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100 & 300 AREA UNIT MANAGER MEETING MINUTES
Groundwater, Source Operable Units, Facility (D4 and ISS), and Mission Completion
May 8, 2008
Washington Closure Hanford (WCH) Building, 2620 Fermi Drive, Richland, Washington

AD! NISTRATIVE

e Moo TI-ieMMe—-~~or Meeting (U™ 1) - The next meeting will be held June 12, 2008 at the
wasningron Closure Hanford (W CH) Office Building, 2620 Fermi Avenue, Room C209.

e AurmdhpeMala~~sice- . Attachment A is the list of attendees. Representatives from each agency
were present to conauct the business of the UMM. Attachment B documents any delegations
received from the agencies.

. v The April 2008 meeting minutes we  approved by the U.S ™ vironmental
Protection Agency (EPA), Washington State Department of Ecology (Ecology), and U.S. Department
of ergy,Ri land Operations Office (RL).

e Action Item Status - Status of action items was performed, and updates provided (Attachment C).

e Agenda: Attachment D is the meeting agenda.

EXECU] /E SESSION (Tri-Parties Only)

No executive session was held.

100/300 AREA GROUNDWATER

Atta ment 1 provides a status or information. No issues were identified, and no actions were
documented. .

Agree—-1t 1: Attachment 2 is a copy of the “Treatability Test Plan Addendum for 100-NR-2
Groundwater Operable Unit,” DOE/RL-2005-96, Addendum. This addendum was approved by RL and
Ecology. Also provided in Attachment 2 is the “Field Test Instruction.”

Agreement 2: Attachment 3 documents EPA approval of and Ecology concurrence with the identified
100-KR-4 pump and treat system expansion well locations.

cVeTEMATIC PLANNING PROCE™ )R ""™ER CORRIDOR

No updates provided. No issues were identified, no agreements were documented, and no actions were
documented.

MIS! JN COMPLETION PROJECT
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Attac.  :nt 4 provides a status or information. No issu were identified, no agreements were
documented, and no actions were documented.

GR DWATER/SOURCE INTEGRATION

Atta ment 5 provides a status or information on the action items from the 5-year review. No issues were
identified, no agreements were documented, and no actions were documented.

100/**" ARE# *"TLD REMEDIATION CLOSURE &™?

Attachments 6 through 12 provide a status or information on various Field Remediation Project Areas, as
well as agreements. Attachment 6 covers 100-F. Attachment 7 documents an agreement. Attachment 8
covers 300-FF-2. Attachment 9 covers 100-B/C. Attachment 10 covers 118-K-1. Attachment 11 covers
100-D. Attacl nt 12 covers the sct  ile for sampling and design. No issues were identified, and no
actions were documented.

Agreement: Atta ment 7 documents EPA approval to backfill 118-F-6.

DE. ™ “ATION, DECONTAN  ATION, D™“ON***SSION ™SMOLI™ ™ D4)/ INTERIM
SAl ™+ 3E (ISS)

Attachment 13 provides a status or information for the 100 Area and Attachment 16 provides a status or
information for the 300 Area. No issues were identified, and no actions were documented.

Agreement 1: Attachment 14 documents RL and Ecology agreement on changes to the “Removal Action
Work Plan for 105-N/109-N Building Interim Safe Storage and Related Facilities,” DOE/RL-2005-43.
These changes focus on providing additional language to the subject plan regarding materials and
equipment handling methods within the safe storage enclosure.

Agreement 2: Attachment 15 documents EPA approval for air monitoring requirements during 100-B
reactor roof replacement.

SPECIAL TOPI™¢

No special topics were discussed.
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100/300 Area UMM

Action List
May 8, 2008
Jpen (O)  Action . . . T
losed (X) No. Co. Actionee Project Action Description Status
Ecology will schedule a meeting [Open: 4/10/08;
with RL to discuss well Action: item
variances, and RL will provide {remains open,
0] “00-158 ECY J. Price General information to Ecology & Ecology still
beforehand. awaiting
information.




Attachment D




100/300 Area Unit M'anager Meeting
May 8, 2008
Washington Closure Hanford Building
2620 Fermi Avenue, Richland, WA 99354
Room €209; 1:00-4:30 p.m.

1:00 - 1:30 p.m. Executive Session (Tri-Parties Only):

o None

1:30 pm. -~ :45p.m.  Administrative:

o Approval and sfgning of previous meeting minutes (April 2008)
o Update to Action Items List
o Next UMM (6/12/2008, Room €209)

1:45 - 4: 30 p.m. Open Session: Prci~~t Updates:
o 100/300 Area Grou=~~*~p (T ' '-~son/Ann Shattuck)
o Systemr*i~ Dlanmine Ponona s (B, ~“-~~boneau)

o Mission Completion (Jamie Zeisloft/John Sands/Jeff Lerch)

o (~-indwater/Source Integration (All)
o 5-year review update (Jim Hanson/Alicia Boyd)

o 100/300 £~~~ Field Remediation -~ Closure (FR)
o 100-F (Chris Smith/Rex Miller)
300-FF-2 (Chris Smith/John Darby)
618-10/11 (Chris Smith/Scott Parnell)
100-B/C (Chris Smith/Dean Strom)
118-K-1 (Chris Smith/Nelson Little)
100-D (Tom Post/Mark Buckmaster)
100-H (Tom Post/Mark Buckmaster)
100-TU-2/IU-6 (Chris Smith/Rich Carlson)
Sampling and FR Design (Chris Smith/Jason Capron/Rich Carlson)

O 0O 0O 0O 0O O 0O O
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300 Area D4 (Rudy Guercia/Megan Proctor)
100 A=~~ N4 & ISS (Tom P~~+/Chris Smitk '™ -~ Saueressiq)

(o}
(o}

o Special Topics






©

100/300 Areas Unit Managers Meeting,
May 8, 2008

*'"0-NR-2 Grou—-~—ater OU - Russ Fabre

Apatite . :r Injections

- Comments have been incorporated to the Addendum to the reatability Test Plan
DOE/RL-2005-96 Revision 0.

- Construction of the six Ringold formation wells was completed on May 2, 2008.

- Interim report on the low concentration injections has been completed and is in internal
review. Data gaps were identified and are being corrected. Document should be
availal : for external review May 19, 2008.

- Infiltration gallery and phyto remediation contract releases have been issued to PNNL,
research work to continue.

- Eco-Risk assessment report comments by Ecology are being reviewed and will be
dispositioned.

- Planning for the first three pilot injection wells is ongoing with the planned injection
date of May 28, 2008.

100-KR-4 Groundwater OU - Julie R~*<rtson

Monthly monitoring of cultural resources for 100-KR-4 was performed on 4/25/08. A pair
of vehicle tracks was observed going about three feet off the north side of a KX extraction
well pad and into undisturbed soil on the lower terrace. No cultural resources were

observe  The project is evaluating installation of a physical barrier to prevent similar
events from occurring in the future.

100-KR-4 Remediation Treatment Status

— For the period of April 1-30, 2008:
« System operated normally.
. Total average flow through the system was approximately 278 gpm.
« Average influent hexavalent chromium concentration was 41 pg/L.

KR-4 Expansion
Construction is proceeding at KX. Construction activities have focused on road
crossings and work at the KX main process building during April. Delivery of the KX
ion exchange trains is anticipated to occur in May.

~ Drilling and well completion activities have concluded at all 19 existing KX wells. The
Tri-Party Agencies agreed upon locations for four replacement KX injection wells on
April 15,2008. The proposed locations and piping routes were walked down with
archaeologists and Tribal representatives on April 23, 2008. Some concerns were
identified regarding the piping routes, and changes were proposed during the walk
down to respond to the concerns. The cultural review process is ongoing.

~ A TPA change notice related to the start-up of e KX system has been drafted and is in
RL review. A TPA change notice to add the four new KX injection wells to the
HR3/KR4 waste management plan (DOE/RL-97-01) has also been drafted and is in RL
review.

KW Groundwater Remediation



100/300 Areas Unit Managers Meeting,
May 8, 2008

— KW remediation treatment status for the period of April 1-30, 2008.
« System operated normally.
« Total average flow through the system was approximately 100 gpm.
« Average influent hexavalent chromium concentration was 81 pg/L.
- The Sampling and Analysis Plan for drilling four new wells in the vicinity of the
105-KW reactor has undergone RL review. RL comments are being incorporated.
- On April 24, 2008, RL and EPA agreed upon locations for the four new wells.

100-KR-4: K-Basins Monitoring Task—Duane Horton (FH)

o Leak Detection Monitoring Results:

The most recent results for monthly sampling of wells close to the KE Basin are for
samples collected in March 2008. Results are on level concentration trends with recent
data.

The April nthly sa Hling for three wellsdov  srad it of I KE Basin did not o«
due to the large number of wells scheduled and limited resources during the month.
There is no indication of groundwater impacts attributable to leakage of shielding water
from either Basin.

o Monitoring Well Network:

Routine quarterly sampling of K-Basins network wells did not occur in April as scheduled

due to the irge number of wells scheduled for the month and limited resources. The wells

are being sampled this week.

The next routine quarterly sampling of K-Basins network wells is scheduled for July 2008.

Results from the routine quarterly sampling in January 2008 are on trend with previous

results.

- Nitrate exceeds MCL in four wells, tritium exceeds the MCL in two wells,

chromium, exceeds the MCL in three wells, strontium-90 exceeds the MCL in two
wi s, and gross beta exceeds the MCL in two wells.

« Reporting:

Sy
[—]

The most recent quarterly, RCRA groundwater report was for July, August, and September
2007 (SGW-36499). The fourth quarter report is in external review.

The fiscal year 2007 annual groundwater report (DOE/RL-2008-01) is available at

Lo Iwww.han © d.gov/cp/gpp/library/gwrep07.

R-3 Groundwater OU - Ron Jackson
Remediation Treatment Status
- For the period April 1-30, 2008:
« The system operated normally. Extraction wells H4-4 and H4-63 were down for
two to four days due to either low river stage or faulty AFD problem.
« Total average flow through the system was approximately 166 gpm.
« Average influent hexavalent chromium concentration for H Area was
a] roximately less than 0.018 mg/L.
« Average influent hexavalent chromium concer ition for D Area was
approximately 0.155 mg/L.




100/300 Areas Unit Managers Meeting,
May 8, 2008

Remediation Optimization Process

The internal review of the draft DR-5 performance evaluation report is planned to start
in mid-May.

RPO team currently reviewing project documents associated with the various remedial
actions and treatability test to support the 100-D Area technology/cost evaluation report
and above ground process optimization. This review will integrate components of the
100-D Area CSM.

Provided to RL an evaluation of potential modifications to the HR-3 pump and treat
system in terms of adding additional extraction and/or injection wells.

A Chromium Remediation Technology Exchange Workshop was held on April 9-10.

A workshop summary report is due in July 2008.

A Groundwater-Columbia River Interactions Technical Workshop was held on April
16-18. ..e results and recommendations will be provided in workshop summary report
which is due in July 2008.

DR-5 Treatment Status

For the period April 1-29, 2008:

« Extraction well 199-D5-20 was down for approximately 10 days in April due to
pressure transducer problems. The well was redeveloped during this period.

» Total average flow through the system was approximately 41 gpm.

« The average influent hexavalent chromium concentration was approximately 0.725
mg/L.

« A process optimization effort is underway to identify actions required to modify the
DR-5 processing system to eliminate discharge to the ISRM pond. Initial results
show that the current 400% excess phosphate can be reduced to ~15% and the
neutralization endpoint should be adjusted from 9.0 to ~10.5, reducing setting time
and increasing precipitation efficiency. Tests to evaluate the effect of temperature
were completed demonstrating that the temperature had no effect on the
precipitation rate of efficiency.

“Horn” Investigation

The second round of groundwater samples from the recently installed monitoring wells
(21) is underway.

Continue to install pressure transducers as we received equipment from the vendors.
Continue to gather data and prepare figures in preparation of the “Horn” investigative
report. This report is due to RL in September.

Summary of ISRM Status

31 ISRM wells were sampled in March and April. Hexavalent chromium
conce rations were slightly greater in most wells compared to the same period last
year and February 2008 quarterly results. The River remained low during this period.

EM-22 Technology Projects

Investigation for mending ISRM Barrier: Detailed laboratory geochemical and iron
injection tests have been completed. Reports on this work are being prepared, and
design of the injection system has been initiated.
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100/300 Areas Unit Managers Meeting,
May 8, 2008

- EC Treatability Test: The Treatability Test report is being revised to incorporate RL
comments. The decisional draft will be submitted to RL for review by their consultant.

- Began drilling the third of four new wells planned to further refine the chromium
source in 100-D. No significant vadose zone contamination has been encountered. The
second well drilled, between the two “hot” wells, had approximately 5,000 ug/L
hexavalent chromium in a sample collected after well development.

- A draft Field Investigation Plan for investigation of chromium sources in the northern
100-D plume was submitted to Ecology for their review, comment, and approval on
April 30™.

- Groundwater around the biostimulation wells is being sampled twice a month. The
groundwater is maintaining a reduced condition.

"1 Bob Peterson and Ron Smith
ntenance Plan Activities

300 Area Subregion: Additional lab results for the December 2007 sampling event continue
to be »Haded into HEIS. Quarterly sampling occurred during March, and monthly sampling
continues at several wells that support the RCRA program. No new information on
conditions downgradient of the 618-7 burial ground, where remediation activities began in

ebruary. (A January result for uranium in groundwater at well 399-8-5A is elevated
compared to historical trends.)
618-11 Burial Ground Subregion: The most recent contaminant of concern results are for
samples collected in January 2008. (Tritium at 699-13-3A, adjacent to the burial ground,
has remained in the range 900,000 ~ 1,000,000 pCi/L for the last several sampling events.)
Some results are now becoming available for samples colle :d in March.
618-10 Burial Ground Subregion: Results are now becoming available for samples
collected in February. (Uranium remains well below the drinking water standard, and
tributyl phosphate remains very low or nondetected.)
Update to Sampling and Analysis Plan (DOE/RL-2002-11, Rev. 1): Final revisions are
being made.

Remediation Strategy Development (formerly the Phase I Feasibility Study)

0]

A report describing the remediation strategy for uranium in groundwater beneath the 300
Area is in draft form and scheduled for delivery to Fluor in early June.

er Activities
VOC Investigation: Work continues on a report describing the results of this investigation.
The report will include the results of some very recent sampling in the river environment.
Systematic Planning for the 300 NPL Site: Preliminary discussion has been held on a) key
issues/information needs, b) working assumptions, and c) a timeline leading to developing
the RI/FS work plan. The initial systematic planning workshop is tentatively scheduled for
June.
Integrated Field-Scale Challenge Project, 300 Area: A workshop involving all participants
in this 300 Area test site was conducted on April 29-30, 2008, at the EMSL (contacts: John
Zachara or Mark Freshley).
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100 S Operable Units—Mary Hartman
All ot the wells have been sampled as scheduled. Data are being loaded into HEIS. The map on
the fc »wing page shows well locations.

In well 199-B5-1, located in central 100-B/C Area, chromium (16 pgL), tritium (7,200 pCi/L), and
specific conductance (319 uS/cm) remained comparable to last year. Gross beta declined from last
year. This well showed evidence of dilution with ¢l | water from 2002 to 2006.

199-B5-1 Specific Conductance (uS/cm) 199-B5-1 Gross beta (pCilL)
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Tritium concentrations continued downward trends in two wells in northeast 100-B/C Area that
previously showed “spikes” in tritium. The concentrations were 13,000 pCi/L in well 199-B4-1

and 12,000 pCi  in well 199-B5-2. The cause of the previous spikes has not been identified.

199-B5-2 Tritium (pCilL)

199-B4-1 Tritium (pCill) 500,000
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100-FR-3 Operable Unit—Mary Hartman
New aquifer tubes have been installed at five locations along the 100-F Area shoreline. Two of
these locations were sampled in April and the others are being sampled this week. Some of the
data from the April samples have been loaded (mostly field data): C6302/C6203 and
C6306/C6307. These sites are located generally downgradient of the 116-F-9 trench. Results are
| consistent with nearby wells and aquifer tubes. Tritium and strontium-90 were undetected in the
| one tube reported so far (C6307).

Aquifer Tube Installations — Jane Borghese

FY08 Aquifer Tube Site
Installations
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C_hart is as summary through Monday May 5.
Sixty-four tubes have been installed as of May 5"
Unsuccessfi at one of the PO-1 sites.
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100-NR-2 Apatite Treatability Test Plan Implementation

Concurrence to proceed with the Treatability Test Plan addendum for
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1.0 Introduction

This addendum to the Strontium-90 Treatability Test Plan for 100-NR-2 Groundwater Operable
Unit (DOE-RL-2005-96) describes  : plan for conducting higher concentration injections for
apatite formation at the 100-N Area Treatability Test site (see Figure 1-1). The injection solution
consists of a mixture calcium, citrate, and phosphate (calcium chloride, trisodium citrate, sodium
and ammonium phosphates, and a sodium bromide tracer). A low Ca-citrate-phosphate
concentration solution for apatite formation was injected into the shallow aquifer in 10 injection
wells shown in Figure 1-1 during FY06 and FY07 a1 performance monitoring is underway.

ne objective of the low concentration apatite solution injections was to stabilize e PSr such
that mobilization, and thus peak *°Sr concentrations, are reduced during subsequent high
concentration ir ms. The higher concentration formulation will be designed to nrovide for
S re 5 aqu'eous %Sr concentrations and lo- - term *°Sr treatment. Ca-
cirate-pnosphate solution causes temporary increases in the aqueous *Sr concentrations due to
desorption of **Sr from the sediments which is controlled by the ionic strength of the solution,
partiat  rly the calcium concentrations. The two step process, low concentration injections
followed by hij er concentrations, was developed to minimize the increase in aqgueous 205y
concentrations in the aquifer while providing for sufficient apatite for long-term %Sr treatment.

With the presentation of the Evaluation of *°Sr Treatment Technologies for the 100 NR-2
Groundwater Operable Unit (Letter Report; Fluor/CH2M HILL, 2004) at the December 8, 2004,
public meeting, U.S. Department of Energy (DOE), Fluor, Pacific Northwest National
Laboratory (PNNL), and the Washington Department of Ecology (Ecology) agreed that a likely
response scenario for groundwater remediation at 100-N is apatite sequestration as the primary
treatment, followe by a secondary treatment, or polishing step, if necessary (most likely
phytoremediation). Since that time, the agencies have worked together to identify which apatite
sequestration techn¢ gy has the greatest chance of reducing *°Sr flux to the river, for a
reasonable cost. In July 2005, aqueous injection, (i.e., the introduction of apatite-forming
chemicals into the subsurface) was endorsed as the preferred method by the Innovative

-eatment & Remediation Demonstration Program (ITRD) to undergo a Treatability Test under
the Interim Record of Decision for 100-NR-2. Studies are in progress to assess the capability of
aqueous injection to address both the vadose zone and the shallow aquifer along the 300 feet of
short ne where *°Sr concentrations are highest.

The results of laboratory studies conducted with the Ca-citrate-phosphate solution and sediments
from the 100-N Area are described in Szecsody et al. (2007). Laboratory experiments with
higher concentration solutions are ongoing. An interim report on the 100-N Area treatability test
site, field tests, and performance results to date for the low concentration Ca-citrate-phosphate

ections conducted in 2006 and 2007 is currently being prepared and will be ready for public
release in FYO08.

Two pilot test sites at the east and west end of the treatability test site (see Figure 1-1), which are
equipped with extensive monitoring well networks, were used for the initial low concentration
formulation injections to develop the injection design for the remaining portions of the barrier.
One (or both) of the pilot test sites will be used for the initial high concentration apatite injection
to assess the side effects of the process prior to continuing with the remaining! rier well
injections.



This addendum includes the following sections: the nominal design for field implementation for
injections of the higher concentration solution, sampling and analysis plan, and schedule. Field
test instructions will be developed prior to these high concentration injections that will
incorporate results from ongoing laboratory experiments and design analysis and provide a
detailed description of field test operational parameters and procedures.

2.0 Field Injections of High Concentration Ca-Citrate-PO4 Solution

The primary objective for development of the high concentration injection formulation is to
maximize the amount of apatite formation providing long-term treatment while limiting the
temporary increase in *’Sr caused by the injection solution. The final low concentration injection
solution used for barrier emplacement in 2007 is shown in Table 2.1. The nominal formulation
fortl high concent ioninjectio issl vninT: € 2./ indica the nomi:
reformulation concentrations are 4x that of the final low concentration formulation.  ae high-
concentration formulation will be finalized prior to field deployment of the technology and
documented in an injection specific field test instruction.

The final high-concentration formulation will be determined from the laboratory tests currently
in progress. The field implementation approach is to first use the high-concentration formulation
in an 1jection in one (or both) of the pilot-test sites with monitoring in the wells at the site up to
two weeks following the injection.  rapid turn-around for gross beta analysis will be used to
assess the *’Sr increase at the site. After reviewing the early results, a decision will be made by
DOE/RL and concurred with by Ecology on whether to proceed with the high-concentration
formulation injections in the remaining treatability test wells. This schedule is compressed in
order to take advantage of the limited high river stage period.

2.1 High Concentration Formulation

Three different low concentration formulations were tested at the 100-N Area pilot test sites
during 2006 and 2007, with the objective of maximizing the amount of phosphate while
minimizing the temporary increase in Sr concentration. Based on preliminary performance
monitoring data, the low concentration formulation shown in Table 2.1 (i.e., final Ca-citrate-PO4
formulation) resulted in a mean peak *Sr concentration increase, relative to mean baseline
measurements at the pilot test sites, of 2.75 times at the pilot #1 site (range of 0.66 to 6.9 times)
and 2.33 times at the pilot #2 site (range of 0.41 to 5.53 times). These data are shown in Tables
2.3 and 2.4 for Pilot test #1 and Pilot Test #2, respectively. Some of the reduction in observed
peak *°Sr durit  :he second injection at the pilot test sites may be attributed to apatite formation
and *Sr inclusion from the earlier injections at these sites.

The nominal high concentration injection formulation of four times the final low concentration
formulation was developed using the following rationale:
- field measurements at the pilot test sites for °°Sr peak concentrations
- estimated 50% decreasing in peak *°Sr concentrations for sediment treated with the low
concentration formulation (preliminary results from sequential Ca-citrate-PO4 injections,
see Table 5.2 and 5.27 in Szecsody et al., 2007)




Laboratory studies are in progress using 100-N Area sediment treated with low concentration
Ca-citrate-phosphate solution in January 2007, and then subjected to a range of high
concentration solutions to determine the final composition of the high concentration Ca-citrate-
phosphate solution. These studies are focused on initial short term aqueous Sr concentration
increases during solution injection (< 24 h), subsequent Sr decrease over 30 day groundwater
injection period, and the amount of apatite formation that occurs, for different formulations over
the range of concentrations (PO4 from 20 mM to 60 mM) listed in Table 2-2. Some column
experiments are also investigating the addition of fluoride to increase the apatite precipitation
rate.

2.2 Injection Volumes and Rates

Field testing at the 100-N Area Apatite Treatability Test Site showed that the barrier can be
subdivided into two portions based on the overall well capacity and contrast between the
Hanford and Ringold hydraulic conductivities. The upstream portion, between injection wells
199-N-138 and 199-N-141 (see Figure 1-1), had relatively lower overall well specific capacity
estimated from well development data, which was also reflected in observed well efficiencies
during the low concentration injection operations, and a smaller contrast in hydraulic
conductivity between the Hanford and Ringold Formation (based on injection tests at the Pilot #1
Test site [199-N-148]). The downstream portion, between injection wells 199-N-142 and 199-N-
137, had over:  higher well specific capacity and a larger hydraulic conductivity contrast
between the Hanford and Ringold Formations (with the Hanford hydraulic conductivity values
greater in the downstream portion than the upstream portion) based on the well development data
and injection tests at the Pilot #2 Test site (199-N-147). The hydraulic conductivity contrast is
important because it controls the radial extent of the injected reagent in the Hanford and Ringold
Formation v en using injection wells that are screened across both formations.

Based on the results of the Pilot #1 Test Site injections, an injection volume of ~120,000 gallons
is required for the injection wells in the upstream portion of the barrier for sufficient overlapping
coverage for the 30-ft injection well spacing. Since the contrast between the hydraulic
conductivity between the Hanford and Ringold formations is low in this portion of the barrier,
these we  should be injected during high river stage conditions to treat the uppermost portion of
the unconfined aquifer while also providing adequate treatment in the Ringold treatment zone.

Rest s of the Pilot Test #2 site injection and other injection wells over the downstream portion
of the barrier demonstrated the need for injection wells screened only in the Ringold portion of
the treatment zone (see Section 2.5). Low river stage injections over this portion of the barrier
that were targeted on the Ringold formation resulted in excessive regent loss to the Hanford
formation, thus requiring very large injection volumes which were inefficient and in many ca
may have still resulted in poor treatment coverage in the Ringold. Additionally, springs
appeared at the shoreline near some of these wells during low river stage injections. Based on
these observations, the spatial extent of treatment within the Ringold formation over this portion
of the barrier is in question. To improve treatment efficiency, injection wells screened only
across the contaminated upper portion of the Ringold formation are planned for installation along



the downstream portion of the barrier in the winter or early spring of 2008. Because these new
wells should act to improve the spatial extent of treatment within the Ringold formation, peak
%0Sr concentrations associated with high concentration treatment may be higher than would be
observi  if this interval was first more effectively treated with the low concentration solution.
'owever, it should be noted that baseline *’Sr concentration depth profiles (from
characterization well 199-N-121, N-122, and N-123) indicate that significantly more
contamination resides within the Hanford portion of the profile, so limited pre-treatment of the
Ringold formation sediments should have less impact to the overall *’Sr mobilization during
subsequent treatments than a similar limitation in the Hanford formation would be.

Wi  this new well configuration over the downstream portion of the test site, it is estimated that
injection volumes of approximately 60,000 gallons will be required during high river stage

con ions to treat the Hanford formation. An estimated 60,000 gallon injection volume will also
be required for each of the new Ri1 )ld-only injection wells in the downstream portion of the
barrier. The injections in the Ringola-only wells can be conducted during any river stage
condition; however periods with steep increases or decreases in river stage should be avoided
due to the rge hydraulic gradients generated during these times directed inland or towards the
river.

Injection rates during the high Ca-citrate-phosphate injections should be approximately 40 gpm
based on the results of the low concentration pilot test injections at the treatability test site.
Higher injection rates in the upstream portion of the barrier caused large head build up in the
Pilot #1 injection well with seeps appearing at the surface. Higher proportional injection rates
may be possible for the injections in the downstream portion of the barrier targeting the Hanford
Formation at high river stage. Lower injection rates may be required for treatment of the
Ringold-only injection wells based on the results of specific capacity tests in the completed
WS

One a litional field-implementation issue that will be explored prior to the high Ca-citrate-
phosphate injections is the impact of density effects from this greater density solution. The
relative importance of density effects is determined by both the fluid density contrast (reagent vs.
ambient groundwater) and the formation permeability. Analysis of the potential impacts of
density effects on the reagent plume will be conducted using the fluid densities in the range
proposed for the high Ca-citrate-phosphate solution along with estimates of the hydraulic
conductivities of the Hanford and Ringold Formation in the upstream and downstream portions
of the site, as determined 21sed on results from previous pilot-scale field tests at N-137 and N-
138.

2.3 Field emplacement Approach

The s =dule for field testing is constrained by the need to take advantage of high river stage
conditions for most of the barrier well injections. Field testing with the final high concentration
Ca-citrate-phosphate solution will first be conducted during high river stage conditions at one (or
both) of the pilot test sites. Monitoring of the test site will be conducted for approximately two
weeks ter the injection to assess the *’Sr concentration increases using this formulation, Gross
beta analysis will be used for estimating *°Sr concentrations to provide for quicker turn-around of




the analytical results. The decision on whether to proceed with injections in the remaining wells
at the 100-N Area treatability test site will be made based on the analysis of these monitoring
results from the pilot-scale testing.

If the decision is made to proceed with additional high concentration Ca-citrate-phosphate
solution injections, the remaining wells will be injected in 2 or more stages. To prevent
interference from adjacent injection wells, one half of the wells will be injected during a high
river stage period and followed by a two-week reaction time period before injecting the
remaining wells, also during high river stage conditions. The wells screened in only the Ringold
Formation do not need to be injected during the high river stage period.

Multiple high-concentration injections, as shown in Table 2.2, , may be required for each injection
well to achieve the longevity required for long term treatment of >’Sr. The design lifetime for the

is tely 300 years to allow for radioactive decay of *°Sr (i.e. ~10 half lives). The

r of high-concentration inj ectlons is dependent on the final concentrations u | and the
efficiency of apatite formation and ° %Sr incorporation resulting from the field injection process.
Laboratory experiments indicate 10% Sr substitution for Ca can be achieved, and given that
assumption, a total of 90 mM PO4 needs to be precipitated as apatite to achieve 300 years of St
incorporation capacity.

Detailed field instructions will be prepared prior to the test that will include chemical mass,
injection volumes, injection rates, sampling and analysis requirements, and the sequence of
injections for the treatability test wells.

2.4 Barrier Performance Assessment

Barrier performance will be assessed through groundwater monitoring following the high }
concentration Ca-citrate-PO4 injections and from laboratory analysis of core samples collected |
from boreholes in the barrier. These analyses will assess the effectiveness in the reduction of |
aqueous *’Sr concentrations in the barrier and the amount of apatite formation in the sediments in ‘
the barrier created by this process, which will be used to estimate the treatment longevity.

Performance monitoring will be conducted in the injection wells, compliance wells, pilot test
monitoring wells, and aquifer tubes along the barrier. The performance monitoring will assess
the reduction in *’Sr concentrations and potential side effects from the injections by comparison
with pre-injection values. Details on the an: /tes and sampling frequency are provided in
Section 3.

Sediment samples will be collected from the barrier for apatite analysis in the laboratory from
boreh« s following the high-concentration injections. These samples will be collected at least 6
to 12 months following the injections to provide time for the amorphous Ca-phosphate phases to
crystallize to hydroxyapatite. The sediment samples will be collected from the pilot test sites
since these sites ave the largest amount of monitoring data collected during the injections.
Samples will be collected from multiple depths in both the Hanford and Ringold formations to
assess the vertical variations in apatite formation. Laboratory experiments with the sediment will




include determination of the amount of apatite formed, the amount of Sr and *°Sr incorporated,
and the treatment capacity through a combination of batch and column experiments. Sequential
extractions of St and *°Sr from the sediment cores will be used to determine the amount in the
aqueous phase, adsorbed to the sediment by ion exchange, and incorporated into apatite. The
treatment capacity will be used to calculate the barrier longevity. Sediment samples are also
planned to be collected during drilling at the barrier in the winter of 2008 for the Ringold-only
injection wells for use in preliminary laboratory analysis of the apatite formation from the low
concentration injections, sequential Sr and *Sr extractions, and development/testing of analysis
techniques.

2.5 Ringold Formation Injection Well Installation
Previousinjer one rier ~ licated that six (6) additional wells completed in the Ringold
formation would be require le project location map and site map with the locations of the

new wells are provided as Figures 2-1 and 2-2. Table 2-5 lists the well identification numbers
and the well names. The wells will be drilled as a Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) activity and all waste generated during
drilling will be managed as CERCLA investigation-derived waste.

Figure 2-3 presents the proposed well design and illustrates the construction details for the six
new JO-NR-2 OU injection wells. The design of the wells must meet the minimum standards
required in WAC 173-160 for construction of resource protection wells. All wells shall be 6-in.
diameter and completed using Schedule 10 Type 304 or 316L stainless steel casing, with an end
cap of the same material. The well screen will be 6-in., 0.020 in (20-slot), Type 304 or 316L
stainless steel, V-wire, continuous wire-wrap screen and will be 7 ft  length. The filter pack
will consist of 10-20 mesh Colorado silica sand. An environmentally compatible non-petroleum
lubricant such as Jet-Lube Well Guard thread compound or equivalent may be used for
lubricating the threads of the stainless steel while installing the casing. Table 2-6 provides a
general summary of proposed well construction parameters for this well, including the estimated
water level, well depth, screen interval, sand pack interval, bentonite seal intervals, and cement
surface seal interval. Final well construction details will be confirmed by the BTR and/or FH
field geologist/hydrogeologist prior to construction.

Final] .cement of the well screen will be at the direction of the BTR and/or FH field
geologist/hydrogeologist. The well casing/screen string must be maintained in tension (i.e., the
weight of the string is suspended from the top and not allowed to rest on the bottom of the
borehole) to maintain straightness of the completed well. The filter pack will be placed from the
bottom of the borehole to 1 ft above the top of screen. The filter pack will be composed of 10-20
mesh Colorado silica sand and will be settled by the dual surge block method and bailing
technique per the well construction Statement of Work. This will be followed by a 3-ft layer of
bentonite pellets placed immediately on top of the filter pack. A 3-ft layer of bentonite crumbles
will follow the bentonite pellets. A cement grout seal will be placed immediately on top of the
bentonite crumbles to ground surface. Accelerators may be used if excessive cement loss occurs.




Surface protection for each well will be a below-grade completion in accordance with WAC 173-
160-420 (13) and GPR-EE-02-14.1, “Drilling, Remediating, and Decommissioning Resource
Protection Wells and Geotechnical Soil Borings” with the following modifications:

¢ A metal flush-mount watertight monument shall be installed to enclose the top of each
well below grade. This monument must include a removable cover equipped with a
watertight gasket and securing bolts.

e The protective casing shall be a minimum of 2 in. larger in diameter than the permanent
casing. This protective casing shall be made of Type 304 (or higher grade e.g., 304L,
316, or 316L) stainless steel. The protective casit  shall rise to approximately 4 in. bgs

) dwater monitoring wells. The protective casing on the groundwater
monitoring wells will be capped with a watertight locking well cap.

e Thepe anent casing shall rise to approximately 8 in. bgs and shall be approximately
in. below thet oftl protecti ngintl groundwal monitori wel A

concrete surface shall be installed to completely surround and secure the flush-mount
monument of each well. The concrete surface must be sloped away from each well.

e A brass survey marker with the well identification number, well name, and completion
date inscribed shall be installed on the north side of the sloped concrete surface that
surrounds the flush-mount monument.

Final well development with a submersible pump will be performed on all wells after the wells
are constructed. During final well development, water samples will be collected and analyzed
for chemical parameters (pH, temperature, and specific conductivity) and turbidity using field
instruments. A data logger will record pressure transducer water level measurements during
drawdown and recovery phases of the final well development.

No sampling pumps will be installed in these wells.

3.0 Sampling and Analysis

Sampling and Analysis requirements for the high concentration apatite solution injections are
organized into three periods with different analytes and frequencies. The three categories are: 1)
initial pilot injection test(s), 2) barrier well injections, and 3) performance monitoring. The
samj ng and analysis for each of these periods is described below, and in Tables 3-1 and 3-2.
Field test instructions will also be prepared prior to the injections that will include these

sam] ng requirements along with a detailed set of operational parameters and procedures.
Sampling will occur in a number of wells and aquifer tubes along the 100-N shoreline during all
phases of treatment. The wells sampled during various phases are outlined in Table 3-3.
Specifics on which wells will be sampled during pilot tests and barrier installation operations
will be provided in activity specific field test instructions. All of the wells outlined in Table 3-3
will be sampled during pre-injection and performance monitoring.

3.1 Pilot Test Sampling and Analysis

Pre-Injection- 1 time the week before injection




- Analytes = major cations, anions, gross beta, Sr-90

Injection — Every 4 hours during injection in all monitoring wells, adjacent injection wells and
nearby compliance wells. Sample the injection stream three times during injection
(start/middle/end). Routinely measure injection stream field parameters (except DO, ~ once per
hour). Sam; :aquifer tubes as necessary; to be determined in the field.

- Analytes = major cations, anions, citrate

Post-Injection — Daily sampling for 1 week, starting immediately : :r injection completion.
Sample every other day during 2™ week. Then collect 1 sample per week for 4 weeks.
- Analytes 2 ijor cations, anions, citrate, gross beta

Other Monitoring — Pressures in injection well and all v Is within 30 ft. Monitor all chemical
flow rates at injection skid.

3.2 Barrier Installation Sampling and Analysis

Pre ijection — 1 time the week before injection
- Analytes = major cations, anions, gross beta, Sr-90

jection — Sample the injection stream three times during injection (start/middle/end).
Routinely measure injection stream field parameters (except DO,~ once per hour). Collect
sample near the end of injection from adjacent injection wells and available monitoring wells and
comj ance wells.
- Analy = major cations, anions, citrate

Post-Injection — Daily sampling for 1 week, starting immediately after injection completion.
Se¢ Hle every other day during 2™ week. Then collect 1 sample per week for 4 weeks.
- Analytes major cations, anions, citrate, gross beta

Other Monitoring — Pressures in injection well and all wells within 30 ft. Monitor all chemical
flow rates at injection skid.

3.3 Performance Monitoring Sampling and Analysis

Bi-monthly monitoring of barrier wells, pilot-test monitoring wells, and compliance wells for 2
years following barrier emplacement. Analyze for all analytes. Continued monitoring needs
determined after 2 years.

- Analytes = major cations, anions, gross beta, periodic sample splits for Sr-90 analyses
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Table 1-6. Proposed Well Construction for NR-2 Operable Unit Wells.

Estimated | Planned Screen and | Screen | Screen Filter Bentonite | Bentonite | Cement
2pth to Total Casing Slot Length® Pack Seal crumbles Seal
Water Depth Diameter Size (fty/ Mesh/ Interval Interval | Interval
o' @#* ' (in) Interval | Interval | (ft bgs) (ft bgs) (ft bgs)
(ft bgs) (ft bgs)
8-10 25 6 20 7/ 10-20/ 16-13 13-10 | 10-0
24°-17 | TD-16 _

Notes:
! Estimated depth to water taken from previously drilled wells and depends upon river stage.
? Information presented on table are estimates. Final position of well screen, filter pack interval, and bentonite seal
intervals will be determined based upon actual borehole conditions
hes= below ground surface
= total depth
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Figure 2-1. Location Map for the 100-NR-2 Operable Unit.

®N-51

116-N-3
on-50 LWDF

Project Area
See Figure 2

N-g1 @®N-70

ON-52

®c3163 120-N-1 Percolation ON-71

ol Fond and 120-N-2

‘\p—'rface Impoundment

Ml River/Ponds e Existing Wells
. Waste Sites v Injection Well ° «0 490 500 m
N Area Boundary 0 600 1200 1800 7

20






Figure 2-3. Well Completion Design for 100-NR-2 Injection Wells.
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Field Test Instruction

100-NR-2 Apatite PRB Treatability Test for Sequestration of Sr-90

High Concentration Pilot-scale Injection Testing

Pv pose

T1 objective of * * field test instruction is to provide technical guidance for conducting
high concentration pilot-sc : field tests in support of the 100-NR-2 Treatability Test
Plan Addendum, DOE/RL-2005-96, Rev 0, hereafter referred to as the TTP. The TTP
supports e Federal Facility Agreement Consent Order, Milestone M-16-06-01
(“Complete Construction of a Permeable Reactive Barrier at 100-N”). These injections
v loccur at both the upstream (199-N-138) and downstream pilot test site locations
(199-N-137 and 199-N-159). Results from these injection testing activities will be used
to develop an injection design for high concentration chemical treatment of the 300-ft
apatite permeable reactive barrier.

Summary

Field testing at the 100-N Area Apatite Treatability Test Site showed that the barrier can
be categorized by two general hydrologic conceptual models based on the overall well
capacity and contrast between the Hanford and Ringold hydraulic conductivities. The
upstream portion, between injection wells 199-N-138 and 199-N-141 (Figure 1), was
characterized by relatively low overall well specific capacity estimated from well
development data and a lower contrast in hydraulic conductivity between the Hanford
and Ringold. The downstream portion, between injection wells 199-N-142 and 199-N-
137, was characterized by generally higher well specific capacity and a larger hydraulic
conductivity contrast between the Hanford and Ringold Formations (with the Hanford
hydraulic conductivity values greater in the downstream portion than the upstream
portion). The implication of this is that injections in the downstream portion of the
barrier have to be done in two phases- one to treat the Ringold Formation, and one to
treat the H ford formation. On the upstream portion, adequate treatment can be
achieved by injecting in a single well screened across both formations. For this reason,
the pilot test outlined in this field test instruction will be conducted as three distinct
injections. Treatment of the Hanford and Ringold formations will occur during a single
injection operation at the upstream pilot test site (199-N-138). The Ringold Formation
will be treated concurrently through a separate injection at a newly installed Ringold-only
injection well at the downstream pilot test site location (199-N-159). At the conclusion
of these two injections, treatment of the Hanford formation will occur at the downstream
[ ot test site location using well 199-N-137. The remainder of this test instruction
provides details for conducting these injections. '



Injection Design

The following description provides details on the injection design for conducting the
pilot-scale apatite injection testing for the high concentration formulation. It should be
emphasized that these pilot-scale tests are a scoping effort that will be used to establish
the protocol for future barrier injections. Accordingly, conditions for the test may be
changed or adjusted as the pilot tests proceeds, depending on input from on-going
laboratory work and modeling, and the judgment of the PNNL and FH technical project
leads. Thus detailed instructions for conducting the pilot scale injection tests will not be
available beforehand, nor should they be expected.

The pilot test sites both consist of a central 6-in diameter injection well surrounded by
small diameter monitoring wells as well as downgradient aquifer »es to prov

it mitorir - points (Figure 1). Water level transducers and sampling pumps for
collection of grounawater samples will be placed in the monitoring wells to monitor
water leve during injection and to collect water samples (used to determine when the
apatite solution arrives at the monitoring wells). Based on injection well hydraulic
pe mance observed during previous barrier treatment operations, an injection rate of
40 gpm will be specified during treatment of the upstream portion of the barrier and
during Hanford formation targeted treatment « the downstream portion of the barrier.
However, injection rates may need to be reduced in the newly installed Ringold-only
injection wells, depending on the hydraulic performance of these w.  s.

Based on chemical arrival responses observed during previous barrier treatment
operations, an injection volume of 120,000 gallons of apatite forming chemical solution
will be specified, which should provide sufficient volume to meet injection design criteria
at the targeted radial extent of 20 ft. Over the upstream portion of the barrier, a single
120,000 gallon injection will be conducted to treat the Hanford and Ringold formations
simultaneously. Over the downstream portion of the barrier, two separate injection
operations of approximately 60,000 gallons each will be required for targeted treatment

¢ he Hanford and Ringold formations. Both the upstream portion of the barrier and the
Hanford interval over the downstream portion of the barrier needs to be treated during
high Columbia River stage conditions to treat as high in the Hanford formation profile as
possible. Treatment of the Ringold-only injection wells can be conducted during any
river stage condition; however periods with steep increases or decreases in river stage
should be avoided due to the large hydraulic gradients generated during these times
directed inland or towards the river.
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Chemical Formulation

Solution C~-osition
Following 1s the recipe for the high concentration apatite injection solution:

9.0 mM trisodium citrate [HOC(COONa)(CH2COONa)2*2H20] FW 294.1 g/mol
« also called sodium citrate dihydrate, ACS registry 6132-04-3
o+ gram Ir is more soluble than powdered
» reagent grade (quality) or equivalent for the citrate: USP/FCC
(lower grades contain up to 5 ppm heavy metals)

3.6 mM calcium chloride, [CaCl,], FW 110.98 g/mol
» reagent grade (quality) or equivalent: certified ACS, ACS registry 10043-52-4
( ver des can contain 20 ppm lead)

32.4 mM disodium hydrogenphosphate [Na,HPO,], FW 96 g/mol
+ also ¢i :d disodium phosphate, anhydrous
« reagent grade (quality) or equivalent: certified ACS, ACS registry 7558-79-4
(lower grades can contain extra NaOH, which is only a small problem, changes
pH and ionic strength)

5.6 mM sodium dihydrogenphosphate [NaH,;PO4], FW 119.98 g/mol
» also called monosodium phosphate, anhydrous
- reagent grade or equivalent: certified ACS grade, ACS registry 7558-80-7
(lower grades can contain 8 ppm arsenic and 10 ppm heavy metals)

2.0 mM diammonium hydrogenphosphate [(NHs) PO4], FW 132.1 g/mol
» also called diammonium phosphate
o granular is more soluble than powdered
* reagent grade (quality) or equivalent: certified ACS, ACS registry 7783-28-0

1.0 mM sodium bromide [NaBr], FW 102.90 g/mol
* reagent grade (quality) or equivalent: certified ACS, ACS registry 7647-15-6

At these molar concentrations, a 120,000 gal injection volume will consist of the
following dry chemical weights:

Mix #1: (Ca/citrate in deionized water, minimum solution volume of 10,000 gallons)
2645 1bs of trisodium citrate
399 1bs of calcium chloride

Mix #2: (PO4/Br in deionized water, minimum solution volume of 10,000 gallons)
4596 1bs of Disodium hydrogenphosphate
671 1bs of Sodium dihydrogenphosphate
264 1bs of Diammonium hydrogenphosphate
103 1bs of Sodium bromide




Because we are relying on microbial degradation of the citrate for apatite formation to
occur, make up water for these solutions should not ¢ tain residual chlorine or any other
form of bactericide. Make up water will be from the Columbia River immediately
upstream of the injection site.

Solutir- Stability Concerns
Solubility limits for each of the apatite solution components, based on laboratory
evaluation and relevant solubility limits reported in the literature, are provided in

ible 1. Minimum delivery volumes indicated above (10,000 gal) shall be maintained to
avoid chemical precipitation during transport.

Mix #1 (trisodium citrate and calcium chloride) should be mixed up by completely
dissolving the trisodium citrate first, then adding the calcium chloride. When making up
Mix #2, dit  lium hydrc phosphate, (FW 141.96) is sol' e in 8 parts of water and
hence should be added nirst in, at a minimum, 8 times the volume of water to mass of
chemical used. Next diammonium hydrogenphosphate should be added (solubility
1g/1.7 mL water) followed by sodium bromide (1g/1.1 mL water) and finally sodium
dihy ogenphosphate which is freely soluble. The criteria provided in Table 1 will result
in a solution that is stable at both room temperature and 5°C for > 3 days (this solution is
thermodynamically stable and should not form a precipitate).

Table 1. Solution Stability Criteria.

Apatite Solution Components Max Conc. |
trisodium citrate 120
calcium chloride 48
diendiym hydrogenphosphate 526.5

1 soarum dihydrogenphosphate 91
diammonium hydrogenphosphate 32.5
| sodium bromide 65

Another stability concern is the potential for biodegradation of the citrate solution during
transport. Potential mitigation approaches include, but are not limited to, steam cleaning
or some other sterilization approach of dissolving/mixing equipment, using distilled
make-up water, filter sterilization (0.2 micron) of make-up water, UV sterilization of
make-up water, and chilling the solution for transport. The approach should follow
industry standards for citrate solution transport that assures the citrate solution will not be
appreciably degraded during transport or during the 48 to 60 hrs it takes to inject the
solution.

Order of Treatment
The first two phases of this pilot test will occur simultaneously. These phases will

include treatment at the upstream pilot test site and trez  :nt of the Ringold Formation at
the downstream pilot test site. There should be no hydraulic interferences between the



two injections as the injection wells are 300 foot apart. The third phase of the test will be
treatment of the Hanford formation at pilot site 2.

Materials and Equipment.

The minimum requirements for equipment and materials as specified in the Engineering
esign Criteria together with additional sampling related materials and equipment are
listed as follows.

Generator

Pumps, fire hose, flow meters and shutoff/control valves

Makeup water source (river water)

Apatite solution :livered to site in tanker trucks. Exact weights and chemical

fc  ulation willbe ovided to the vendor in a supplemental SOW.

600-gallon purge water containment tank

Coolers and/or refrigerator for sample storage

Sample trailer and monitoring equipment (QED flow through cell with pH, ORP,
DO, T, EC), HACH kit for field screening phosphate measurement.

Submersible or peristaltic sample pumps and 1000 ft of % or 1/8 inch poly tubing
Pressure transducers

Personnel safety equipment and materials (gloves, eye wear, eye wash, etc.)

Test Monitoring

The chemical delivery system will be monitored on a regular basis to maintain
appropriate flow rates. Measurements of system readings (flow, pressure) will be
made on an hourly basis (nominally). Additionally, measurements of
temperature, specific conductance (EC), pH and oxidation reduction potential
(ORP) of the injection stream will be measured and recorded on an hourly basis.
Pressure will be monitored in the injection well and as many surrounding
monitoring wells as possible. Routine visual inspection of surface seal will be
performed during the injection.
An inflatable packer will be used to allow for an acceptable injection rate
Primary monitoring of apatite solution arrival/distribution during the injection test
will be through the collection of aqueous samples
o Samples will be collected from the injection stream every four hours
e Field parameters CZ, T, pH, ORP, DO) will be measured for each
sample
e Aqueous samples will be collected and submitted for IC (anions)
and ICP-OES (major cations), and citrate (PNNL lab) analysis
e Atleast 1 set of tanker samples will be submitted for IC, ICP-OES,
and citrate analysis for each individual tanker truck.
o Samples will be collected from monitoring wells and aquifer tubes on a
routine basis, beginning with a baseline sampling event prior to chemical



injection. The sampling frequency will vary depending on solution arrival
dynamics, and will be adjusted during the test. For example, the wells
closer to the injection well will be monitored more frequently initially,
then less frequently once the EC indicates complete arrival of the injection
solution. Nominally, a sampling frequency of once every four hours will
be used until sufficient evidence for a change is obtained.
e For each sample, field parameters will be recorded for each sample
(EC, T, pH, ORP, DO).
e Aqueous samples will be collected and submitted for IC (anions)
and ICP-OES (major cations), and citrate (PNNL lab) analysis
e Primary performance monitoring will be through the collection of aqueous
samples (Fluor Hanford responsibility).
o Field pa e (EC,T,pH, ORP,DO)willbe :asu [foreachs )le
collected.
o Aqueous samples will be submitted for the following analysis:
e IC - anions and small molecular weight organic acids
e ICP-OES — major cations
e Qross Beta

Samp 1g and Analysis

Water ill be pumped from the wells at a nominal rate of 1 gpm. Based on an

assurr ion that 50 ft of sample tubing running from each well to a sampling manifold
located in a sample trailer, approximately 2 minutes of purge time will be sufficient time
forpa  ter stabilization prior to each sample collection event. This is consistent with
previous pilot tests.

Once field parameters (pH, EC, DO , ORP, and T) have stabilized, indicating that
representative groundwater samples can be collected, parameter values will be recorded
manually on data sheets which will be copied for distribution. The original data sheets
will be pasted into a bound (FH controlled) field notebook at the earliest convenience
following the test. Calibration of field probes will occur once (immediately prior to the
test) and will follow the manufacturer’s instructions using standard calibration solutions
provided by the vendor or as prepared under standard laboratory practice in the GRP 200
Area Field lab or PNNL laboratories.

The sample stream will be discharged to a purgewater containment tank(s). Routine
purgewater collection and disposal will be required throughout these planned field
activities.

Sample collection and analysis for the planned apatite injections will be performed
according to the guidelines set forth in Tables 1 through 3. It should be noted that the
operational ar  performance monitoring approach and sampling requirements described
in this section may be altered based on the results of ongoing bench-scale studies and
observations made during other injection operations. This test instruction applies



treatment and the sampling immediately following treatment. For long-term monitoring
instru  ons, refer to the addendum to the Strontium-90 Treatability Test Plan for 100-
NR-2 Groundwater Operable Unit (DOE-RL-2005-96).

Pumj 1g Rates and Pressures

The Apatite solution will be injected until the total design volume (not to exceed 120,000
gallor has been injected into the test well. Thus, it is anticipated that ~50 hours of
continuous pumping will be needed to inject the entire volume. Actual volumes and test
durati  shall be at the discretion of the PN}  field task lead in accordance with roles
and r« Honsibilities specified in Reference 1.

ata Man: ment

All operation: monitoring, and field parameter probe calibration data will be recorded
manually on data sheets which will be copied for distribution to FH and PNNL personnel.
The ¢ 1nal data sheets will be pasted into a bound (FH controlled) field notebook at the
earlie :onvenience following the test. All samples submitted to analytical laboratories
will be accompanied by an appropriately i ed out chain of custody form.

Heali and Safety

All work performed on site will be conducted in accordance with the apatite treatability
study Health and Safety plan and any applicable task specific JSA (FH developed

« uments). Gloves and eye protection are needed while handling chemicals and during
sample co ction. A portable eye wash station will be present during the sample
collection and tracer mixing process. Spillage and drops of sample media will be
absorbed on tissue and kept in a separate bag for RCT survey/release at the end of the
test.
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1 1y 2008 UMM

100F

eld Remediation

Status

Completed Backfill of 120-F-1 and 100-F-26:9.

Demobilized all rented trailers.

Completed demobilization of all subcontractor equipment.

A small quantity of waste remains, hopefully be gone by late this month.
e ERDEF destined should be gone by next week
e 1 drum for off-site treatment by PHMC, will ship 5/29.
e 7 drums to other off-site treatment, hopefully late this month.

Partial sample results back from of 600-111, look favorable.

Characterization report for 600-149, draft back, waiting for final, hope to collect
waste characterization/treatment sample next week, but we have to align the
people and processes.
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Strom, Dean N

From: Golden, James W

Sent: Thursday, May 08, 2008 12:58 PM
To: Strom, Dean

Subject: FW: 300 Area FR Project UMM Input

Attachments: 618-7 Progress Photo5.2.08.xls

om: Darby, John W
Sent: Thursday, May 08, 2008 12:39 |

): Golden, James W; Donnelly, Jack W
Cc: Faulk, Darrin E
Subject: 300 Area FR Project UMM Input

Activities at the 618-7 Burial Ground this week included:
e Have completed excavation and sorting of the west half of the main trench down o 15
ret. Began excavation from east half of middle trench (see attar ed file for progress).

Have excavated 31,500 bcmto date. Baaw il Cyérc pmiekrs

e Have recently encountered a cache of drums in the excavation and have processed 140+
drums to date. | » Zr or Uranium drums have been found.

e Have initiated load-out and have shipped 4200 ust to ERDF. &3 sbauslerel Ao

¢ Completed placement of surface rock for west side queue and plan on using the west side
queue starting Fri 1y May 9.

618-1
« Mobilization activities continue. The EPHA was submitted to the client for review on April
15. Have received comments on the EALs and the EALs write-up was revised and
resubmitted.

( _ \
f::A’L = ;Mf,éf‘b’ %Aow W(I

é/)Hﬁ = gm,s“\a’ p/CPACCLLQL? (dy oo o AAK((‘J.NL

5/8/2008
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100 Area D4/ISS Status
May 8, 2008
100/300 Area Combined Unit Manager Meeting

Ongoing Activities

° )9-N - Asbestos abatement complete in Area 5, all scaffolding removed. Asbestos abatement in
corridor 19 complete, final clean-up in progress. Cable trays (flame mastic) will be removed the
week of 5/12/08. Asbestos abatement in room 33 ongoing. Hazardous material removal in 109-N
ongoing. Preparation/planning for mobilization in 105-N ongoing.

e 116-N - Preparation for explosive demolition ongoing.

e 117-N - Hazardous material removal ongoing.
182-N - Hazardous material removal ongoing.

e 184-N — Preparation for explosive demolition ongoing.

e 184-NA - Demolition of 184-NA ongoing.

e 1802-N - Below grade demolition and load-out of above and below grade debris ongoing.
1310-N - Berm wall removal ongoing.

e 105-N - Class 1 asbestos abatement ongoing.

e 1705-N/1706-N - Belowgrade demolition ongoing.

60 ay Project Look Ahead

e 105-N Subcontractor mobilization beginning the week of 5/12/08.

e 184-N demolition.

e 108-N demolition phase 1.

e WCH bid review of 105-N/109-N demolition and Safe Storage Enclosure construction proposals

complete. Bid review by DOE HQ required, transmittal in preparation. Contract award scheduled
for June 2008.

e 1310-N/1322-N characterization.
16-N stack demolition.

Agreements/Other

ISS RAWP Scope Clarification.
Ammonia cylinder status/offsite determination approval.
B Reactor Roof air monitoring clarification.

2
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Change Agreement Between Ecology and DOE-RL Pending Revision of DOE/RL-2005-
43 Removal Action Work Plan for 105-N/109-N Building Interim Safe Storage and
Related Facilities

The following section is approved for addition to the above RAWP pending a full
revision of the document (planned for this summer) that will include the means and
me ds for N Basin demolition and a revised Air Monitoring Plan that includes the N
Basin demolition.

3.2 Materials and Equipment within the Safe Storage Enclosure

Asnotec  ‘lier, the demolition / removal of structures ! equipment within the SSE
footprint shown in Figure 1-4 is excluded from this RAWP.

However, in order to provide assurances that hazardous and radiological contamination
and equipment remaining within the SSE are stable (i.e., not available for migration or
release to the environment during the surveillance period), and to protect the future
survei mce and maintenance workers, the following general deactivation actions are
anticipated.

a. Liquids will be removed to the extent practicable

b. Electrical and instrumentation systems (except those insta :d for SSE
surveillance and maintenance) will be de-energized

c. Remaining friable asbestos or radiological contamination within the expected
s eillance areas outside Zone 1 will be encapsulated or fixed

d. Loose lead (not installed or used for shielding) will be removed to the extent

practicable

Loose hazardous and housekeeping items will be removed as practicable

f.  Sludge, debris, equipment and areas that could be a source of airborne
contamination during the safe storage period will be stabilized or
encapsulated

o

In addition, below is a list of anticipated steps to contrc known hazards and facilitate
surveillance and maintenance are as follows:

a. Provide a filtered, passive ventilation path for Zone 1, to allow the structure
to "breath"” during changing weather conditions similar to filters installed at
the other reactor blocks in ISS

b. Install a monitoring system for use during the safe storage period

c. Tack welds installed in place of “high radiation area” padlocks on various
Zone 1 entry points to eliminate periodic checks on the padlocks
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From: Faulk.Dennis @ epamail.epa.gov

Sent: Tuesday, May 06, 2008 7:38 AM

To: Saueressig, Daniel G

Cc: Smith, Chris; Woolard, Joan G; Martell, P John (DOH); Allen, Mark E; Proctor, Megan L
Suk it: Re: B REACTOR ROOF REPLACEMENT

Attachments: winmail.dat

winmail.dat (3 KB)

Dan,
Your me 1 .ow captures our discu i curately.
Dennis
"Saueressig,
Daniel G"
<dgsauerelwch-rc To
c.com> Dennis Faulk/R10/USEPA/USE@EPA,
"Martell, P John (DOH)"
05/05/2008 08:12 <John.Martell@DOH.WA.GOV>
AM cc

"Smith, Chris"
<Douglas_C_Chris_Smith@rl.gov>,
. "Woolard, Joan G"

<jgwoolar@wch-rcc.com>, "Proctor,
Megan L" <mlprocto@wch-rcc.com>,
"Allen, Mark E"
<meallen@wch-rcc.com>

Subject
B REACTOR ROOF REPLACEMENT

Dennis, per our phone conversation on April 29, 2008 regarding removal
and replacement of the B Reactor roof, I wanted to document our
discussion and agreements so that it can be included as an "agreement'
at the next Unit Man: :rs Meeting (UMM).

I discussed that WCH feels that the near field air monitors and
environmental TLDs utilized by the Field Remediation organization at B
Area aren't necessary for this work because very minor, if any,
amounts of contamination is expected. I also discussed that we would
utilize the Radiological Control Organizations controls to ensure this
work is performed safely. You were in agreement and stated that if
contamination was encountered, WCH would provide both EPA and the
Department of Health a courtesy call.

VVVVVVVVVVVVVVYV

I also discussed that we'd like to use a guzzler type vacuum, Or

1



similar, to remove the roof. I stated that this unit would be an
efficiency tested HEPA unit and the Radiological Control Organization
would monitor the exhaust during use and would smear the exhaust port
before and after use. You were in agreement with this plan.

Let me know if this accurately reflects our discussion. I'll include
this email in the next UMM documenting our agreement.

Thanks and give me a call if you have any questions.
Dan Saueressig

100 Area D4 Environmental

373-5473 (office)

727-7014 (cell)

See attached file: winmail.dat)
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300 Area D4 Status
May 8, 2008
100/300 Area Combined Unit Manager Meeting

Ongoing Hazardous Material Removal
o 324

o 327

e 337B

e 308

Ready for Demolition:
e 337

321

323

3718
3718A,B, C,E and N

Demolition Activities:
¢ 384 — Hot demolition underway

60-Day Project Look Ahead

¢ Continue hazardous material removal at 337B, 3718G
Begin hazardous waste removal at 3721, 3727 and 3728

e Start demolition at 321 and 323





