindy Tabor Email Dated April 19, 2016

dissolved oxygen and pH levels as at WMA B/BX/BY, is approximately three minutes?.
Theoretically, the half-life oxidation rates are even lower, less than a minute. Because the
calculated average residence time in Well 299-E33-337 is about seven minutes (e.g., based on
the purging rate and borehole parameters), the dissolved iron results may be half or less than
what may be seen at the well casing considering homogeneous corrosion. If corrosion is

loc: zed the dissolved iron concentration at the casing wall may be significantly greater due to
mixing in the well. Based on encrustation along the well screens at Wells 299-E33-337 and 299-
E33-339 localized corrosion effects appear more probable.

Alternatively, a study in Suffolk County, New York theorized encrusting material was produced
by supersaturated iron and quartz rich water as well as iron-related bacteria®. Aplin and Zhao
indicated that certain bacteria catalyze the oxidation of ferrous iron for generation and use of
carbon dioxide. The source of most of the ferrous iron was determined to be from ferrous iron
deposits of lignite. At Hanford several types of ferrous iron containing minerals exist including
magnetite, ilmenite, goethite, and iron phyllosilicates®. The encrustation in the Suffolk County
wells were described as weakly crystalline to amorphous with concentrations of iron ranging
from 168,000 to 513,000 mg/Kg. The encrustation seen in Wells 299-E33-337 and 299-E33-339
appears to be amorphous with the same color as described by Aplin and Zhao. Disequilibrium
redox conditions explained the presence of ferrous iron found in the groundwater near the
Suffolk County wells. A similar explanation could explain the dissolved iron seen in Wells 299-
E33-337 and 299-E33-339.

Dissolved manganese concentrations increased from nearly non-detect values to 256 pg/L in
March 2011 at Well 299-E33-337. The concentrations peaked in July 2011 at 556 pg/L and have
been decreasing since. Manganese was also found in the study at Suffolk County. The US
Environmental Protection Agency (EPA) has noted three main types of bacteria associated with
pitting attack on stainless steel and one of those is an aerobic iron and manganese oxidizing
bacteria®. During the pitting attack as explain by EPA, microbial biofilm is formed on the casing
causing a local change in chemistry at the metal-liquid interface. Changes include pH decreases;
however, a significant pH change was not seen in either Well 299-E33-337 or 299-E33-339.

2Pham, A. N., and Waite, T. D., “Oxy; 1ation of Fe(Il) in natural waters revisited: Kinetic
modeling approaches, rate constant estimation and importance of various reaction pathways”
(200i  The University of South Wales, School of Civil and Environmental Engineering, UNSW
Water Research Centre, Sydney, Australia
3 Walter, D. A., “Geochemistry and Microbiology of Iron-related well-screen Encrustation and
Aquifer Biofouling in Suffolk County, Long Island, New York” (1997), Government
~ocuments. Paper 29
4 Zachara, J. M. et. al., “Geochemical Processes Data Package for the Vadose Zone in the Single-
™ 11 Tank Waste Management Areas at the Hanford Site” (2007), Pacific North National
Laboratory (PNNL-16663).
s “Report on Corrosion of Certain Alloys,” (2001), United State Department of Environme: 1
Protection /# ~~ncy, Washington, D.C.
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Waste Information [ a System
General Summary Report

Code: 218-C-9 Classification: Accepted Page 1

Names: 216-C-9, 216-C-9 C Canyon Excavation Semiworks Swamp; 216-C-9 Pond; 216-C-9 Swamp;
Former 221-C Canyon Excavation, Semi-Works Swamp; 216-C-7 Swamp

Type: Pond OU/WMA: 200-SW-2
Pipe Type:  Not Specified Hanford Area: 200E

Status: Inactive Implementation Area: Not Specified
Start Date: 06/01/1953 SQUID: Not Specified

End Date: 01/01/1985

Description:

The entire site is currently backfilled and surface stabilized. It is posted as an Underground Radioactive Material
area. The solid waste burial portion of the site is not separately marked or posted from the liquid waste portion of
the site.

Location Description:
The unitis located north of 7th Street and north of the Hot Semi Works Area.
Process Description:

The 221-C facility excavation was divided into sections with dikes. Piping was arranged to provide three
discharge points, one to each section.

Associated Structures:

Pipelines that fed the 216-C-9 Pond are sitecodes 200-E-254-PL, 200-E-255-PL, 200-E-256-PL, 200-E-257-PL,
200-E-258-PL and 200-E-259-PL.

Comment:

The excavation was originally infended to be the foundation for the 221-C Canyon Facility that was never
built. It was modified to receive cooling water from the 201-C Semiworks Facility. The Hot Semiworks
ceased operation in 1967 and remained in a standby mode until 1983. During that time the pond decreased
in size until it was only a small marshy area in the excavation bottom. No radioactivity was identified along

swamp perimeter in a radiological survey performed in 1978. The pond area was backfilled with
approximately 0.9 meters (3 feet) of washed gravel.

The Semiworks facility decommissioning began in 1983. All liquid discharge pipes were isolated. In
December 1985, the east end of the dried pond excavation began to be used as a solid waste burial ground
for waste associated with the Semiworks decommissioning (refer to waste site 218-C-9). The area was
backfilled to grade and interim stabilized in 1989 with material from the 200 East Powerhouse ash pile. The
site na ation was changed to 218-C-9to n t the dry waste inventory added to the pit fr he
Hot Semiworks decommissioning activities.

N " for :.
1yps. Water Amount: 1,030,000,000.00
Category: Radioactive Units: Liters

Physical State: Liquid Reported Date:

Start Date: 1/1/1953 End Date: 1/111985
Description:
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9, 2016

Code: 216-C-9 Classification: Accepted

Page 2

50, the site received process cooling water from the 201-C Bui
floor drains; and miscellaneous water from the 209-E Building

lding; 201-C, 215-C, 271-C, and
and the Hot Semiworks facilities.

)60 to October 1969, the site received the same effluents as above plus miscellaneous

r :209-E Building. From October 1969 to December 1985, t
n the Hot Semiworks facilites and the 208-E Building.

References:

1. KH Cramer, 5/1/1987, Hanford Site Waste Management Units f  ort, May

he site received miscellaneous

1087.

2. William M. Hayward, 11/15/1991, Comments on the 1992 Hanford Site Waste Management Units Report

Draft.
3. LP Diediker, 8/1/1999, Radionuclide Inventories of Liquid Waste Sites on th

e Hanford Site, HNF-1744.

4. F. M. Coony, D. B. Howe, L. J. Voigt, W nghouse Hanford Company Effluent Releases and Solid Waste

Management Report for 1987. 200/600/1100 Areas, WHC-EP-0141.

Dimensions:

Length: 383.00 Meters

Width: 70.00 Meters
Depth/Helght: 7.62 Meters

Sq. Area: 26,810.00 Square Meters
Site Shape: Irregular

Comments:

125656 Feet
22066 Feet

2500 Feet
288580.16 Square Feet

The length and width have been calculated from the Arcview image. The exact size and shape of the pond varied

with time and usage. The dimensions of the surface stabilized area posted as

underground Radioactive material

is 383 meters by 70 meters (calculated from GPS'ed Arcview image). The slope of the open pond was 2:1.5. A

field observation in 1991 and engineering drawings confirmed that the original

unit was approximately 2.4 meters

(8 feet) deep. Drawing H-2-4606 states the pond is 25 feet below the road grade. The distribution lines for the
original pond section were approximately 1.5 meters (5 feet) above bottom. The lines for the new section were

0.3 meters (1 foot) above the bottom.

References:
1. amer, 5/1/1987, Hanford Site Waste Management Units Report, May 1987.
2. xfield, 4/1/1979, Handbook - 200 Area Waste Sites (Volumes 1, 2 and 3), RHO-CD-673.

3. 216-C-9 Pond Modifications, H-2-4606, Rev 2.
4 5/3/1973, C-Plant Liquid Waste Disposal Sites, H-2-32523.
5. 5/4/1965, Strontium Semiworks and Vicinity outside lines, H-2-4010.

Field Work:
Type: Site Walkdown
Beain Date: 2/1111999
: 2/11/1999
Purpose: Verification
References:
1. bb, 1/2/1997, Field Logbook assigned to Christine VWebb (pages

Programmatic Responsibility
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and 80), EL-1255 and EL-1255-1.











