A

DOCUMENT TITLE: EPA-AO-021A — NTCRA for the River System SAP Supplement A

(Resubmittal)

TRANSMITTAL: 674A

DATE TRANSMITTED: August 24, 2011

SENT BY: Mike Houck

ISSUE CODE: IFR (See Bottom of Page for Code)

[] ALL SITE PERSONNEL

PROGRAM MANAGERS/PROJECT
MANAGERS

XI Jack Howard, Project Manager
[ John Trimble, Project Manager
Tod Woodson, Project Manager
Mike Houck, Environmental Manager
Robert Pullen, Communications
Diane Odom, Quality Assurance
Edward Scott, Project Controls
Bruce Haas, Technical Advisor
Paul Clay, Project Manager

Jim Sells

NGINEERING

Butch Parton
Randy Denton
Jimmy Ashworth
Darrell Guinn
Curtis Long

Robert Snow
Shannon McKamey

00000007 OxOOOOXO

CONSTRUCTION
[ Jason Welch
[ Brian Jacobs
[ John Trimble
[ Steve Arington

FINANCIAL CONTROLS
[J Michael Bouknight
[ Leslie McDermott

[0 Moe Payne

[ Jason Ward

[ Ginger Mullins

DOCUMENT CONTROL/GRAPHICS/QA
XI Terry C-Hagemann, Document Control
[ Barbara Peratrovich, Graphics Designer
[ Jimmy Moore, Quality Assurance

-
<
>

Steve McCracken
Kathryn Nash
Dennis Yankee
Michelle Cagley
Tim Russ

Neil Carriker

Rob Crawford

Bill Rogers

Louis Smythe
Joe Benedict

[ Gary MacDonald
[ Jamey Dotson

[ A.J. Monsees / Survey Group

|

CIVIL PROJECTS
[ Jimmy D. Smith
[J Jim Robinson
[0 Glenn Georg

[J Ben O'Brien

[ Doug Mills

[J wWes Templeton
[ John Miller

[J bwayne Rushing
[ calvin Toney

TVA OE&R
[ John Harbin

EPA/Start
[ Dannena Bowman

TVA — SUPPLY CHAIN

[ Kathy Ellis
[ pam Ward

X Incident Documentation

CONTRACTORS/CONSUILTANTS
[ Matthew Hoy, Stantec

[ Don Fuller, Stantec

[ Mike Steele, Stantec

[ Jim Andrew, Stantec

[ Skip Layton, Stantec

[ Tom Crilly, Stantec

HEALTH & SAFETY
REPRESENTATIVES

[J Robert Muse — Civil Projects
[ cCharles E. Proffitt - TVA
[J Tom Bock - Jacobs

[0 David Miller — Jacobs
[ Tom Heffernan - TVA
[ Mark Porter - Jacobs

[ John Price - Jacobs

[ Brad Ketner - Jacobs
[ Dan Felzien - Jacobs
[ chris Eich — Jacobs

Special Instructions:

This transmittal documents the shipping of: EPA-AO-021A

File being re-transmitted as the original was not sent in its entirety.

ISSUE CODES:
IFI — ISSUED FOR IFC — ISSUED FOR CONSTRUCTION W — WITH ATTACHMENT
INFORMATION PF — PROJECT FILE T — TRANSMITTAL ONLY

R&A —REVIEW AND APPROVAL R&R - REVIEW & RESPONSE REQUIRED IFR — ISSUED FOR REVIEW
Form 002 - 1:\0010 LOGS & DATABASE\Transmittals\Transmittal 674A -Resubmittal - EPA-AO-021A - NTCRA

for the River System SAP Supplement A.doc



m Document No. EPA-AO-021A

Kingston Ash Recovery Project
Non-Time-Critical Removal Action
for the River System
Sampling and Analysis Plan (SAP)
Supplement A

Prepared by:
Jacobs

for the Tennessee Valley Authority

Revision Description Date
00 River SAP Supplement A for TVA Review July 29, 2011
01 River SAP Supplement A for Regulatory Review August 12, 2011
02 Revised to correct LCS and MS/MSD acceptance August 17, 2011
criteria in Tables E-8 and E-10




This page intentionally left blank



Non-Time-Critical Removal Action for the River System Sampling and Analysis Plan (SAP) — Supplement A EPA-AO-021A

Table of Contents

1. Background and Purpose of SUPPLEMENT A......ccoooiiiiiie et 1

1.1 BACKGROUND......oiiiiiiiie ettt b b e et b et bt nn e ens 1

1.2 PURPOSE OF SUPPLEMENT A ...ttt 1

2. FIELD CHANGE NOTICES. ...ttt sttt sttt se et sne e eneans 1

3. e N [ N PSSP 3

4, REFERENGCES. ...ttt et s e e et e et e e s ate e e be e e s tae e s teeetaeennees 4
List of Tables

Table 1. Field Change Notice and Change Notice as of July 25, 2011..........cccooviiiiiiiiirniieieee e 2
Attachments

Attachment 1: Field Change Notices and Change Notices
Attachment 2: Revised Sampling and Analysis Plan Appendices D and E

CN
CRM
EPA
FCN
KIF
PCB
PLM
PVC
SAP
TVA

List of Acronyms

Change Notice

Clinch River Mile

U.S. Environmental Protection Agency
Field Change Notice

Kingston Fossil Plant

polychlorinated biphenyl

polarized light microscopy

polyvinyl chloride

Sampling and Analysis Plan
Tennessee Valley Authority



Non-Time-Critical Removal Action for the River System Sampling and Analysis Plan (SAP) — Supplement A EPA-AO-021A

This page intentionally left blank



Non-Time-Critical Removal Action for the River System Sampling and Analysis Plan (SAP) — Supplement A EPA-AO-021A

1. BACKGROUND AND PURPOSE OF SUPPLEMENT A
1.1 BACKGROUND

In 2010, the Kingston Ash Recovery Project Non-Time-Critical Removal Action for the River System
Sampling and Analysis Plan (SAP), was reviewed and approved by the U.S. Environmental Protection
Agency (EPA) and the Tennessee Department of Environment and Conservation. The SAP was released
for public posting on May 24, 2010. The collection of biotic and abiotic media under the SAP has three
primary objectives to support: a Preliminary Assessment of the Emory River and other river areas
impacted by the spilled fly ash at the Tennessee Valley Authority (TVA) Kingston Fossil Plant (KIF)
release in Roane County, Tennessee; an assessment of potential human health and ecological risks in the
river; and decision-making for the restoration of impacted areas.

Due to funding constraints, all but one sampling task under the SAP were not initiated until the beginning
of fiscal year 2011 in October 2010. The surface water sampling task was initiated on August 24, 2010
commensurate with the completion of all dredging activities in the Emory River.

1.2 PURPOSE OF SUPPLEMENT A

The purpose of this Supplement to the SAP is to document changes that have occurred since the SAP was
implemented. Over the course of SAP implementation to date, a number of changes have been
necessitated by field conditions, further consideration of the SAP objectives, and procurement of
additional laboratories to accomplish the analyses specified in the SAP. In addition, further review in
preparation for field implementation has identified a number of inconsistencies in Appendices D and E of
the SAP. It is noted that none of the changes or inconsistencies impact fulfillment of the Data
Quality Objectives specified in the SAP. There have been no changes to the overall sampling design
and procedures.

The changes are described in two categories: Field Change Notices (FCNs)/Change Notices (CNs), and
Errata. FCNs and CNs have been prepared to document changes necessitated by: field conditions (e.g.,
change in sample location due to inaccessibility); further review of sampling objectives and consideration
of analytes; and, documentation in support of unspecified preservation methods and/or holding times for
some biotic media. Errata include inadvertent omissions or incorrect citations, as well as references in the
SAP that have been superseded by a revision to the Quality Assurance Project Plan for the Tennessee
Valley Authority Kingston Ash Recovery Project (TVA-KIF-QAPP). Errata are present in SAP
Appendices D and E that summarize sample analyses, preservation, and holding times.

Section 2.0 summarizes the FCNs and CNs generated to date. Section 3.0 summarizes the Errata in
Appendices D and E.

2. FIELD CHANGE NOTICES

Table 1 presents a listing of FCNs and CNs prepared to date. Copies of FCNs and CNs are provided in
Attachment 1 of this Supplement to the SAP. Original signed FCNs and CNs are on file and recorded in
the Kingston Ash Recovery Project Document Control office.



Non-Time-Critical Removal Action for the River System Sampling and Analysis Plan (SAP) — Supplement A

Table 1. Field Change Notice and Change Notice as of July 25, 2011

FCN/CN # Date Title Change
FCN-001 04/28/10 | Soil Metals Analysis from Well Addition of metals analysis to the soil
Borings borings collected at GW-01, GW-02,
TWP-04, TWP-05, TWP-06.
FCN-002 06/8/10 | Leaching Test — Hydraulic Addition of Hydraulic Conductivity testing
Conductivity Testing to ash and lime treated ash.

FCN-003 07/20/10 | Bedrock Well Construction Wells TWP-24, TWP-25, and TWP-26
will be installed using rotosonic drilling
and rock coring techniques rather than
hollow stem auger.

FCN-004 07/20/10 | Surface Water Level Measurement Addition of 35 more locations for water

Locations level measurements to better refine the
boundary conditions for the model.

FCN-005 07/27/10 | Equipment Rinsate Allowance for up to 2 additional
equipment blanks for additional equipment
types during GW drilling operations

FCN-006 03/11/10 | Lime Addition — In Situ Application | Approval to add lime at a rate no greater
than 6% dry weight to reduce the moisture
of the ash.

FCN-006A 08/20/10 | PVC Outer Casing For GW-01 and Change well casing for GW-01 and GW-
GW-03 03 from metal to PVC.

FCN-007 08/10/10 | Changes to Geoprobe Scope Several planned Geoprobe locations
eliminated due to inadequacy to seal off
alluvium from overlying ash porewater
and safety concerns.

FCN-008 10/10/10 | Heron Colony Locations Heron eggs unable to be collected from
CRM 2.5 as the colony was inactive in
2010.

FCN-009 10/10/10 | Egg Shell Analysis A subset of tree swallow eggs will be
selected for analysis of the egg shell,
including eggs from 13 locations from
potentially impacted areas and 7 reference
sites.

FCN-010 06/8/10 | Tree Swallow Nest Box Locations Correct inconsistencies with tree swallow
nest box locations between Section 3.9,
Figure 3-16, and Appendix A.

FCN-011 10/10/10 | Addition of Strontium to All SAP Strontium added to list of requested metals

Media Analyses analyzed in all sample media to support
ongoing ecological studies.

FCN-012 10/10/10 | Arsenic Speciation Reduction in Reduction from 100 to 25% of shad

Shad samples for arsenic speciation.
FCN-013 12/3/10 | Chromium VI and Mercury Elimination of chromium VI and mercury
Speciation Elimination speciation in surface water samples.
FCN-014 01/10/11 | Justification for 12-week Holding Holding time extension from 8 weeks to

Time for Sediment Toxicity Testing
Samples

12 weeks for sediment toxicity testing.

EPA-AO-021A




Non-Time-Critical Removal Action for the River System Sampling and Analysis Plan (SAP) — Supplement A

Table 1. Field Change Notice and Change Notice Status as of July 25, 2011

(continued)

FCN/CN # Date Title Change

FCN-015 10/10/10 | Chemical Analysis of Water for Addition of chemical analyses of the
Toxicity Tests surface water used for toxicity testing.

FCN-016 01/25/11 | Elimination of Aroclor 1262 and Elimination of Aroclor 1262 and 1268
1268 from sediment sampling MAG.

FCN-018 01/31/11 | Use of Compositing for Analysis of Due to sample size limitations of the
Fish Fillets Samples for Selected bluegill specimens, compositing of filets
Constituents will be implemented for Pest, PCB, and

radiological analyses.

FCN-019 01/31/11 | Change in Holding Time for Fish Change in fish fillet holding times for
Fillet Samples frozen samples to one year.

FCN-020 01/25/11 | Addition of PLM on Submerged Addition of PLM to submerged
Sediments sent for Toxicity Testing sediments sent for toxicity testing and
and Porewater Extraction porewater extraction.

FCN-021 01/27/11 | Addition of Metals Analysis on Addition of metals analysis to
Composited Porewater-Extracted composited porewater-extracted
Sediments sediments

KRP-CN-001 | 04/19/11 | Well Installation Materials and Allows for the use of decontaminated

Equipment Changes stainless steel split spoons, a fluid rotary
rig, and use of longer screens (20 ft).

KRP-CN-002 | 03/29/11 | Additional Laboratory PLM Adds laboratory confirmation of all PLM

Analyses In VibeCore Sediment samples with field PLM results >50%.
Samples from the Clinch, Emory,
and Tennessee Rivers

KRP-CN-003 | 07/13/11 | Groundwater Sampling Update Table 2 of GW sampling SOP
TVA-KIF-SOP-02 with currently used
field form “Preliminary Groundwater
Data Field Worksheet”.

KRP-CN-004 | 07/13/11 | Periphyton Sampling Update TVA-KIF-SOP-59 for Periphyton
Sampling to reflect actual sampling in the
boat, rather than transporting the
periphytometers back to a location on
shore for sampling.

KRP-CN-005 | 06/27/11 | Radionuclide and Metals Speciation | Extend frozen fish holding times for

Holding Times Changes (fish) and radionuclides and metals speciation to
Various other Edits to Appendices D | one year, and various other edits and
and E of the SAP updates to SAP Appendices D and E.

Note: For definitions, see the List of Acronyms section.

3. ERRATA

EPA-AO-021A

Errata include inadvertent omissions, incorrect citations, as well as references in the SAP that have been
superseded by a revision to the TVA-KIF-QAPP. Errata are present in SAP Appendices D and E that
summarize sample analyses, preservation, and holding times. Revised SAP Appendices D and E are
provided as Attachment 2 of this Supplement to the SAP.
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~ Kingston Ash Recovery Project |
Field Change Notice (FCN) |
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..ECN-001

_Number:

Task: WBS0111: Final Remediation — Groundwater Modeling Task

Documents Affected by This FCN

Document Number Revision Document Title

EPA-AD-021

|Sampling and Analysis Plan for the River System . ___________

References/Work Package (if applicable): MACTEC drilling contract (T.O. # )

Description of Change:

Collect one soil sample from the center of the screened interval in
the samples for metals (antimony, arsenic, barium, beryliium, cadmium, chromium, cobalt, copper, lead, mercury,

silver, thallium, vanadium, and zinc),

wells GW-01, GW-02, TWP-04, TWP-05, and TWP-06. Analyze

nickel, selenium,

Reason for Change/Information Requested:

localized aquifer formation chemistry.

naturally-occurring metals.

Metals may be present in soil within the screened zone of the aquifer that may affect groundwater quality locally in a well. Samples of
residuum/alluvium soil should be tested for metals to verify whether future groundwater monitoring results can be correlated to a very

There are currently no metals data for residuum/alluvium sofl in the Dredge Cell area; these data could augment regional soil data for

Impact if Change Made:

contact the laboratory, obtain proper containers with preservative.

$1,450.00. No change to MACTEC contract anticipated.
Estimated schedule impact: Negligible.

Must verify that MACTEC has suitable stainless steel or lined split-spoon sampling device to avoid contaminating sample. Will need
to decon the sampler between soil samples. Will need 1o collect one equipment rinsate sample and one duplicate sample for QC.
‘|Need to verify that listed metals are consistent with Kingston Ash Recovery Project list of metals. Need to develop appropriate COCs,

Estimated cost impact: Expected to be ~$150/sample for analytical and shipping, plus ~4 hrs data validation and data management =

Impact if Change not Made:

conduct further study to find cause of an anomaly.

Future groundwater monitoring results may indicate levels of metals that are not representative of area-wide levels; may have to

Requested Date of FCN Disposition: April 28, 2010.

Requestor Date Field Engineer Date
Matt Williams April 28, 2010 Chun-Yi Wang April 28, 2010
Page 1 0f2
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Field Change Notice (FCN)

FCN

o)l At
. £ 2 L
R

FCN-Incorporation-by-DEN-Required:

FCN-Approval:

Approved

Disapproved []
(see remarks below)

Yes []

No [X

(see remarks below, if any)
Response/Remarks :

Per discussions between Matt Wiliams and Bruce-Haas, agree to the change provided this doesn't impact the drilfing progress and
that the actions identified above in "Impact if Change Made” are taken.
/

Date Erojectlgan’a\g‘er_ﬁf.}é'quired)- —

Lead.Engineer/EOR____

Date-— -~ — — ——

N/A

' //;% /,:w/o

77

Page 2 of 2
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Kingston Ash Recovery Project
Field Change Notice (FCN)

IFCN'Numbe

'FCN-002" FCN_Tltle Leaching Test — Hydraulic conductivity
testing

Task Name: WBS 011504 River Restoration ~ Data Collection; Leaching Test Plan

Documents Affected by This FCN

" Document Number | Revision _ |Document Title B -
RAWP-072 o1 Ash Leaching Test Plan ' '
EPA-AO-021 03 Sampling and Analysis Plan {SAP) for the River System

References/Work Package (if applicable):
See test plan

Reason for Change/Information Requested:
Hydraulic conductivity data are desirable for use in the groundwater modeling, to determine differences between

permeability characteristics of compacted ash and lime-treated ash.

Existing Condition:
No samples of compacted ash or lime-treated ash are to be tested for hydraulic conductivity in either the leaching test or
SAP. AECOM data can be used to characterize sluiced ash, but parameiric assumptions would have to be used to

characterize compacted dry ash or lime-treated ash.

Description of Change: ' )
Collect 3 samples of ash and one of lime. Prepare 3 samples in the lab by compacting to approximately 90% ASTM

D 698 dry density (a target of 80 pcf dry density per prior Proctor tests). Similarly, prepare 3 samples of lime-treated
ash in the lab by adding 6% by dry weight lime, compacting to a target of 86 pcf, Test samples for saturated hydraulic

conductivity per ASTM D 2434. Send samples to DB Stephens Laboratory, Joleen Hines, 505-889-7752.

Requested Date of FCN Disposition:

Requestor . Date .- Field Engineer Date
Mark Boggs - 6/8/2010 - ] : ‘ J_ ’
: FCN Approval: : : FCN Incorporation by DCN Required:
Approved Disapproved [] '
(see remarks below) (see remarks below) Yes [ No [
Response/Remarks : -

Expected cost of change: $500 {o coliect samples $1OO sh:ppmg and supplies; $1,000 testing.
. ' . . q

Lead Engineer/EOR . . Date Project Manager , 5 Ba/tV
Don Fuller/Stantec = =~ N/A’ Bruce Haas/Ja ; 6/8/2010
Pagelof1l
" oAb and Settings\bjhazs\My Dy “ERCLADocs\NTCRASAPRIVER\Fle[d Sampling\Field Change Nolice (FCN) ~ Leaching Test.doc

Form 023




KINGSTON ASH RECOVERY PROJECT
FIELD CHANGE NOTICE (FCN)

FCN Number: FCN-003 FCN Title: Bedrock Well Construction

Project Name: WBS 011504 River Restoration Data Collection

Document Number Revision Document Title

Non-Time-Critical Removal Action fo

ERPA-AO-021_.._ . e Rey.—S — Analysis Plan (SAPY

r the River System, Samplingand |

References/Work Package (if applicable):
Mactec well drilling

Reason for Change/Information Requested:
Drilling technique for installing wells could result in undesirable vibrations within the Dredge Cell dikes; rotosonic
techniques will reduce vibrations. Characterization of the flow regime in the weathered bedrock interface will
enhance the model! calibration. Bedrock water quality cannot be measured in the interface well; however, bedrock
water quality will be measured at 2 other bedrock wells, so the loss of data in the one well will not impair the model

calibration.

The reason for this change is to allow for direct testing of the weathered bedrock zone, to make sure the range of
horizontal conductivities through this zone are within expectation, based on other sites in the region. The reason why
we are selecting TWP-24 for the interface well is because we expect it to have the thickest strata of weathered
bedrock.

Existing Condition:
Wells TWP-24, -25, and -26 were fo be installed per the SAP using hollow-stem auger techniques to collect data on
hydraulic conductivity and aqueous-phase concentrations in bedrock within the Dredge Cell/Ash Pond. Preliminary
well design anticipated installing a surface casing to a nominal depth of 5 feet into top of rock, and open-hole rock

core 25-1t below the surface casing.

Description of Change:
Wells TWP-24, -25, and -26 will be installed using rotosonic drilling and rock coring techniques.

Wells TWP-25 and -26 will be installed by setting a 5-inch-diameter PVC surface casing 5-ft into top of weatheréd
bedrock. The casing will be sealed with grout and allowed to cure for a 24-hr period. Bedrock will be cored to a
25-t depth. The wells will be open-hole welis.

Well TWP-24 will be installed by rotosonic drilling a minimum 3.8-inch-diameter borehole down approximately 17
feet into bedrock, beneath the rock-alluvial interface. A 2-inch-diameter PVC screen/riser with centralizers will
then be installed. The screen will have a 2-ft "blank” (unperforated) section in the bottom to allow for instrument
calibration. The screen will extend from immediately above the blank section, to near the top of the rock (2" below
the top of the rock-alluvium interface). Sand will be tremmied into the borehole, to rise 2 to 3 inches above the top
of the screen. There will be approximately 5’ of bentonite placed on top of the sand, with grout on top of that rising

to the surface. -

Requested Date of FCN Disposition:

Requestor Date Field Engineer Date

Matt Williams 7/20/2010 N/A

C:\Documents and Settings\bjhaas\My Documents\CERCLA Docs\NTCRA SAP RIVER\Field Sampling\FCN-003_Bedrock Well
Construction.doc FORM 023 .




_JACOB

FCN Number: FCN-003 FCN Title: Bedrock Well Construction
Project Name: KINGSTON ASH RECOVERY PROJECT, WBS 011504 River Restoration Data Collection

FCN Approval; Approved (see remarks below, if any)
[ Disapproved (see remarks below)

FCN Incorporation by DCN Required:  {[] Yes No

Response/Remarks : - B - B
Name Signature Date
Mark Boggs / b M. Ma;/ . ?/2!/7.-010

Lead Engineer / Engineer of Record

Bruce Haas
Project Manager (if required) / ‘ /

C:\Documents and Settings\bjhaas\My Documents\CERCLA Docs\NTCRA SAP RIVERField Sampling\FCN-003_Bedrock Well
Construction.doc FORM 023
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KINGSTON ASH RECOVERY PROJECT
FIELD CHANGE NOTICE (FCN)

FCN Number: FCN-004 FCN Title: Surface Water Level Measurement Locations

Project Name: WBS 011504 River Restoration Data Collection

Document Number Revision Document Title

e A A A —— | e m—— —|NON=Time=Critical Removal.Action for the Rlver System,,SampImg and— -
- EPA-AC-021 Rev,.3 1Analysis-Plan (SAP)-- -

References/Work Package (if applicable):
TVA land surveying team

Reason for Change/Information Requested:
Additional locations surrounding the site on the Swan Pond Embayment, Emory River, Intake Channel, Sluice
Channel, and Ash Pond/Stilling Pond will better refine the boundary conditions for the model.

Existing Condition:
The SAP shows 4 surface water locations for measurement of water levels: two in the Ash Pond/Stilling Pond and

two in the Sluice Channel. River Water levels would have been taken from TVA river operations reports.

Description of Change:
Add 35 more sampling points, per attached. Report water levels to within 0.01 ft vertical. Date of survey should

coincide with site-wide water level measurements by Stantec/TVA in piezometers & wells.

Requested Date of FCN Disposition:

Requestor Date Field Engineer Date

Matt Williams 7/20/2010° N/A

FCN Approval: Approved (see remarks below, if any)
[ Disapproved (see remarks below)

FCN Incorporation by DCN Required:  |[] Yes No

Response/Remarks :
Name , Signature Date
Mark Boggs 7/2’/76/0

Lead Engineer / Engineer of Record
Bruce Haas 9 /3’/2010
PrOJect Manager (i reqwred)

C:\Documents and Settings\bjhaas\My Documents\CERCLA Docs\NTCRA SAP RIVER\Fleld Sampling\FCN-004_Surface Water
Level Measurement Locations.doc FORM 023




JACOBS

TN State Plane, NAD27, feet

Location_ID X Y Feature Symbol_Color
SP-1 2,439,256 558,324 Swan Pond Creek Purple
_Sp.2 2,439,722 558,320 Swan.Pond Creek . __ - Purple
SP-3 2,440,441 558,395 Swan Pond Creek Purple
SP-4 2,440,733 558,387 Swan Pond Creek - Purple
SP-5 . 2,441,439 558,420 Swan Pond Creek Purple
SP-6 2,442 078 558,224 Swan Pond Creek Purple
SP-7 2,442,245 558,195 Swan Pond Creek Purple
o QP8 2,442,074 557,911 —SwanPond Creek— -~ Purple-— - s o
TERSTTTT T T 2,442,971 557,894 T EmoryRiver— T Yellow "~~~ 7T T T
ER-2 2,442,528 558,242 Emory River Yellow
ER-3 2,442,102 557,173 Emory River - Yellow
ER-4 2,442 528 556,637 Emory River Yellow
ER-5 2,442,645 556,142 Emory River Yellow
ER-6 2,442 866 555,499 Emory River Yellow
ER-7 2,442,965 554,393 Emory River Yellow
ER-8 2,443,157 554,003 Emory River Yellow
1C-1 2,443,119 553,947 Intake Channel Red
1C-2 2,442,583 553,837 Iintake Channel Red
IC-3 2,442,377 553,770 Intake Channel Red
IC-4 2,440,554 - 553,631 Intake Channel Red
IC-5 2,439,748 553,190 Intake Channel Red
IC-6 2,439,605 552,847 Intake Channel Red
ASP-1 2,442,795 554,386 Ash Stilling Pond Blue
ASP-2 2,441,674 554,088 Ash Stilling Pond Blue
AP-1 2,442,697 555,434 Ash Pond Green
AP-2 2,442,060 554,739 Ash Pond . Green
AP-3 2,441,602 554,146 Ash Pond Green
RW-1 2,438,786 553,679 Red Water Channel White
RwW-2 2,438,920 553,114 Red Water Channel White
SC-1 2,439,256 553,255 Siuice Channel Magenta
SC-2 2,439,429 553,435 Sluice Channel Magenta
SC-3 2,439,911 553,878 Sluice Channel Magenta
SC-4 2,440,459 554,416 Sluice Channel Magenta
SC-5 2,440,517 554,576 Sluice Channel Magenta
SC-6 2,440,353 554,666 Sluice Channel Magenta
SC-7 2,440,353 554,587 Siuice Channel Magenta
SC-8 2,440,287 554,694 Sluice Channel Magenta
SC-9 2,439,807 554,003 Sluice Channel Magenta
SC-10 _2,439,301 ’ 553,528 Sluice Channel Magenta

C:\Documents and Settings\bjhaas\My Documents\CERCLA Docs\WNTCRA SAP RIVERField Sampling\FCN-004_Surface Water
Level Measurement Locations.doc FORM 023




C:\Documents and Settings\bjhaas\My Documents\CERCLA Docs\NTCRA SAP RIVER\Field Sampling\FCN-004_Surface Water .
Leve] Measurement Locations.doc FORM 023




1% JACOBS

KINGSTON ASH RECOVERY PROJECT
FIELD CHANGE NOTICE (FCN)

FCN Number: | FCN-005 FCN Title: | Equipment Rinseate

Project Name: | WBS 011504 River Restoration Data Collection

DOCUMENT(S) AFFECTED BY THIS FIEL.D CHANGE NOTICE

Document Number Revision Document Title

Non-time_Critical Removal Action_for the_River System, Sampling | _______ |

EPA-AQ-021" " " Rev. 37 and-Analysis-Plan- - :

References/Work Package (if applicable):
MACTEC Groundwater Well drilling operations

Reason for Change/Information Requested: _
Current budget allows for only one (1) equipment rinsate per project for metals sampling procedure. An
equipment rinsate is needed after each type of equipment is used. There are two types of equipment that
are currently being used for the metals sampling process: a split spoon and a 4-inch casing (a third could
possibly be used also).

Existing Condition:
Current budget allows for only 1 (one) rinsate for the project and assumed all sediment samples would be
coliected from the same equipment using the same method.

Description of Change:
Allow for up to two (2) additional equipment rinsates to allow QC and data validation for each method
of collection.

Requested Date of FCN Disposition: ‘
Requestor Date Field Engineer Date

Ramona Josefczyk 7-27-10 N/A N/a

RESPONSE/DISPOSITION OF THE FIELD CHANGE NOTICE

FCN Approval: Mpproved (see remarks below, if any)
[] Disapproved (see remarks below)

FCN Incorporation by DCN Required: (] Yes [ No

Response/Remarks :

Name Signature Date

[bannont MeKamey /—%_\M%Lﬁ B-i7-10
ST 7y d——‘ .

L.ead Engineer / Engineer of Record

= .
Sevees Hoeng, g0
— - . 7
Project Manager (if required) / /
\WKnxpgfp16\jacobs\0002 ENGINEERING\Groundwater Wall Instaliation\FCNs\FCN-005_ Equipment Rinseate.doc FORM 023
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KINGSTON ASH RECOVERY PROJECT
FIELD CHANGE NOTICE (FCN)

FCN Number: FCN-006 FCN Title: | Lime Addition

Project Name: | WBS 0172 Embayment Restoration; WBS 0113 Failed Dredge Cell

DOCUMENT(S) AFFECTED BY THIS FIELD CHANGE NOTICE

Document Number Revision Document Title
RDP-0113-C-—————|———100%—{Interim-Ash-Stacking-& Instrumentation
- |RDP-0112-A - 100%- Swan Pond Embayment Ash-Removal (Phase 1) -

References/Work Package (if applicable): RAWP-072A, Ash Leaching Test Results. Results concluded that lime
applied at 6% by weight is acceptable for use in treating the ash to reduce its moisture content.

Reason for Changel/lnformation Requested: Design specifications for RDP-0112-A and RDP-0113-C do not
address addition of lime to reduce the moisture content in the excavation ash and associated sediment material to
meet the percent moisture content required for completed ashrstacking lifts. This change would allow application of
lime, either in the embayment at the time of excavation or in the Dredge Cell at the time of compaction, so as to meet
moisture content requirements.

Existing Condition: Ash stacking specifications require a moisture content range of -4 to +2% of optimum'for
completed lifts. Heavy rains and wet subgrade conditions have resulted in ash in the embayment and in the surface
of the Dredge Cell that exceed the 2% maximum limit.

Description of Chénge: Lime may be added at a rate no greater than 6% by dry weight of embankment material, as
described in attached scope of work.

Requested Date of FCN Disposition:

Requestor Date Field Engineer Date

Ste_vé Cherry : 12/13/2010 Randy Denton 12/13/2010

E RESPONSE/DISPOSITION OF THE FIELD CHANGE NOTICE

FCN Approval: [1 Approved (see remarks below, if any)
[[] Disapproved (see remarks below)

FCN Incorporation by DCN Required:  |[] Yes No

Response/Remarks : Lime application will not adversely affect embankment material strength; instead will likely
increase its strength. Therefore, no DCN required.

Name Signature Date
P el // -
- ~ s ) oo & P

L Peny St S (24 o

Lead Engineer / Engineer of Record 9 /
4 \r/

-3 X . ) . . 2 ¢ ) ’/' E

Project Manager . /

C:\Documents And Settings\Amcagley. TVAWMy Documents\OLKTVAIFCN _ Lime Addition.Doc FORM 023




~ LIMEADDITION - SCOPEOFWORK .~ Pagelof2

Lime Kiln Dust (LKD) s a by-product of the production of Quicklime (lime). Quicklime is produced by calcining limestone
in high temperature rotary kilns. During production, the kiln draft pushes fine particles (LKD) into the bag house for
collection. The resulting chemistry of LKD is 70% ~ 80% CaO (lime), 2% - 8% MgO, and small amounts of Al203 and
$i02. Lime Kiln Dust is primarily used in soil drying and soil stabilization applications and in several environmental
applications such as coal mine refuse treatment, flue-gas treatment, and site remediation applications.

“Work-Plan-for FVA-Kingston-time:will-be-added-to-the-ash-and-associated-sediment- material;-either-in- the-embayment-at--

the time of excavation or in the Dredge Cell at the time of compaction, so as to meet moisture content requirements for
stacking in the Dredge Cell.

1. Lime will be added only as needed. Because of the additional cost and time to add lime to the excavated
material, it is preferred to use untreated ash whenever possible. CP will use a combination of surface grading
to shed rainwater runoff, stockpiling to enhance drying by drainage, windrowing and/or disking to enhance

drying by evaporation, and similar traditional construction techniques tooptimize dewatering without theneed —

—forlime-addition—-When-conditions-are-wet-and materia-cannot-be-adequately-dried; then-lime-may-be-added- — ————-———-—-—

2. Lime will be-added to a maximum of 6% by dry weight. The LKD application rate will be determined based on
the moisture content of the ash and the desired moisture content upon completion of mixing. The amount of
lime to be added to a given area will be determined by measuring the size of the freatment area (square feet)
and depth of treatment zone (feet) to obtain untreated volume. Excavated ash may be placed in “pits” for use in
mixing lime.. In-place density and in-place moisture content tests will be measured at a minimum of 5 points
within the treatment area to obtain the average dry unit weight (pounds per square foot) of untreated material.
The volumeiwill be multiplied by the dry unit weight to obtain the dry weight (pounds) of untreated material.
The dry weight will be multiplied by 0.06 to obtain the maximum weight of lime that may be added. During lime
addition, the actual weight of lime spread across the treatment area will be determined by counting the number
{weight) of bags used. The following LKD application rate chart is based on a dry ash weight of 75 Ibs/cubic
foot (or 2,025 Ibs/cubic yard). '

LKD Application Rate (LKD Ibs/CY) LKD Application Rate Percentage of Ash
20.5 1%
41 2%
61.5 3%
32 4%
102.5 5%
123 6%
143.5 7%
167 8%
187.5 9%
208 10%
228.5 ) 11%
249 12% -

The 6% highlighted application rate will be the maximum rate of application for this project, and will be
controlled based on the amount of ash being treating in a given area. Based on these figures, 1 ton of LKD can
treat up to 16.3 CY of ash. The application rate will vary based on moisture content, with the goal being to
spread and mix the minimum amount of LKD in order to.effectively dry the ash.

3. Lime will be applied uniformly across the treatment area using an Ecto-Spreader™, then disked into the
surface using a specialized mixing attachment. Lime application will use the following method:

a. The first step in the process is the delivery of the dry bulk LKD (Figure 1). The LKD will be delivered
fo the site in pneumatic tankers and transported to the area where lime is being applied.

b. The pneumatic tankers will be connected by a hose to the Ecto-Spreader™ mounted on a track-
hoe excavator (Figure 2). The LKD will be blown from the tanker into the Ecto-Spreader™
constantly during spreading. LKD will be blown into the hopper and gravily fed to the rotary vein-
feeder, allowing the LKD to exit the spreader at a controlled rate. The speed of the vein-feeder can
be adjusted to increase or decrease the application rate of the LKD. To accomplish spreading over
a large area, the excavator arm will be moved back and forth and side to side.

¢. The Ecto-Spreader™ is equipped with several dust control features. Bags (Figure 3) mounted {o
the top of the spreader serve a dual purpose: (1) they act as an air vent so the hopper can receive
material pneumatically and (2) they also act as dust collectors during transfer of material to the
hopper. Material collected in the bags will return to the hopper once it is no longer pressurized.

C:ADocuments And Setfings\Amcagiey. TVAWMy Documents\OLKTVA\FCN _ Lime Addition.Doc FORM 023




LIME ADDITION - SCOPE OF WORK - Page 20f2_

d. Another dust control featurc (Figure 4) is a shrouded spray system that uses atomized water to
blow small amounts of water under high pressure down from the vein feeder to the ground. This
system aids in reducing or eliminating what little fugitive dusting may occur during spreading. The
water is contained in a small reservoir on the excavator. There is also a shroud made of
lightweight, very durable and flexible material that extends from the hopper to the ground. The
shroud will drag on the ground and prevent the LKD from being exposed to the open air during

- —o--gpreading - The-LKD-material will travel from the-vein feeder; through-the:shroud;-te-the-ash-being
treated. This eliminates the LKD free-falling in the open air, which is the main cause of fugitive dust
during spreading.

e. Mixing the LKD and ash will begin immediately after the LKD is spread and will be accomplished
using a specialized mixing attachment on the track hoe excavator (Figure 5). This mixer attachment
was used previous during the time-critical work for the Kingsion Ash Recover Project. The mixer

T provides thorough mixing of the ash and LKD to a depth of over 3 féet. Oncethe LKD and ash are

——mixed; theash isready for loading and transporttothe area whereTit will bestacked —

f.  Each Ecto-Spreader™ has the capability to spread a 25-ton load of LKD in approximately 40
minutes. Site conditions will likely allow the spreading of 6-8 loads of LKD per day per spreader.

1. LKD Delivery 2. LKD Spreading

3. Dust Control: Bags

C:\Documents And Settings\Amcagley. TVAWMy Documents\OLKTVAIFCN _ Lime Addition.Doc FORM 023
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a KINGSTON ASH RECOVERY PROJECT
R » FIELD CHANGE NOTICE (FCN)

FCN Number: | FCN-008 - FCN Title: | PVC Outer Casing for GW-01 and GW-03

Project Name: | WBS 011504 Rlver Restoration Data Collection ._ ..

" DOCUMENT(S) AFFECTED BY THIS FIELD CHANGE NOTICE

Document Number Revision Document Title

Non-time Crltlcal Removal Action for the River System Samphngx

EPA-AQ-021——|—Rev-3—— P SR SEmOVE SR Fal ek

References/Work Package (if applicable):
MACTEC Groundwater Well drilling operations

Reason for Change/Information Requested:

Current design calls for installation of metal outer casing for Monltormg Wells GW-01 and GW-03. After
discussion with representatives of TVA, it would be more desirable to have a PVC outer casing so that
future groundwater samples will hot show potential metals contamination during testing.

; Existing Condition:
‘:) Outer casings at locations GW-01 and GW-03 call out for 6.25-inch steel type casing.

Description of Change:
Outer casings at locations GW-01 and GW-03 will now be Schedule 40 PVC (6.25-inch).

Requested Date of FCN Disposition: ] _
Requestor Date Field Engineer Date

Ramona Josefczyk 8-20-10 N/A N/a

- RESPONSE/DISPOSITION OF THE FIELD CHANGE NOTICE

FCN Approval: EJ/Approved (see remarks below, if any)
[[] Disapproved (see remarks below)

FCN Incorporation by DCN Required: |[] Yes [ No
Response/Remarks : -

v,

Name Signature Date

. Lot McKaver x ‘ Mg
Lead Engineer / Engip - »

—~ 1 ' Z 77 A0~ /)
O S S _ Z .,/ B-70~
/Woject Mana'ger flf required) _ v

\WKnxpgfp16\jacobs\0002 ENGINEERING\Groundwater Well Installation\FCNs\FCN-006_ PVC Outer Casing.doc FORM 023.
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KINGSTON ASH RECOVERY PROJECT
FIELD CHANGE NOTICE (FCN)

FCN Number; FCN-007 FCN Title: | Changes to Geoprobe Task Scope

Project Name: | River Restoration WBS 01.15.04 Environmental_Data.Collection.

DOCUMENT(S) AFFECTED BY THIS FIELD CHANGE NOTICE

Document Number Revision Document Title

EPA-A0-021 Rev. 03 Sampling and Analysis Plan (SAP) for the River System

References/Work Package (if applicable):
WP-1056 9/23/10

Reason for Change/information Requested:

1.

Geoprobe equipment will not adequately seal off the alluvium from the overlying ash porewater.
Monitor wells provide adequate locations for groundwater samples from the alluvium,

Several SAP-proposed geoprobe locations could not be safely accessed as they were in the
Stilling Pond or Ash Pond. There was not a safe way to mobilize a geoprobe rig (e.g., barge) to
these points. The permanent monitoring wells will generate sufficient data to represent
porewater in ash below the ponds and meet data quality objectives.

Ash samples for column test leaching from the geoprobe investigation are no longer required.
The column testing with treated (lime) and untreated ash samples collected from the dredge cell
will generate sufficient data to meet data quality objectives.

Geoprobe sample locations were not be surveyed by a licensed land surveyor. Locations are not
permanent and will not be used for subsequent data collection. Handheld GPS units recorded

the elevation and location of each point.
Clarification of the number of geoprobe sampling locations.

Boring logs were not prepared for geoprobe locations, as the borings were through ash only and
not through ash to alluvium (see item 1 above).

See attached e-mails for further documentation.

Existing Condition:

1.

2
3.
4

6.

SAP proposed 3 samples from the alluvium at GP-9, 12, 15.
SAP proposed samples at locations GP-17, 19, 20, and 21 that are in the Ash or Stilling Pond.

SAP proposed samples at locations GP-7, 8, 12, 15, and 16.

SAP Section 5.0 specified that all completed wells, temporary well points, and boreholes wouid
be surveyed by a licensed land surveyor.

Table 3-1 of the SAP cites 15 locations, Appendix D cites 18 locations, and Section 2 of the SAP
cites 16 locations.

SAP Section 5.0 proposed that boring logs be completed for these locations.

Description of Change:

1.

Alluvial samples at GP-9, 12, 15 were eliminated.

FORM 023




_JACOBS

2. Eliminate samples at locations GP-17, 19, 20, and 21 due to safety concerns.
3. Eliminate column test leaching samples at locations GP-7, 8, 12, 15, and 16.
4. Record elevation and location of each geoprobe sampling location by handheld GPS unit.
5.__The total number of locations sampled by geoprobe is 11 (GP-7, 8, 9, 10, 11,12, 13, 14, 15,
16, 18).
6. Boring logs were not completed; however, boring descriptions of the ash were kept in the field
logbook.
Requested Date of FCN Disposition:
Requestor —————Date——|——— —Field-Engineer Date
‘Adam Johnson Sllll /li :
T
RESPONSE/DISPOSITION OF THE FIELD CHANGE NOTICE
FCN Appﬁavral: Cﬂe‘v [E Approved (see remarks below, if any)
[N b}(’ [[] Disapproved (see remarks below)
FCN Incorporation by DBN Required: |[] Yes [JNo
Response/Remarks :
Name Signature Date

Lead Engineer / Engineer of Record

Paul Clay

Project Manager (if required)

/244
/ 7
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Page 1 of 1

From: Haas, Bruce J

Sent: Tuesday, August 24, 2010 2:08 PM
To: Clay, Paul F; Johnson, Adam Paul
Subject: FW: Leaching Test

Looks like Mark no longer wants to test the ash leaching beyond the leaching test already done. So, no need to
take any more samples at all - if we did and just held them, we'd exceed holding times anyway.__

From: Boggs, J Markus
Sent: Tuesday, August 24, 2010 2:03 PM

To: Haas, Bruce J
Cc: 'Hlulian@Geosyntec.com’; 'changsheng.lu@jacobs.com'’; Williams, Matthew Dallas

Subject:-RE:Leaching-Test

Bruce - | suggest we postpone ash sampling until need becomes clear. We are running some preliminary
transport simulations with model initially set up for landfill mounding evaluation. Early results indicate we
might not need refinement of ash source term in order to stay below HHS/aquatic limits in river, although
further work is needed to confirm. Note that ash and natural media porewater sampling is still required for
transport modeling and should not be delayed. Please call if you want to discuss further. —M.

From: Haas, Bruce ]
Sent: Tuesday, August 24, 2010 11:46 AM

To: Boggs, J Markus
Subject: Leaching Test

Mark, for next week’s geoprobe samples, if there is a test protocol other than the batch tests already conducted
by Test America, then | will need to know those details so | can get a price quote.

Bruce tHaas, PE, PMP

Jacobs Engineering | Federal Operations
1134 Swan Pond Road, Harriman, TN 37745
Cell: 865.659.5108

file://C:\Documents and Settings\pclay\My Documents\OLKTVA\FW Leaching Test (2).... 01/03/2011




Ciay, Paul F

From: Johnson, Adam Paul

Sent: _ Tuesday, October 05, 2010 2:50 PM

To: Johnson, Adam Paul; Clay, Paul F

Subject: RE: FCN needed for changes to Geoprobe Scope

Forgot 1 other point.
- We will not be completing boring logs for these locations. Per phone call with Mark Boggs on 9/15/10 it was decided

that since we are only pushing through ash there would not be any valuable information gained from these ash
borings. Another factor was that we wanted to expedite these locations and not spend a lot of time describing the
ash. Descriptions for each of the borings are only being recorded in the field logbook. This differs from the SAP,
page 5-3, that requires us to keep a boring log in accordance with TVA-KIF-SOP-039.

- From: Johnson, Adam Paul
Sent: Tuesday, October 05, 2010 1:20 PM
To: Clay, Paul F
Subject: FCN needed for changes to Geoprobe Scope

Paul,
[ have used some text from some old emails to help develop the list of items needed for submittal of an “all-inclusive” FCN

for changes to the geoprobe scope. | only have 5 items needed for the FCN.

1. Eliminate the 3 alluvial geoprobe water samples. It is recommended that we eliminate the 3 alluvial geoprobe
water samples. Reason for this is that the geoprobe equipment will not adequately seal off the alluvium from
overlying ash porewater. This should be acceptable since we already are characterizing the groundwater in the
alluvium with our monitoring well program.

2. Geoprobe sample locations in the ponds will be deferred to a later date due to safety and logistical issues (or do
we just drop these entirely?). Currently, there are no suitable barge or geoprobe equipment capable of sealing off
the pond water and penetrating sufficiently into the ash below the pond bottom. After speaking with Mark Boggs
(phone call w/ Paul Clay and Adam Johnson on 9/15/10) in the TVA groundwater modeling group, he did not want
to move these to the edges of the ponds, as these areas would be more clay (dike wall) material. He was on
board with us that if they can not be safely sampled then we could most likely use the data from all the on-land
locations and assume the ash below the ponds would be similar.

3. Eliminate the 3 ash leaching solid samples per Mark Boggs. Decision was made based on the amount of ash
leaching data we already have. See attached email.

4. Per Mark Boggs phone call on 9/15/10 the geoprobe locations do not need to be surveyed by licensed land
surveyor. Hand held gps unit will record location and elevation at each geoprobe location. These samples are
not going to be permanent locations like monitoring wells, thus no need to have detailed surveying performed.

5. Clarification is needed for the number of geoprobe locations to be performed. Total number should be 15 (if pond
locations are included) agueous sample locs from table 3-1. Unfortunately appendix D calls for 18 geoprobe

water locations, and the DQO's call for 16.

Other noteworthy items not needed on FCN . _
-No FCN is needed for bentonite chips. | checked TDEC rule 1200-4-9.16 and Bentonite chips are allowed for what we

are doing. )
-Brandy Long (TDEC) wanted to know why we did not have GP-23 on the water sampling map. | checked .the SAP and
this location was not targeted as a water sample location per table 3-1. | am going to follow up with a erqaﬂ to her and
Denina Bowman to let them know that we are not planning on collecting a pore water sample at that location.

That should be everything needed for the FCN, unless you can think of anything else.
Adam

Adam Johnson

Restoration Services Inc.

TVA Kingston Ash Recovery Project
865-207-2335
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Kingston Ash Recovery Project
Field Change Notice (FCN)

S . N ~To] \ IR

FCN Number: /'«Z/U - 3 6* “FCN Title: Heron Colony Locations

Project Name: Kingston Fly Ash Wiidlife Studies

Documents Affected by This FCN

Document-Number————Revision——Document-Title —

Kingston Ash Recovery Project Non-Time Critical Removal Action for the River

EPA-AO-021 System Sampling and Analysis Plan (SAP)

References/Work Package (if applicable):
WP-1003, WP-1005

Reason for Change/information Requested:
The heron colony location at CRM 2.5 was inactive in 2010 and could not be sampled. As a result heron egg collectlons were

inconsistent with locations listed in Section 3.9, Appendix A, and Figure 3-16.

Existing Condition:
Section 3.9 and Appendix A state that collections of eggs will be made at one reference site (near TRM 569.5) and two nesting

- |colonies located within the impacted river system (one near ERM 3.0 and one near CRM 2.5).

Description of Change:
Eggs will be collected from one reference site (near TRM 569.5) and one nestlng colony located within the impacted river system

(near ERM 3.0). If the heron colony at CRM 2.5 is active for future sampliing years, collections may be made from this or any
additional colonies established at the site.

Requested Date of FCN Disposition: 01/03/11

Requestor Date Field Engineer Date

10/10/2010

Suzy Young / Dan Jones

Response/Disposition of the FCN

/ FCN Approval: FCN Incorporation by DCN Required:

Page 1 of'1

C Documents and SettingsipelaviMy Documents\OLKTVAYW23 - FCN Heron Colony Locations.doc

Form 023

Approved [V] _ |Disapproved []
(see remarks below, if any) (see remarks below) Yes [] No[]
Response/Remarks :
Lead Engineer/EOR Date Pro,lect Manager if required) Date
’ ;J Dyl [ Cé ///E'¢/pr//
Vg
/ /




{ingston Ash Recovery Project

JACOBS Field Change Notice (FCN)

fFCN Number /1:/(,/ Z)[i? {}FCN Title: Egg Shell Analysis
Pro;ect Name Klngston Fly Ash Wildlife Studies ‘ :
I

; Documents Affected by This FCN

SO R e

’“—f'%ijqqqmgnt-f\{umpeﬁ - —Revision— DocumentTntle - -
f? l Kingston Ash Rccovuy PwJect I\on Tlmc C‘umal Rcmova]
LPA-AO-021 : ’f\ctlon for the River Systcm Sampling and Analysis Plan (SAP) ’

e A

X i
L i - ii

ReferencesNVork Package (lf apphcable) g
WP 1014

lReason for Change/Information Requested:
:Egg content data suggest that trace clements associated with ash are bioavailable near the spill. However, some trace !
jelements, such as strontium which is a calcium analog, have the potential to be particularly elevated in the egg sheli (a i
icalcium rich matrix) and can provide an additional line of evidence regarding trace element bioavailability, bicaccumulation,

Qand maternal transport near the spill site.

IExisting Condition:
iOnly contents of bird eggs are currently analyzed for metals.

'Description of Change:
IA subset of tree swallow eggs will be selected from the potentially impacted area of the spill and also from the reference :

rareas and will be analyzed for metals. A total 20 tree swallow eggs (13 eggs from the potentially impacted area and 7 eggs |
+from the reference sites) will be analyzed. A list of egg samples to be analyzed is attached.

‘Requested Date of FCN Dlsposmon 10/10/2010 |

Requestor Date Field Engineer Date
ill Hopkins 7 Suzy
Bill Hor Y 10102010
Young
Response/Disposition of the FCN [
|
‘ FCN Approval: FCN Incorporation by DCN Required: !‘
;‘Approved . ‘Disapproved [ | Y ’ No !
(S0 romarks below. it any) ___(scoromarksbeiow) | Y& D] | Noll
Response/Remarks
’

’,

ILead Engineer/EOR Date {Project Manager (if required) :Date

—— 771 M

Pape 1 of |

¢ Pacnments and Settmes gmeasles TVA my docoments OLKTVA 023 - BN By Shells dou
Form (23




Egg Shells to be Analyzed

Species Field Sample Id
Tree swallow KIF-ERM3.0.BH173_TS.E.G.09-BD-050510
Tree swallow KIF-ERM3.0.BH174_TS.E.G.08-BD-050510

Tree swallow

KIF-MHD.BHO61_TS.E.G.06-BD-050410

Tree swallow

KIF-ERM3.0.BH172_TS.E.G.10-BD-050510

Tree swallow

KIF-ERM3.0.BH310_TS.E.G.04-BD-051210

Tree swallow

KIF-NEMBAY.BH243_TS.E.G.01-BD-051110

Tree swallow

KIF-ERM3.0.BH293_TS.E.G.01-BD-051210

Tree-swallow————

KIF-WEMBAY-BH268_TS:E-G-01-BD-050610

~ |Tree swallow

~|KIF-ERM3.0.BH178_TS.E.G.06-BD-050510

Tree swallow

KIF-EEMBAY.BH197_TS.E.G.03-BD-050510

Tree swallow

KIF-MHD.BHO79_TS.E.G.10-BD-050410

Tree swallow

KIF-TRM566.0.BH417_TS.E.G.01-BD-050410

Tree swallow

KIF-ERM3.5.BH042_TS.E.G.01-BD-051110

Tree swallow

KIF-TRM566.0.BH464_TS.E.G.03-BD-051110

Tree swallow

KIF-EEMBAY.BH208_TS.E.G.01-BD-050510

Tree swallow

KIF-TRM566.0.BH461_TS.E.G.02-BD-051110

Tree swallow

KIF-TLD.BH120_TS.E.G.04-BD-050410

Tree swallow

KIF-TLD.BH119_TS.E.G.05-BD-050410

Tree swallow

KIF-FLD.BH097_TS.E.G.04-BD-050410

Tree swallow

KIF-FLD.BH097_TS.E.G.01-BD-061110




Kingston Ash Recox)ery Pro;ect
Field Change Notice (FCN)

FCN Title: Tree Swallow

:“—_(m e ,~—~T g = p h—— —:—:4 2r ST T I T ST TS <]
::FCN Number: ‘j:(, N-o\p h
iProject Name: Kingston Fly Ash Wildlife Studies

Documents Affected by This FCN i

i Dogg:;u;:rntNrumber'——V%———'Revision———fDocument—Tit!c — -

i

EL S -

EKingslon Ash Recovery Project Non-Time Critical Removal Action for the Rivér ”i}

[EPA-AD-021

|
4‘ T
|

;References/Work Package (if applicable):
'WP-1007, WP-1014

iReason for Change/Information Requested:

iThe tree swallow nest box locations listed in Appendix A are inconsistent with locations listed in Section 3.9 and presented in Figure
(3-16: : - : . . .

i

:Existing Condition:

iSection 3.9 carrectly states that exisling collections of eggs and nestlings will be made at two background reference locations (Fort
§gLoudon Dam and Melton Hill Dam) and three on-site locations (one near CRM 2.5 and two near ERM 3.0). Collections may also be |
imade from additional colonies established at the site near ERM 2.5, CRM 1.0, and TRM 8566.0. %

‘Appendix A incorrectly states that collections of eggs and nestlings will be made from two background reference locations {Fort ;!
‘Loudon Dam and Meiton Hill Dam) and six colonies (near CRM 2.5, CRM 3.5, ERM 1.5, ERM 2.5, and two near ERM 3.0). :

}:Description of Change:
iEggs and nestlings will be collected from two background reference locations (Fort Loudon Dam and Meiton Hil Dam) and three on-

isite locations {one near CRM 2.5 and two near ERM 3.0). If available, collections may also be made from additional colonies
i}es(ablished at the site near ERM 2.5, CRM 1.0, and TRM 566.0. Figure 3-16 correctly depicts these locations and is altached for

;i;further review.
i

‘Requested Date of FCN Disposition: 10/10/10

Requestor Date Field Engineer Date
Suzy Young / Dan Jones 10/10/2010

‘ Response/Disposition of the FCN

FCN Incorporation by DCN Required:

| FCN Approval: f ‘ i
‘Approved [ |Disapproved | l ] 1 No I
(s00 remarks below, ifany) _{(see remarks below) Yes | -

iResponse/Remarks :

Lead Engineer/EOR ! Date Project Manager (if required) - Date . B
| ‘777/%&% /‘/7(4(/’ /ﬂ/& 7//a
- i 777 7 ~7
Page T of'l
( Decwments and Semezs cmogley TVA my drcsmonts OLKTVA G2 - FON TS Bex Location dJo

Form 023




TA0002 ENGINEERING\0Y DRAWINGS AND SPECS\Report Graphica\River System SAP\O73_Fig 3-16 SAP Wildite Sampling.dwg  Msay 65,2010 -bperatro

%
I \
\— ~
S/
2
/,
CLINCH RIVER
REACH A
TENNESSEE o
RIVER %
REACHB —\
rnes

TENNESSEE
N\~ RIVER REACH A:
TRM 550.0.566.0 _

KINGSTON
SIL PLAN

-KINGSTON WATER

TREATMENT PLANT

CLINCH RIVER

EMORY RIVER
REACHC

EMORY RIVER
REACHB

EMORY RIVER
REACHA

1=40

LEGEND:
® OSPREY NEST (SAMPLED PREVIOUSLY)
& HERON COLONY

@TREE SWALLOW NESTING COLONY

NOTES:

1. REFERENCE LOCATION FOR TREE
SWALLOWS SAMPLING AT MELTON HILL
DAM AND FORT LOUDON DAM.

2. REFERENCE LOCATION FOR HERON
SAMPLING AT TRM 569.5.

[ 2500 5000 10,000

8CALE INFEET

FIGURE 3-16
PROPOSED WILDLIFE SAMPLING

KINGSTON ASH RECOVERY PROJECT

DATE:
29 Aprit 10 River System SAP

PHASE:




- " Kingston Ash Recovery Project ~
JACOBS Field Change Notice (FCN)

2N

FCN Number: p// FCN Title: Addition of Strontium to All SAP Media Analyses

Project Name:

Documents Affected by This FCN

Document Number Revision Document Title 7 R

EPA-AO-021 System Sampling and Analysis Plan (SAP)

Kingston Ash Recovery Project Non-Time Critical Removal Action for the River |

References/Work Package (if applicable):
NA

Reason for Change/information Requested:

Strontium (Sr) is an element found in ash that is also strongly associated with calcium (Ca) metabolism. As such, Sris an indicator of
potential exposure of organisms to ash. Samples of abiotic media should also be analyzed for Sr to evaluate potential source
contribution to any observed uptake in organisims.

Existing Condition:
Strontium is not currently required for analysis in media collected for the SAP.

Description of Change:
Strontium will be added to the list of requested metals analyzed in all sample media in order to support ongoing ecological studies
being performed for the ash recovery project.

Requested Date of FCN Disposition: 10/10/10

Requestor Date Field Engineer - Date

Bill Hopkins/Dan Jones 01/19/2011

Response/Disposition of the FCN

FCN Approval: FCN Incorporation by DCN Required:
Approved Disapproved []
(see remarks below, if any) (see remarks below) Yes [ No []

[[Response/Remarks-: Reviewed and approved by Neil E. Carviker 1/20/2011. Addition ol strontium docs not increase analytical costs, since
data for strontium is already generated in the analyses. but until now those results have not been extracted from the instrument signals.

Lead Engineer/EOR Date ProEct Manager (if required) Date

W/K %// /47 v /X,&//
J e

Page 1ol
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m oo Kingston Ash Recovery Project
JACOBS . Field Change Notice (FCN)

FCN Number: FCN-012 lFCN Title: Arsenic Speciation Reduction in Shad

Project Name: Kingston Fly Ash Fish Studies

Documents Affected by This FCN

Document Number Revision Document Title . I

ST Kingston Ash Recovery Project Non-Time Critical Removal Action for the River
EPA-AO-021 Rev. 3 [System Sampling and Analysis Pian (SAP)

References/Work Package (if applicable):
WP-1063

Reason for Change/Information Requested:

Arsenic speciation is considered unnecessary for shad collected in the River System to quantify potential human exposures to
trivalent arsenic (As+3) or pentavalent. arsenic (As+5), which are more bioavailable and toxic than organic-forms of arsenic, because
shad are not consumed by humans. However, shad are herbivorous fish and are important forage for carnivorous fish (bass) and
birds (herons, osprey). Recent publicity over the uncertainties associated with As+3/As+5/organo-As species has elevated the need to
determine the arsenic pathways through the herbivorous/carnivorous food chain, not just to humans. Therefore, 25% of the gizzard
and threadfin shad samples will be submitted for arsenic speciation analysis.

Existing Condition:
The SAP indicates thal arsenic speciation will be attained from 100% of the gizzard and threadfin shad samples collected.

Description of Change:
Arsenic speciation will only be attained in 25% of all gizzard and threadfin shad samples collected.

Requested Date of FCN Disposition: 10/10/10

Requestor Date Field Engineer Date

Dan Jones / Mark Stack 12/03/2010

Response/Disposition of the FCN

P FCN Approval: FCN Incorporation by DCN Required:

X

Approved F.‘ Disapproved []

(see remarks below, if any) (see remarks below) ves [] No []
Response/Remarks :

Lead Engineer/EOR Date Projegt\Manager (if required) Date

bdit £ | rfz 5/
. ! 7

Page 1 of {
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JACOBS

" Kingston Ash Recovery Project

Field Change Notice (FCN)

FCN

FCN Number: FCN-013

FCN Title: Chromium VI and Mercury Speciation Elimination

Project Name: Kingston Fly Ash Surface Water Sampling

Documents Affected by This FCN

Document Number Revision Document Title e
- Kingston Ash Recovery Project Non-Time Critical Removal Action for the River
EPA-AO-021 Rev. 3 System Sampling and Analysis Plan (SAP)

WP-1045

References/Work Package (if applicable):

Reason for Change/lnformation Requested:
See attached justification for the elimination of speciation of surface water samples for chromium and mercury.

Existing Condition:

The SAP indicates that chromium VI and mercury speciation will be attained from 25% of the surface water samples collected.

Description of Change:

Chromium VI and mercury speciation will only be eliminated from surface water sample analysis.

Requested Date of FCN Disposition: 12/03/10

Requestor

Date

Field Engineer

Date

Dan Jones / Mark Stack

12/03/2010

Response/Disposition of the FCN

FCN Approval:

FCN Incorporation by DCN Required:

Approved 5,
(see remarks below, if any)

Disapproved

(see remarks below)

0

Yes []

No [

Response/Remarks :

Lead Engineer/EOR

Date kroj;egManager (if required)

Date

Page 1 of 1
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Justification for elimination of speciation of surface water samples for chromium and
mercury

The Kingston Ash Recovery Project Non-Time-Critical Removal Action for the River System

Sampling-and-Analysis-Plan-(SAP)-specifies-that-25-percent-of surface-water-samples-will be

analyzed for chromium VI and mercury speciation. The purpose of this paper is to provide
justification for the elimination of these analyses for surface water samples.

There are various reasons why mercury speciation is considered unnecessary for surface water
collected in the River System. The following support the elimination of this specialty analysis in
surface water samples:

available and toxic than inorganic forms of mercury. However, it is generally observed
that no more than 25% of the total mercury in a water column exists as a methylmercury
complex; typically, less than 10% is observed (USEPA 1997).

* Mercury in the water column partitions strongly to silts and organic matter (total and
dissolved), which settle out of the water column and accumulate in sediments (USEPA
2010).

» Mercury has been detected in less than one percent of surface water samples from
routine Kingston Ash Recovery Project sample locations in the Emory, Clinch, and
Tennessee Rivers. The detections include 15 of 2,073 samples analyzed for total
(unfiltered) mercury and 8 of 2,066 samples analyzed for dissolved (filtered) mercury.

» Constituents detected at frequencies less than five percent are normally screened out
during the human health and ecological risk assessment process as being
incansequential to the site characterization.

» The pattern of mercury detections did not demonstrate a spatial or temporal correlation
with the site or site activities. Although some occurred at locations near and below the
main ash spill area, detections also occurred at upstream-reference locations (ERM
12.2, ERM 4.0, and CRM 5.5) and were sporadic overall.

« There were no total or dissolved mercury detections greater than the inorganic mercury
Ambient Water Quality Criterion (AWQC) for protection of aquatic biota (0.00077 mg/L).

¢ Only nine detected concentrations of total mercury exceed the Tennessee Water Quality
Criterion for Human Consumption of Water and Organism (0.00005 mg/L), which is
driven by dietary exposures to methylmercury.

« Methylmercury is retained in fish tissue and biomagnifies in aquatic food webs (Kidd et
al. 1995 cited in USEPA 2010), which makes it easier to detect in fish samples and is
why EPA provides a means to calculate water quality criteria based on concentrations in
fish.

» Fish samples collected for the Kingston Ash Recovery Project will continue to be
analyzed for mercury.

o Sediment samples collected under the SAP will still include 25% speciation of mercury.

Based on these factors, speciation of mercury in surface water is unwarranted. However, filtered
and unfiltered surface water samples will still be analyzed for mercury as specified in the SAP.

The following considerations support the elimination of chromium speciation analyses of surface
water samples:

» Speciation of chromium is intended to quantify exposures to hexavalent chromium (Cr

V1), which is more toxic than trivalent chromium (CR lil).
¢ Chromium VI is a strong oxidizing agent that readily reduces to form Cr IIl.

—Speciation-of mercury is intended to-quantify exposures-to-methylmercury; which-is more———--—-—-———




o Chromium VI speciation was included in the SAP based, in part, on the Department of
Energy’s Remedial Investigation (RI) and Record of Decision (ROD) for the Clinch
River/Poplar Creek Operable Unit. Section 5.5.1.3 Shoreline use scenario of the RI

states:..

“The shoreline use scenario assumes four potential routes of exposure: (1) ingestion of
near-shore sediment, (2) dermal contact with near-shore sediment, (3) inhalation of
resuspended near-shore sediment, and (4) external exposure to near-shore sediment.
Although the inhalation of resuspended chromium at PCM 3.1 leads to a risk level of
concern, the risk estimate conservatively assumes that all chromium is in the chromium

—-—— - -|V-(sie)-valence-state;- which-is-the-most-toxic--Previous-studies-have-indicated that-most
~-of-the-chromium-in-the-Clinch-River-is-not chromium-1V- (sic)-and-should-not-be- B e

‘problem.”

= The ROD for the Clinch River/Poplar Creek Operable Unit reiterates this conservatism in
the responsiveness summary with the following statement:

“The two primary risks to human health posed by CR/PC are exposure to (1) mercury,
chromium, arsenic, and 137 Cs in deep sediment of the main river channel and (2)
polychlorinated biphenyls (PCBs), chiordane, arsenic, and mercury in fish tissue.

Two subreaches (one in Poplar Creek and one in the Clinch River) when added across
all contaminants and all pathways do provide a carcinogenic risk of 1.8 and 1.1 X 10 -4,
respectively. However, in both cases, the risk is driven by the presence of chromium.
Chromium usually occurs in two states in the environment, Cr(lll) and Cr(VI). Chromium-
6 is much more toxic but reacts over time to form Cr(lll). The conservative risk
assessment methodology used for this Rl assumes ail chromium to be Cr(V1),..."

e Chromium Il methods detection limits are relatively low, yielding relatively frequent
detects in surface water samples from routine Kingston Ash Recovery Project sample
locations in the Emory, Clinch, and Tennessee Rivers. The detections include 787 of
2,255 samples analyzed for total (unfiltered) chromium and 110 of 2,252 samples
analyzed for dissolved (filtered) chromium.

e There were no results that exceeded the Maximum Contaminant Level (0.1 mg/L) for
drinking water.

e There were only six detections of total (unfiltered) chromium greater than the Cr VI
AWQC for protection of aquatic life (0.011 mg/L), and all occurred on or before
01/07/2009. Of these detects, all but one also exceeded the AWQC for Cr Ifl (0.02
mg/L), making speciation of chromium in these unfiltered samples unnecessary.

e Standards for metals in surface water are based on dissolved concentrations, which is
the bioavailable fraction for aquatic biota.

e All of the detections of dissolved chromium in surface water were below the AWQC for
both Cr |l and Cr VI.

Based on these factors, speciation of chromium in surface water is unwarranted. However,
filtered and unfiltered surface water samples will still be analyzed for chromium as specified in

the SAP.
References

United States Environmental Protection Agency 2010. Guidance for Implementing the January
2001 Methylmercury Water Quality Criterion — Final. Office of Science and Technology.
Washington, DC. EPA-823-R-10-001. April 2010. www.epa.gov/waterscience

United States Environmental Protection Agency 1997. Mercury Study Report to Congress.
Volume lII:Fate and Transport of Mercury in the Environment. Office of Air Quality Planning &
Standards. Washington D.C., EPA-452/R-97-005 December 1997
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Kingston Ash Recovery Project
Field Change Notice (FCN)

LBV e AT s

FCN

& Toxicity Testing Samples

'FCN Number: FCN-014 FCN Title: Justification for 12-week Holding Time for Sediment

{,‘Project Name: Kingston NTC SAP Submerged Sediment

Documents Affected by This FC

e e L ety Dt - o ! - R - — —
Document Number l Revision :Document Title
i

‘ Kingston Ash Recovery Project Non-Time Cril'ical Removal Action for ih'erRuver
d Analysis Plan (SAP)

i

EfEPA-AO-O21 Rev 3 |System Sampling an

t

RéferencesNVovvfk Package (ifiapplicable).:

Reason for Change/Information Requested: .
Additional holding time for the toxicity test sediment samples may be necessary in order to supply material for any fests that may not
meet toxicity test acceptabilily requirements, thus needing to be repealed. Re-sampling for required tests would result in greater
uncertamnties than using sediments held for 8-12 weeks.

Existing Condition:
FAppendix D and Figure D-4 outline that holding time for submerged sediment for use in toxicity studies is for 8 weeks, stored at <6°C

:Description of Change:

iThe increase of the previously mentioned holding time to twelve (12) weeks under the same refrigeration and slorage

requirements

Requested Date of FCN Disposition; 1/10/11

Requestor Date Field Engineer Date

Dan Jones 110/2011

Response/Disposition of the FCN

g FCN Approval: FCN incorporation by DCN Required:
L Approved [H, Disapproved [] N
(see remarks below, ifany) _|iseeremarksbelow) | YesHl o NeO

Response/Remarks :

Lead Engineer/EOR S

SRS S

Date ?ﬁt Manager (f required) Date . .
) 2l f e | 1/Z 5
Lf;/ s/
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Justification for 12-Week Holding Time for Sediment Toxicity Testing Samples

The Kingston Ash Recovery Project Non-Time-Critical Removal Action for the River System
Sampling and Analysis Plan (SAP) specifies a holding time of eight (8) weeks for refrigerated
(<6 degrees C) sediment samples for toxicity testing purposes. TVA will strive to meet that

holding-time-during-implementation-of-the-SAP—However;-logistical-constraints-may-prevent

initiation of all toxicity tests within the specified holding time. The purpose of this paper is to
provide justification for the increase of this holding time to twelve (12) weeks under the same
refrigeration and storage requirements.

The SAP calls for sediment toxicity tests for 20 submerged sediment samples: 2 reference and

8 “site” locations from the Emory River, and 2 reference and 8 “site” locations-from the Clinch
River. The sediment testing strategy will use the results of 10-day screening tests along with
preliminary analytical results to select representative sediment samples for use in the longer-
term definitive tests. The results from the screening tests will undergo hypothesis testing to
determine significant differences in survival, growth or reproduction relative to the reference
controls. Following that analysis, four site samples from each river will be used in definitive tests
with the 28-day Hyalella azteca and partial life cycle Chironomus dilutus protocols. Of these four
samples from each river, at least one will be selected from among those for which significant
effects were not observed in the short-term screening tests and up to three will be selected from
among those for which there were significant effects observed in the screening tests. .

The previously identified 8-week holding time served as a general guideline based on the
minimum time necessary to complete both 10day and long-term studies. This holding time may,
however, require an extension to 12 weeks should any of the H. azteca and C. dilutus screening
or long-term tests fail to meet toxicity test acceptability requirements. In that event, it is
preferable to use remaining original sample material to repeat those tests rather than re-
collecting new sediment samples. This recommended change to a possible 12-week holding
time is based on the following considerations:

¢ All sediment samples will be refrigerated (< 6°C) and held in the dark.

o Stable metals, weathered PAHs, PCBs, and pesticides are the contaminants of potential
concern for the Clinch and Emory Rivers submerged sediments toxicity evaiuations.

e These contaminants of potential concern do not include volatile or highly labile
compounds.

e [f repetition of toxicity tests is necessary due to failure of toxicity tests to meet
acceptability criteria (i.e., observed toxicity is greater than acceptability criteria for tests
with laboratory control sediments), every effort will be made to complete the initiation of
the re-tests within the original 8 week period, however it could take up to 12 weeks from
the original sample collection date to complete all the preliminary testing, determine that
long-term tests in progress have failed acceptability criteria, and get long-term toxicity re-
testing started.

e [f re-collection of sediment samples is required, the entire process would have to be
repeated for that location (10-day screening tests, analysis of those results to select
samples for long-term tests, performance of long-term tests, and analysis of those
results). The likely outcome would be that results of re-tests would not be available in
time to be considered in the ecological risk assessment.




e Most importantly, the variability in collecting additional site samples is arguably greater
than the potential for changes due to further degradation of the weathered PAHs or other
contaminants of concern in the Clinch and Emory River sediments that might occur
between 8 and 12 week holding times.

o The EPA-recommended_8-week_holding_time is a_general guideline and is not based on

any specific long-term investigations of changes in chemical, physical, or toxicity
parameters; sediment toxicity holding times reported in the literature vary substantially.

e Sediment holding times of >8 weeks have been reported to be acceptable for stable (i.e.,
non-labile) and high molecular weight compounds, including PCBs; these contaminants
do not exhibit substantial changes in their toxicity over time (Moore et al. 1999; Defoe

and Ankley 1998).

Defoe, D.L and G.T. Ankley. 1998. Influence of storage time on toxicity of freshwater sediments
to benthic macroinvertebrates. Environmental Pollution 99:123-131.

Moore, D.W., T.M. Dillon, and E.W. Gamble. 1996. Long-term storage of sediments:
Implications for sediment toxicity testing. Environmental Pollution 89:341-342.




. “"Glay‘,_Pa u IF_ N S

From: Zeller.Craig@epamail.epa.gov

Sent: Monday, January 24, 2011 1:41 PM :

To: Cagley, April M; Rogers, William J; Clay, Paul F; Sherrard, Rick M

Cc: Barbara Scott; Brandy.Long@tn.gov

Subject: Fw: Justification for change in sediment toxciicty test holding time_ARS-NEC-1-14-11.docx

My eco support (Jim Eldridge) concurs...and greatly appreciates your
effort in the quality write-ups. Good job people!!!

(-:% --- Forwarded by Craig Zeller/R4/USEPA/US on_01/24/2611 01:39 PM_--«an__
From: _"";Eldr:igghe, James C. " ;’Eldl‘i;laeJC(ﬁ)biJ.com;' R
To: Craig Zeller/R4/USEPA/US@EPA
Date: 01/24/2011 12:47 PM

Subject: RE: Justification for change in sediment toxciicty test holding time_ARS-NEC-1-
14-11.docx

Craig,
I concur. I really appreciate TVA taking the time to provide quality

justifications for their SAP changes.
Jim.

----- Original Message-----
From: Zeller.Craig@epamail.epa.gov [mailto:Zeller.Craig@epamail.epa.gov]

Sent: Monday, January 24, 2011 7:27 AM

To: Eldridge, James C.
Subject: Fw: Justification for change in sediment toxciicty test holding

time_ARS-NEC-1-14-11.docx
Howdy Jim....can you please take a quick look at this attachment and let
me know if you concur?

Thanks,

Forwarded by Craig Zeller/R4/USEPA/US on ©1/24/2011 10:26 AM -----

From: "Cagley, April M" <amcaglev@tva.gov>

To: "Barbara Scott" <Barbzre.Scott@tn.gov>, Craig
1




- _Zeller/R4/USEPA/US@ERA,. "Brandy. long" ... _.___

<Brandy . LOngELn.gov>

Cc: "In¢ident.Documentation” <Incident.Documentation@tva,gev>,
"Dizer, John E Jr" <jedizer@tva.gov>,
"Anderson, Cynthia M" <cmanderson@tva.gov>, "Carriker,
Neil E" <necarrikerf@tva.gov>, “"Clay, Paul F"
<pclavidiva.govy, "Sherrard, Rick M" <rmsherrard@tva.gov>

”‘*“m*“‘*SubjecttﬂM~43ustifieationfforwehangeginusedimentgioxciicty,test,ﬂ
”“‘f‘ﬁ“"hoIding—time:ARS*NEG’i“14‘117dOCX‘*ff“”——"""“"—“""”—*“"—'“"‘*""""““"“““

Date: 91/21/2011 11:10 AM

i

Barbara and Craig,

Can you please review the attached Justification for change and let me
know if you have any questions or comments. If you concur then we will
prepare a field change notice which will be added to the addendum to the
River Sampling and Analysis plan.

Thank you,

Michelle Cagley
Regulatory Interface Specialist
TVA

865-717-1636

(See attached file: winmail.dat)(See attached file: message_body.rtf)
(See attached file: justification for change in sediment toxciicty test
holding time_ARS-NEC-1-14-11.docx)




., Kingston Ash Recovery Project
Field Change Notice (FCN)

|

FCN-015

Project Name: Kingston NTC SAP

" Documents Affected by This FCN

|~ . DocumentNumber ~ | " Revision ~ |Document Title ~ o -

Kingston Ash Recovery Project Non-Time Critical Removal Action for the River
EPA-AO-021 System Sampling and Analysis Plan (SAP) ! .

References/Work Package (if applicable):

Reason for Change/Information Requested:

The Kingston Ash Recovery Project Non-Time Critical Removal Action for the River System Sampling and Analysis Plan does not
explicitly indicate that chemical analyses will be performed on water sent for toxicity testing, in addition to the co-located routine
surface water samples. The setup and processing steps of the toxicity tests could potentially introduce changes to the water
chemistry, particularly the step that includes irradiation of the water with ultraviolet light to control pathogens.

Existing Condition:
The NTCRA SAP does not specify chemical analysis of the water used in surface water toxicity tests.

Description of Change:

Subsamples of the day 0 and the day 6 water (4 site locations, 1 reference location, and the lab control water) collected by the
toxicity lab will be sent to the analytical laboratory. The day 0 samples will be analyzed for Total and Dissolved Metals and
Mercury, Dissolved Hexavalent Chromium, Dissolved Arsenic Species, Dissolved Selenium Species, Total Suspended Solids,
Total Dissolved Solids, Dissolved Organic Carbon, and Turbidity. The day 6 samples will be held pending review of the toxicity
test results. Evidence of significant toxicity may indicate a need to analyze the day 6 water, depending on the results of the day 0
analyses.

Requested Date of FCN Disposition: 10/10/10

Requestor Date Field Engineer Date

Dan Jones 10/10/2010

FCN Approval:
Approved Disapproved []
(see remarks below, if any) (see remarks below) Yes [] No[]
Response/Remarks :
Lead Engineer/EOR Date Project Manager (i required) Date

Pa (A &42/4)

Page 1 of 1

K \0007 PERSONAL FOLDERS\HOUCK MIKE\FCN\FCN chemical analysis of water used for tox tests.doc
Form 023




Justification for chemical analysis of water used in surface water toxicity tests

The Kingston Ash Recovery Project Non-Time-Critical Removal Action for the River System
Sampling-and.Analysis.Plan-(SAR)-did-not-explicitly-indicate_that.chemical_analyses.would_be

o -A,,,__“.f ___chemical_ preservatives would make the water unsuitable for toxicity testing.. The routinesurface. __ |

performed on water sent for toxicity testing, in addition to the co-located routine surface water
samples. The purpose of this paper is to clarify the sub-sampling process and explain the need
for these additional measurements.

Bulk water samples are collected for shipment to the toxicity testing laboratory during the routine
surface sampling events. _Preservation is limited to storage at four degrees centigrade because

water samples collected during those events are preserved using standard methods (chemical
and/or refrigeration) and are sent directly to the analytical laboratories for chemical testing.

it is important to document the chemical exposures experienced by the animals in these chronic
toxicity tests. Setup procedures for these tests include several handling steps, some of which
might introduce changes to the water chemistry. The processing step of particular concern is
irradiation with ultraviolet (UV) light to control pathogens. Although effects of UV light on metal
concentrations not well studied, there is at least some evidence of changes in hardness,
alkalinity, and even some metals. In order to document any possible changes do to UV
treatment, the UV-treated and untreated water should be analyzed for chemical concentrations.

Bulk water samples shipped to the toxicity testing laboratory are refrigerated until the tests are
initiated. The first day of a toxicity test is referred to as Day Zero (Day-0). Test water is renewed
daily, the last time occurring on Day Six (Day-6). To provide sufficient chemical data for
interpretation of the toxicity test results without unnecessarily complicating the testing protocols,
samples will be collected and analyzed as follows:

» A subsample of Day-0 water collected by the toxicity lab will be sent to the analytical
laboratory for testing. This applies to all four site locations, the reference location, and
the lab control water.

* A subsample of Day-6 water collected by the toxicity lab will be sent to the analytical
laboratory and held pending review of the toxicity test results. Evidence of significant
toxicity may indicate a need to analyze the Day-6 water, depending on the results of the
Day-0 analyses. Water to be analyzed includes the site samples, the reference samples
and the lab control water.

¢ Chemical analysis of Day-6 water from the first toxicity test has already begun.
Therefore, the procedure for holding the Day-6 samples applies to the last three toxicity
tests.

¢ The following chemical analyses will be performed: Total Metals/Mercury, Dissolved
Metals/Mercury, Dissolved Hexavalent Chromium, Dissolved Arsenic Species, Dissolved
Selenium Species, Total Suspended Solids, Total Dissolved Solids, Dissolved Organic
Carbon, and Turbidity.

¢ Analysis of these subsamples of water for PCBs, organic pesticides, and PAHs is not
warranted because these constituents strongly partition to sediments and are not
anticipated to be at measurable in ambient river water.

e Analysis of these subsamples of water for radionuclides is not warranted, because

- existing site data indicates that radionuclide concentrations are not sufficient to pose a
risk to aquatic biota such as those used for the toxicity test. Furthermore, adverse effects
of environmental levels of radiation require substantially longer exposure durations than
those experienced by the organisms in these tests.




~ Kingston Ash Recovery Project

JACOBS Field Change Notice (FCN)

FCN Number: FCN-016 FCN Title: Elimination of Aroclor 1262 and 1268

Project Name: Kingston Fly Ash Sediment Sampling
Documents Affected by This FCN

~§.- —Document Number. — |- — Revision.- . —|Document-Title— —— —— - oo o

Kingston Ash Recovery Project Non-Time Critical Removal Action for the River
EPA-AQO-021 - {System Sampling and Analysis Plan (SAP)

References/Work Package (if applicable):
WP-1051 and WP 1023

Reason for Change/Information Requested:

The list of PCBs analyzed should be based on the legacy constituents in the Emory, Clinch, and Tennessee Rivers. After reviewing
the DOE RI/FS for the Clinch River, seven Aroclors were identified as potential constituents of concern; three of which (PCB-1248,
PCB-1254, and PCB-1260) were evaluated through the ecological risk assessment process. PCB-1262 and PCB-1268 were not
included in the lists of PCBs analyzed by DOE in the Clinch River sediments. This, coupled with the fact that the lab does not have
standards for these Aroclors, suggest that these are not commonly found Aroclors.

. |Existing Condition:

The SAP indicates that Aroclor 1262 and 1268 should be included in the MAG for sediment sampling.

Description of Change:
Remove Aroclor 1262 and Aroclor 1268 from the sediment sampling MAG.

Requested Date of FCN Disposition: 01/25/11

Requestor Date Field Engineer ~ Date

Dan Jones / Mark Stack 01/25/2011 ,

Response/Disposition of the FCN

FCN Approval: FCN lncorporatioh by DCN Required:
Approved [X } Disapproved []
(see remarks below, if any) (see remarks below) Yes [] No[]

Response/Remarks : Approved by Neil . Carriker 1/26/11.

Lead Engineer/EOR Date Proj_e/cfj Manager (if reguired) Date

(Gl o (pey | s Pow
J T

Page 1 of'l
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_m I - Kingston Ash Recovery Project
JACOBS | | Field Change Notice (FCN)

FCN

FCN Number: FCN-018 FCN Title: Use of compositing for analysis of fish filet samples for
' select constituents

Project Name:

Documents_Affected_by This-FCN

~“Document Number ~ | " Revision  |Document Title : o - ' C §

Kingston Ash Recovery Project Non-Time Critical Removal Action for the River
EPA-AQO-xxx . System-Sampling and Analysis Plar (SAP) ‘

References/Work Package (if applicable):
NA

Reason for Change/information Requested:

The TVA Kingston Ash Recovery Project will use compositing of filets for analysis.of pesticides,-PCBs, and radionuclides. The use of
composite samples is based on the mass of tissue necessary for these analyses and the method for developing fish consumption
advisories followed by EPA and the State of Tennessee.

Existing Condition:

There is insufficient mass of some fish species from different trophic levels to perform the necessary analyses unless the fish samples
are homogenized. In addition to the 7 grams of mass required for metals and metals speciation analyses, the sample mass required
for pesticide and PCB analysis is 20 grams; for gamma spectroscopy is 150 grams; and for alpha spectroscopy is 1 1o 2 grams.

Description of Change:

The fish species to be analyzed are largemouth bass, catfish, and bluegill. The bass and catfish samples are generally of sufficient
size to provide the necessary mass of tissue for these analyses. However, the biuegill samples only weigh 20 to 30 grams each.
TVA proposes to perform the pesticide, PCB, and radiological analyses using homogenized tissue samples from each species.

Requested Date of FCN Disposition: 10/10/10

Requestor Date Field Engineer Date
. Mark Stack/Dan Jones 01/31/2011

Response/Disposition of the FCN

/ FCN Approval: ‘ FCN Incorporation by DCN Required:
Approved V] Disapproved [] .
(see remarks below, if any) (see remarks below) Yes [ . No[]
Response/Remarks :
Lead Engineer/EOR Date Prqj;:gt Manager (if required) Date

At [% »g//g///

Page I of 1

€ Docuents and Seitingsipelay: My Docoments OLKTVAFCN Composumg for (ish tssue.doc
Form 023




m_ - Kingston Ash Recovery Project

JACOBS B Field Change Notice (FCN)

FCN Number: FCN-019 FCN Title: Change in holding time for fish filet samples

Project Name:

Documents Affected by This FCN

FCN . , o e f—

{
|
|

S ——

Document Number _Revision __|DocumentTitle . . __. __ ... ... . T

Kingston Ash Recovery Project Non-Time Critical Removal Action for the River

EPA-AQ-xxx . System Sampling and Analysis Plan (SAP)

References/Work Package (if applicable):
NA

Reason for Change/Information Requested:

The holding time specified in the SAP QAPP Addendum for pesticides and PCBs is based on the SW-846 Method 8081 and 8082
holding time for solid samples (i.e., soil or sediment). The TVA Kingston Ash-Recovery Project will exténd the holding time from 14
days from sample collection and extraction and 40 days for analysis to one year for tissue samples frozen below -10° C, An extended
holding time for pesticides and PCBs is appropriate for frozen biological tissue and such extended holding times are routinely
accepled by EPA.

Existing Condition:
Samples collected in the spring 2010 to be analyzed for pesticides and PCBs are beyond the 14 day holding time specified in the SAP
QAPP Addendum.

Description of Change: :
The TVA Kingston Ash Recovery Project will extend the holding time from 14 days from sample collection and extraction and 40 days
for analysis to one year for tissue samples frozen below -10° C,

Requested Date of FCN Disposition: 10/10/10

Requestor _ Date Field Engineer Date

Mark Stack/Dan Jones 01/31/2011

Response/Disposition of the FCN

L oo FCN Approval: FCN Incorporation by DCN Required:
Approved [X] Disapproved []
(see remarks below, if any) (see remarks below) ‘ Yes [] No []
Response/Remarks :
Lead Engineer/EOR Date Proj/e&t Manager (if required) Date

2l [ %Zy Z///é;///

Page 1 of |

C Documenis and Settgs pelay Ay Documents OLKTVATFCN Holding time doe FForm 023
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B ACOBS Field Change Notice (FCN)

'FCN et e 8 e i

FCN Title: Addition of PLM on Submerged Sediments Sent for
Toxicity Testing and Porewater Extraction

FEN-Number:'‘FCN=020

]

Project Name: Kingston NTC sAp Submerged Sediment

Documents Affected by This FCN

- ~Document Number i Revision ”,'Qggymgn_tj[iﬂe_ SR

EPA-AO-021

B Kingston Ash Récovery Project Non-Time Critical Removal Action for the River

System Sampling and Analysis Plan (SAP) ]
References/Work Package (if applicable):

WP-1023, WP-1051

Reason for Change/information Requested:
Submerged sediment samples will be collected for use in both laboratory bioassays and for extraction of porewater. Submerged

sediment Iaborator'y»bioassays (toxicity testing) are being performed for benthic and epi-benthi¢ irvertebrate species exposed to
submerged sediments in orderto observe potential effects of ash-related constituents on growth, reproduction, and survivability.
Ultimately, the purpose of this testing is to estimate the bioavailability and risk of ash-related constituents relative to the presence of
ash and ash-related constituents in sediment.

It is important to document how the percent ash in sediment relates to both the toxicity to aquatic organisms and to the concentrations

of metals in the porewater. This is best accomplished by using polarized light microscopy (PLM) analysis to quantitatively estimate
the ash content in each composite sample sent for toxicity testing and in the residual sediment from which porewater was extracted.

Existing Condition:
The SAP does not explicitly indicate that PLM analysis will be performed on submerged sediments that are used in the laboratory

toxicity bioassays or on composited, porewater extracted (residual) sediment samples.

Description of Change:
PLM analysis should be added to the characterization methods Jisted in Appendix D-4 for sediments collected for toxicity testing

and porewater analysis. The PLM analysis would utilize the same method as for all other sediment and ash samples; EPA-
600/M4-82-020. PLM analysis would be conducted on composited sediment for laboratory bioassays and composited, porewater

extracted (residual) sediment samples,

Requested Date of FCN Disposition: 1/25/2011

Requestor Date Field Engineer Date

Dan Jones 1/25/2011

Response/Disposition of the FCN

FCN Incorporation by DCN Required:

FCN Approval:
Approved Disapproved [] Y No
see remarks below, if any) (see remarks below) es[] L

Response/Remarks : Re-Approved by Neil Carriker. following revisions by Dan Joncs

Page 1 of 2

soLKTvALM Anayses O Submerged Sediments for Bioassays.docx

and Setungs\pelayiMy De

Form 023




e ——{E@ _ Kingston Ash-Recovery Project.--- S
JACORS ’ Fieid Change Notice (FCN)

Lead Engineer/EOR Date P:"ojgct Manager (if required) Date

Wf%/ /5/{3;///

Page 2 of 2

¢ \Documents and Settings\pelay\My Documents\OLKTVAWPLM Analyses for Sllbn]erged Sediments for Bioassays.dOCX
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JACOBS

—~-»~-—~—-'-'——~K~i'ngston'—Ash"Re'covery Project
Field Change Notice (FCN)

FCN

Porewater-extracted Sediments

FCN Number: FCN-021 FCN Title: Addition of Metals Analysis on Composited

Project Name: Kingston NTC SAP Submerged Sediment

Documents Affected by This FCN

—--—-Document-Number -~ -|~—-Revisis Document Title
Kingston Ash Recovery Project Non-Time Critical Removal Action for the River
EPA-A0-021 System Sampling and Analysis Plan (SAP) )

References/Work Package (if applicable):

Reason for Change/information Requested:

relationships of constituents from the ash/sediment and the potential risk to ecological receptors.

Porewater sampling will be conducted in both the Clinch and Emory Rivers by sediment core collection, Sediment samples are
shipped to labs for porewater extraction. The purpose for this sampling effort is to better understand the adsorption-desorption

Porewater is extracted from sediment and analyzed for the parameters outlined in SAP section D-4. Metals analysis for both the
sediment and porewater fractions is essential in relating the two phases as well as making well-informed predictions of risk to
ecological receptors. This is best accomplished by analyzing the residual sediment material from which the pore water was extracted.

Existing Condition:

samples.

The SAP does not explicitly indicate that metals analysis will be performed on composited, porewater-extracted (residual) sediment

Description of Change:

utilize the same methods as outlined for the submerged sediment sampling in D-4.

Metals analysis should be added to the sediment collected for porewater analysis in Appendix D-4. The metals analysis would

Requested Date of FCN Disposition: 1/27/2011

Requestor Date Field Engineer Date

Dan Jones 1/27/2011

Response/Disposition of the FCN

FCN Approval: FCN Incorporations by DCN Required:
Approved Disapproved []
(see remarks below, if any) (see remarks below) Yes[] No[]

Response/Remarks : Approved by Neil Carriker. 2/9/71

(ot T — g%

Lead Engineer/EOR Date l Project Manager (if requx%d) 'Date ‘ "
Page 1ol 2
¢ Dot and Seungs pelay iy Documenss LK1 adien o M€1als analyses to porewater-extracted sediment sam ples.doex

Form 023




T

KINGSTON ASH RECOVERY PROJECT
CHANGE NOTICE (CN)

for Procedures, Work Plans, and Other, Documents Controlled by Environmental

eN-Number:-——|-KRP-CN-001——|-Page No(s) Impacted: _|-2-11,-2-12, 5-2, 5-3, A=14, A=15,_A=16

~I"CN Title: Well installation Miaterials and Equipment Changes

DOCUMENT AFFECTED BY THIS CHANGE NOTICE

Document Number Revision Document Title

EPA-AOC-021 0 NTC Removal Action_ Plan _for. the Rlver System SAP

1%

“[Requestor: Adam Johnson . _ .. . . Tl TITL LTI
| bt of Request: 0411511 s s e

Reason for Change:

1. Plastic liners were not used with the split-barrel sampler due to the drilling company's inability to acquire
them. Decontaminated stainless steel split spoons were used to collect samples sent to the tab for
analysis. Equipment rinsates were collected for each type of sampling method.

2. Afluid rotary drill rig was needed to drill bedrock well locations GW-01 and GW-03 instead of air rotary
The access road to these well locations would not safely allow access of the larger air rotary rig.

3. " Twenty (20) feet of Schedule 40 PVC screen was installed instead of 10 feet of Schedule 40 PVC screen
at GW-01 and GW-03 in order to maximize the amount of data collected with the borehole flow meter.

Existing Condition:
1. SAP requires plastic liners to be used during sampling with split spoons.
2. SAP requires air rotary to install the off-site bedrock wells GW-01 and GW-03.
3. SAP requires all wells to have 10 feet of screen installed.

Change (Change to):
1. Allow use of decontaminated stainless steel split spoons for sampling.
2. Allow use of fluid rotary rig to install off-site bedrock wells GW-01 and GW-03.
3. Allow use of longer screen lengths (20' length) at off-site bedrock wells.

Request01 completes the information requested above and submits to Document Con’uol

RESPONSEIDISPOSIT]ON OF THE:CHANGE NOTICE .

Name Signature Date
Document Owner: : [HConcurrence : :

Technical Reviewer’s Organization, Name, Signature, and Date

.3 Thoers Szf/‘ﬁflzfﬁﬁf Be 27

Quallty Assurance: EA concurrence

A0 Conlemy O.MMQL oy
Name Signature ¢ Date
Regulatory Compliance: iX] concurrence

Change Notice Form Form 097 Rev 0




NameW;://Z/:/% 4:

Signature

Date

Wei)] 1= Chvrifer 21/ 1)

‘Environmental Management [i4Approved

Change Notice Form

Comments:

Form 097 Rev 0
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KINGSTON ASH RECOVERY.PROJECT
CHANGE NOTICE (CN)

" for Procedures, Work Plans, and Other, Documents Controlled by Environmental

CN Number: “(RP (.N‘OOQ. f Page No(s) impacted: , 2-4, 2-5, A-4, A-5, D-2, D-3

Tennessee Rivers

CN Title: Additional laboratory PLM analyses in vibracore sediment samples from the Clinch, Emory and

DOCUMENT AFFECTED BY THIS CHANGE NOTICE

Document Number Revision Document Title
—- ——— —- -~~~ ~~ ~|KingstonAsh Recovery Project Non-Time" Critical Removal Action for the| -
EPA AO-021" River System Sampling and Analysis Plan (SAP)

Requestor: Amber Stojak
Date of Request: 3-29-11

Reason for Change: The use of field PLM data mests the SAP objective of identifying ash deposits that are
sufficiently thick to make dredging a potentially viable remedy. However, greater accuracy is required when selecting
locations for sediment toxicity testing. The conservative field F’LM estimates of ash content may also lead to over-
estimates of potential risks to benthic invertebrates.

Existing Condition: The SAP indicates that visual observations and field polarized light microscopy (PLM) will be -
used to assess % ash in the sediment samples in the Clinch, Emory and Tennessee Rivers. The SAP states that
-only 10% of the VibeCore™ submerged and exposed samples in each river will be confirmed with laboratory PLM.

Change (Change to):

All samples with field PLM results greater than 50% ash will be sent for lab PLM analysis. Priority will be given to
Emory River samples in orderto facilitate timely selection of Jocations for sediment toxicity testing.

Requestm completes the information requested above and submits to Documenl Control

RESPONSE/DISPOSITION OF THE CHANGE NOTICE o

Name

Signature . Date

Document Owner: [ concurrence

Technical Reviewer’s Organization, Name, Signature, and Date:

Neil E. Carriker

Name Signature ' ' Date
Quality Assurance: 1 concurrence ,

Name Signature ) Date
Regulatory Compliance: [ Concurrence

Name

g A

Environmental Management Approved

Change Notice Form

Form 097 Rev 0




Comments:

This approval is an after-the-fact completion of documentation. The referenced samples have already been

sent for PLM analysis because of the need for obtaining those results for use in selecting sites for
bioassay testing. '

I held.the»original_requestfoi'-change-u’ntil»we»made-ﬁnal»modiﬁcations—to-the—Ghange-'Noticeform:--—'Ncii
Carriker ' . :

o

Change Notice Form : ) ’ Form 097 Rev 0




KINGSTON ASH RECOVERY PROJECT
CHANGE NOTICE (CN)

for Procedures, Work Plans, and Other, Documents Controlled by Environmental

CN Number: KRP-CN-003 Page No(s) Impacted: Page 14

CN Title: Revisions to Table 2 of TVA-KIF-SOP-02

DOCUMENT AFFECTED BY THIS CHANGE NOTICE

Document Number Revision Document Title

TVA-KIF-SOP-02 1 Groundwater Sampling

Requestor: Jacob Gruzalski o

'| Date of Request: 7-13-2011

Reason for Change:

Most groundwater monitoring at TVA KIF is performed by the TVA groundwater sampling team. The
“Preliminary Groundwater Data Field Worksheet” utilized by the sampling team fulfills the documentation
requirements of TVA-KIF-SOP-02, is preferred by the sampling team and will be consistent with
documentation from other TVA facilities.

Existing Condition:
Currently Table 2 “Low-Flow Indicator Parameter Stablllzatlon Form” is included in TVA-KIF-SOP-02 to
document water parameter readings during sampling.

Change (Change to):
Replace current Table 2 with the “Preliminary Groundwater Data Field Worksheet”. The proposed form is
attached to this Change Notice.

Requestor completes the information requested above and submits to Document Control

. ’ji "__'_ESPONSEIDISPOSITION OF. THE CHANGE NOTICE

Name Signature Date

Tucok (FRupALsid %g 2-19-11
Document Owner: IE/éoncurrence

Technical Reviewer’s Organization, Name, Signature, apd Date:

Name »&xm J ?W} oS Zﬁﬁmf \ef\i) ﬁ/\, ?Z %t’:i,‘f:}//

Quallty Assurance: ! Concurrence

Name Slgnature Date

A Ind i LA\ ) i, ~_4’ SN 57/

Regulatory Com pllanc: |- Concurrence ) 0

Name Slgnature / Date
/u / f C?w g - //v/ 4///1446_. TZa [l

Enwronmental Management . Approved

Change Notice Form Form 097 Rev 0




Preliminary Groundwater Data Field Worksheet Sheet of i
Project/Site — i WellNumber __________ | _ Purge | Year | Month __| Day L
84068 Date 5
Depth to Water (m) | Bottom of Well (m) | Well Diameter (mm) Survey Leader Field Crew
4195 4194 4188
[] Depth of Screen [ Open Bore Hole
(m) (m) | Sample Label ] Unfiltered [_] Filtered [ ] Both
To Filter Type and Size:
4191 4190
[Bottormof Well ——Depthto Water] — % Volume Factor———=—1"Well'Volume——— —|~Target Purge-Volume—|-Actual Purge Volume
I m - mp x| JLm = L L (L)
4186
Purge Pump: []Bladder [ Centrifugal [ Peristaltic [ ] Dedicated Other (list):
Sample Pump: [l Bladder [ Centrifugal [] Peristaltic ~[] Dedicated Other (list):
Depth to Pump
| NotesandWQ | Time | PumpRate | Water Depth Temp pH DO COND | (+/-)ORP | Turbidity |
Observations ET CT | (Umin) | (m) (m)~ | "°C |~ {s.u)" | (mgly | (umhosicm) | (mVy |~ (NTUy |~
Begin Purge =
Remarks:
Reviewed By: -
Survey Leader Date Project Leader Date
Py— T Sample. Readim T — P —
Collector: .
Sample Date Time
Year |Month |Day 4193 4192 10 400 300 94 90
ET CT Analysis | Pump Pump Temp pH DO COND (#/-)ORP | Turbidity
Pump min Time Rate | Depth °C (s.u.) (mg/L) | (umhos/cm) (mv) (NTU)
Duration: 72004 ET CT | (L/min) .. (m) 1E7I:)A1 1Esl;A1 :;:;;l;l\1 EPA 120.1 | SM 2580B | EPA 180.1

999" = 2 days

Vol. Factor |

TVA 30066A [2-2008]

' nalyst: Well Diameter
(mm) (Lim)
Date Analyzed 415 431 436 437 127 (0.5 in) 0.127
Year Month Day Phenol Alkalinity Total Alk. Mineral Acidity CO: Acidity 51 (2 in) 2.027
mgl/L mg/L mglL mg/L 76 (3 in) 4.560
Turbidity 1350 [{ Clear (EPA 310.1) (EPA 310.1) (EPA 305.1) (EPA 305.1) 102 (4 in) 8.107
[ Slightly Turbid | Time: Time: Time: Time: 127 (5 in)| 12.668
[ Turbid Initial: Initial: Initial: Initial: -153 (6 in) | 18.228
[] Highly Turbid | Bottles Required [ Ferrous (] Mineral [1Phenol  Others (list):
Color: [OBobp [JT0C  []Metals 1 Dis. Mineral - [JFilt TIC
Odor: Ocop [TIC [ Dis. Metals ] Nutrient [11sS/TDS




KINGSTON ASH RECOVERY PROJECT
CHANGE NOTICE (CN)

for Procedures, Work Plans, and Other, Documents Controlled by Environmental

CN Number: KRP-CN-004 Page No(s) Impacted: Page 4
CN Title: TVA-KIF-SOP-059 Revision — on-boat sample processing

DOCUMENT AFFECTED BY THIS CHANGE NOTICE -

Document Number Revision : Document Title
TVA-KIF-SOP-59 0 Periphyton Sampling

Requestor: Jacob Gruzalski e -
et 'Date;of'RequeSjt:» '7-1’3-201"“' T T T T T T T T T T T T m T T e e

Reason for Change:

During recent periphyton sampling, the sample team elected to collect the sample on-the boat as opposed to -
transferring periphytometers back to the sample house for processing. Doing this ensures minimal moisture
loss prior to freezing samples for shipment to the lab.

Existing Condition:
Section 3.4 of TVA-KIF-SOP-59 states that periphytometers placed in plastic sealable bags and transported
to a pre-selected location (such as the Lakeshore Dr. Sampling House) for processing.

Change (Change to):

1. Edit Section 3.4 ¢ as follows:
If transporting periphytometers to an onshore location for processing, place each periphytometer in a
separate resealable plastic bag. Label bag with the following information: sample ID, time of collection,
and sample collector name(s). Place bag in an environmental cooler on bagged wet ice.

2. [Edit Section 3.4 d as follow:
If processing periphyton samples at the sampling location, proceed to Section 3.5 of this SOP.

Requestor completes the information requested above and submits to Document Control ,
RESPONSEIDISPOS!TION OF THE CHANGE NOTICE g R

Name Signature Date

_Taes  Goueacslon o D el 2151/
Document Owner: @',Concurrence/ >

Technical Reviewer’s Organization, Name, Signature, and Date:

(T f&; s ﬁ%ﬂ i’é 5. /5207

Quality Assulrance W‘Z_-] Concurrence

Date

uﬂﬂa.@mgb\r F=19- 14

Slgnatur

egulatory Compllancé‘) %QACOncurrence

Name — Signature > Date
Nﬁﬁ( = @Ctv“r‘-}'\ei/ . /Z /(« /vf/“-"'i"- '?/'{Z.f/{'/
Environmental Management "‘K;Jproved
1
Form 097 Rev O

Change Notice Form




KINGSTON ASH RECOVERY PROJECT
CHANGE NOTICE (CN)

for Procedures, Work Plans, and Other, Documents Controlled by Environmental

CN Number: KRP-CN-005 Page No(s) Impacted: | Appendices D and E

CN Title: F

Appendices D and E of the SAP

Radionuclide and Metals Speciation Holding Times Changes and Various Other Edits to '

'DOCUMENT AFFECTED BY THIS CHANGE NOTICE

Document Number Revision Document Title

e |EPA-AQ-021- - — — — —|River-System-Sampling-and-Analysis-Plan- (SAP\

Kingston Ash Recovery Project Non-Time Critical Removal Action for the

‘| Requestor: Erin Rodgers — Environmental Standards, Inc.
Date of Request: 6/27/11

Reason for Change: The holding time in the SAP QAPP addendum for radionuclide in frozen fish tissue is 6 months.
The TVA Kingston Ash Recovery Project will employ a 1 year holding time. This holding time is justified due to the
long half-life of the radionuclides of interest to the project and the chemical stability and lack of volatility of the
radioculides of interest. Cs-137 uses of a technique which does not require chemical separation. Additionally, a
holding time for speciation in frozen fish tissue was not identified in the SAP QAPP addendum. The holding time for
speciation in frozen fish tissue should be 1 year. Various other small edits and omissions to App D of the SAP QAPP
addendum are addressed in the attached memorandum dated 12-15-2010.

Existing Condition: For the biota holding times addressed above, Spring 2010 fish samples were sent to the
laboratories for analysis beyond the 6 month holding time.

Change (Change to): Corrections and additions to App D of the SAP QAPP addendum per the attached
memorandum dated 12-15-10.

Requestor completes the information requested above and submits to Document Control
: RESPONSEIDISPOSITION OF THE CHANGE NOTICE S

Name d‘emmﬁrr (a”mri(ﬁ. -Fw Signatuye Date
Evin Rodars WW&MVPSM}QL— 2{20{ 1t

Document Owner: [ Concurrence U v/

Technical Reviewer’s Organization, Name, Signature, and Date:

Name igrfature - bate
Wollae . P}r RS &ﬂﬁ/‘g /Q&—/ { 2 2]
Quality Assurance: TE] Concurrence / //

Name i ate

Mm%&“& @M.&&

Regulatory ComplléA %Concurrence

Name

Slgnature
Ne((}/,(?m\m TW/AWT"'IM ///;:A—«( //e'/l/“/Z~ I ,f//:,r

Dte

Form 097 Rev 0

Change Notice Form
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Environmental Management [i] Approved

Comments:

Change Notice Form
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%lhm Satting the Standards far Innovative Environmental Salutions
MEMORANDUM
To: William J. Rogers, Ph.D. — Tennessee Valley Authority
From: Jennifer N. Gable — Environmental Standards, Inc.
- Copyto:  Michelle Cagley — Tennessee Valley Authority

Paul Clay — Restoration Services, Inc.

Mark Stack — Jacobs Engineering

-Michael Houck — Jacobs Engineering - :
Rock J. Vitale, CEAC, CPC - Environmental Standards Inc e
Ruth L. Forman, CEAC — Environmental Standards, Inc. '

Subject: Revised Review Comments for Appendices D and E to the Kingston Ash
Recovery Project Non-Time-Critical Removal Action for the River System
Sampling and Analysis Plan (SAP; May 24, 2010)

Date: Revised July 29, 2011; Originally Provided December 15, 2010

In July 2009, Environmental Standards, Inc. (Environmental Standards) was requested to
review the draft Kingston Ash Recovery Project Non-Time-Critical Removal Action for the River
System Sampling and Analysis Plan (SAP). Environmental Standards’ comments about this
document were provided on August 9, 2009. The draft SAP reviewed previously did not include

the Appendices to the document, which were in preparation at the time of review. The
Appendices were not reviewed by Environmental Standards prior to finaiization of the SAP.

With the recent implementation of several sampling tasks identified in the SAP, it has become
apparent that some information presented in the SAP Appendices is incorrect or inappropriate
for the sampling described; in addition, it is apparent that some information was excluded from
the SAP Appendices. Accordingly, Environmental Standards performed a comprehensive
review of the SAP Appendix D (Field Sampling Summary) and Appendix E (QAPP Addendum).
A summary of Environmental Standards’ comments is provided below.

Appendix D - Field Sampling Summary

Ash Deposit-Samplin
Analytical Method

o The Polarized Light Microscopy (PLM) method reference for fixed-base laboratory
analysis is EPA-600/M4-82-020; should reference laboratory SOP OPT-023 (Standard
Operating Procedure for Determining Fly Ash in Bulk Samples by Polarized Light

Microscopy).

1140 Valley Forge Road PO.Box 810 Valley Forge, PA 19482 Tel:610.935.5577 Fax:610.935.5583 Web: www.envstd.com




- Page 2

Seasonally Exposed Sediment Sampling

Required Analysis

e TOC analysis should be added for the randomly selected 25% samples.

Analytical-Method

s TOC analyses should be reference SW-846 Method 9060/Lioyd Kahn/ASTM D2974.

o The PLM method reference is EPA-600/M4-82-020; however, the Required Analysis
field indicates field analysis of ash by PLM only.

- e - The Rl:Mimethod reference for fixed-base laboratory analysis is EPA-600/M4-82-020; o
should reference laboratory SOP OPT-023 Standard Operating Procedure for
7 Determining Fly Ash in Bulk Samples by Polarized Light Microscopy.

¢ The method reference for mercury is SW-846 7470A. The method reference for mercury
in solid samples should be SW-846 Method 7471A.

Holding Time

s The holding times for metals speciation are not listed. The holding time for arsenic
species is 28 days from collection and the holding times for selenium and mercury
species are 1 year from collection for frozen samples.

o The holding time for Cr(Vi) is indicated as “24 hours from collection.” The holding time
for hexavalent chromium in solid samples is 30 days from coliection.

Analytical Method

e Radionuclides - all radionuclide analyses should reference EML HASL 300 (gamma
spectroscopy).

Sample Preservation

s As, Se, Hg speciation — samples must be frozen (<- 10°C) and shipped on dry ice.

Containers

o PLM — indicates two 4-ounce jars to be collected (1 field laboratory; 1 fixed laboratory).
Required Analysis indicates field analysis of PLM only.

e TOC - samples should be collected in one 8-ounce glass containers.

o As, Se, Hg species — samples should be collected in one 500-mL HDPE container.
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Submerged Sediment Sampling by Hand Auger/VibeCore

Analytical Method

e Radionuclides — all radionuclide analyses should reference EML HASL 300 (gamma
spectroscopy). ,

o Method reference for mercury is SW-846 7470A. The sediment method reference
should be SW-846 Method 7471A.

Holding Time

___° The mercury holding time is not listed; the mercury holding time is 28 days from

collection.

-e - The holding times for-metals-speciation are-not-listed. -The holding time for arsenic
species is 28 days and the holding times for selenium and mercury species are 1 year
for frozen samples.

e The holding time for Cr(VI) is indicated as “24 hours.” The holding time for hexavalent
chromium in solid samples is 30 days from collection.

Sample Preservation

s  AVS/SEM - samples must be frozen (<- 10°C) and shipped on dry ice.

o As, Se, Hg speciation — samples must be frozen (<- 10°C) and shipped on dry ice.
Containers

o TOC - samples should be collected in one 8-ounce glass containers.

o As, Se, Hg species — samples should be collected in one 500-mL HDPE container.

Submerged Sediment Sampling by Ponar Sampling Device
Analytical Method

e Radionuclides - all radionuclide analyses should reference EML HASL 300 (gamma
spectroscopy).

Sample Preservation

o AVS/SEM — samples must be frozen (<- 10°C) and shipped on dry ice.

Containers

e TOC — samples should be collected in one 8-ounce glass containers.
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Surface Water
Holding Time

e The holding time for mercury not listed; the mercury holding time is 28 days from
collection.

¢ The holding time for Cr(V1) is indicated as “28 days.” The holding time for hexavalent
chromium in aqueous samples is 24 hours to sample preservation.

Preservation

Groundwater Sampling and-Aquifer Testing. -
Holding Time

e The holding time for mercury not listed; the mercury holding time is 28 days.

Preservation

e Radionuclides should be preserved with HNO; to pH < 2.

Benthic Invertebrates Sampling
Analytical Method

s Metals and mercury analyses are currently conducted using SW-846 Method 6020.

o SW-846 Method 7471 citation should remain to allow flexibility.

Holding Time

o The metals and mercury holding times are 1 year for frozen (<- 10°C) or freeze-dried
tissue samples.

Sample Preservation

s Samples must be maintained frozen (<- 10°C) until preparation.

Fish Sampling
Analytical Method

¢ Metals and mercury analyses are currently conducted using SW-846 Method 6020.
SW-846 Method 7471 citation should remain to allow flexibility.
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Holding Time

s Holding times for all parameters are 1 year for frozen tissue (< - 10°C). A pesticide/PCB
holding time extension has been addressed in a justification memorandum prepared by

Mark Stack.

Containers

o Radionuclides analyses require 150 — 200 grams of sample.

Sample Point
~ e The only species identified is birds; amphibians, turtles, and raccoons should be
included in the wildlife section.
Analytical Method

e Metals and mercury analyses are currently conducted using SW-846 Method 6020.
SW-846 Method 7471 citation should remain to allow flexibility.

Holding Time

o Holding times for all parameters are 1 year for frozen (< - 10°C) tissue samples.

Aquatic Vegetation Sampling
Analytical Method

e Metals and mercury analyses are currently conducted using SW-846 Method 6020.
SW-846 Method 7471 citation should remain to allow flexibility.

Holding Time

e Holding times for all parameters are 1 year for frozen (<- 10°C) tissue samples.

Appendix E - Quality Assurance Project Plan Addendum
Tables E-3 and E-6

e Strontium is not listed; strontium should be included as a metal of interest for
sediment/ash and surface water.
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R, 27 & =)

e "LCS Accuracy and MS/MSDAccuracy limits-are very-strict for-extractable-methods. -

Table E-7

s The Polarized Light Microscopy (PLM) Field Duplicate Precision acceptance criterion
should be relative percent difference (RPD) < 35%. The acceptance criteria for PLM
laboratory duplicates should be + 10% difference.

o Precision and Accuracy Objectives for Polynuclear Aromatic Hydrocarbons (PAHSs)
provided in the SAP are not consistent with the Precision and Accuracy Objectives for

PAHSs provided in the TVA-KIF-QAPP.

"~ LCS and MS/MSD Accuracy limits for PAHSs; Alkylated PAHs; Pesticides, and PCBs~ - -
should be 50-130% (consistent with QAPP limits for similar extractable methods).
" e Precision and Accuracy Objectives are not provided for arsenic, selenium, and mercury
speciation analyses or for PLM analyses (fixed-base laboratory).

Surrogate
Compound
Recoveries MS/MSD LCS/ILCSD MS/MSD Laboratory
) fChemical | LCS Accuracy Accuracy Precision Precision Duplicate . Field Duplicate
Analyte Miethod Yield {%) {% Recovery) | (% Recovery) {RPD} (RPD} Precision Precision
Metals Cr{VI) — SW-846 NA 80-120% 75-125% 35% 35% 35% RPD « 35%
Speciation (As, 3060A/7199 Difference « 2x RL
Se, Hg, Cn)
As, Se, Hg -
Laboratory SOPs
PLM (fixed EPA-600/M4-82-020 NA NA NA NA NA +10% 35%
|laboratory}
Table E-10

e LCS Accuracy and MS/MSD Accuracy limits are very strict for extractable methods.
LCS and MS/MSD Accuracy limits for PAHs, Alkylated PAHs, Pesticides, and PCBs
should be 50-130% (consistent with QAPP limits for similar extractable methods).

Precision and Accuracy Objectives are not provided for arsenic, selenium, and mercury
speciation analyses or for PLM analyses (fixed-base laboratory).
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Surrogate
Compound : Laboratory
Recoveries/ MS/MSD LCS/LCSD | MS/MSD Duplicate
Chemical LCS Accuracy Accuracy Precision | Precision Precision Field Duplicate
Analyte Method Yield (%) (% Recovery) | (% Recovery) (RPD) (RPD) (RPD) Precision
Metals Cr(VI) — SW-846 NA 80-120% 75-125% 35% 35% 35 RPD < 35%
Speciation (As, 3060A/7199 Difference < 2x RL
Se, Hg, Cr)
As, Se, Hg -
Laboratory SOPs
-——|—Radiological-—|——EPA-904-1———] —30-F10%——{-——80-120% ——|—- 70-130% —f——-NA [ __NA___} RPD«35%.|  RPD=<35% [ _ .
Parameters Modified /EPA  _{ = . __ R i . ) o L
903.1 RER < 3% RER < 3%
Modified/EPA
904.0
Modified/EML-- - - -
HASL 300

End of Memorandum.

WATVAWFly Ash Release QA Oversight and Data Managementi20095286\FINAL\RST SAP Appendix Review 121510_revised2.docx




ATTACHMENT 2

Revised Sampling and Analysis Plan Appendices D and E

Modifications to the SAP are highlighted in red



Appendix D
Field Sampling Summary

Sampling
. Approx . . . . . . Sample .
Sample Task Sample Point sample No Matrix Me_thod/ Required Analysis Analytical Method Holding Time Preservation Containers
Equipment
Ash Deposit Sampling
Emorv River Reference 10 locations upstream of ERM 6.0,
Reacrzl 3 locations upstream of CRM 4.5, 16 samples
3 locations upstream of TRM 568.0
ERM 3.5 - ERM 6.0 - 10 1/4 mile transects,
Emory Reach C samples collected left-center-right in river 30 samples
channel
Emory Reach B (Channel) ERM 1.5-ERM 3.5 B 16 drgdge grid sections 32 samples
with 2 samples per grid section
Emorv Reach B ERM 1.5 - ERM 3.5 - 16 1/8 mile sections,
y samples collected left-right of channel, plus 10 32 samples
(Non-channel) :
samples targeting larger coves
5 random locations collected similar to non-
Intake Channel ; 5 samples
channel sections above
Visual observations Field Observations :
Emory Reach A ERM 0.0 - ERM 1.5 - 12 1/8 mile sections, 36 sarmoles Ash/ vin PLM (field lab) TVA-KIF-SOP-27 None None PLM - 1x4-0z jar
y samples collected left-center-right of channel P Sediment toracore
. CRM 3.0 - CRM 4.5 - 12 1/8 mile sections,
Clinch Reach B samples collected left-center-right of channel 36 samples
. CRM 0.0 - CRM 3.0 - 12 1/8 mile sections,
Clinch Reach A samples collected left-center-right of channel 36 samples
TRM 566 - 568 - 8 1/2 mile sections, samples
Tennessee Reach B collected left-center-right of channel 12 samples
TRM 550 - 566 - 4 sections, every 5 miles;
Tennessee Reach A samples collected left-center-right of channel 12 samples
Small coves Selected small coves or anomalies 21 samples
. . . EPA-600/M4-82-020 .
0, ! - -
Confirmatory PLM 10% or samples sent to fixed lab for PLM 26 samples PLM (fixed lab) RJ Lee Group, Inc. SOP OPT-023 None None PLM - 1x4-0z jar
Seasonally-Exposed Sediment Sampling
Emory Reference Reach Upstream of ERM 6.0 in the Em_ory River, 5 samples
collected randomly along shoreline
Emory Reach C EIRM 3.5- :EI?tM GHO b 10klocat|0ns, 4 per mile 10 samples . . .
alternating left-right ban Ash/ Hand Auger/ | Visual observations PLM - TVA-KIF-SOP-27 PLM - none PLM - none PLM -1 x 4-0z jar
Emory Reach B ERM 1.5 - ERM 3.5 - 16 locations, 8 per mile 16 samples Sediment Vibraco%e PLM (field lab) Metals/Hg - SW-846 Metals - 180 days Metals/Hg - cool Metals/Hg -
alternating left-right bank Metals 6010B/6020/7471A Hg - 28 days <6°C 1 x 8-0z jar
Intake Channel 2 random locations 2 samples
ERM 0.0 - ERM 1.5 - 12 locations, 8 per mile
Emory Reach A alternating left-right bank 12 samples
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Field Sampling Summary

Sampling

. Approx . . . . . . Sample .
Sample Task Sample Point sample No Matrix Me_thod/ Required Analysis Analytical Method Holding Time Preservation Containers
Equipment
. CRM 3.0 - CRM 4.5 - 12 locations, 8 per mile
Clinch Reach B alternating left-right bank 12 samples
. CRM 0.0 - CRM 3.0 - 12 locations, 4 per mile
Clinch Reach A alternating left-right bank 12 samples
Radionuclides (K-40, RA | Radionuclides -EML HASL-300 Radionuclides - 180
226/228, iso-Th, iso-U, PAHSs - SW-846 8270 SIM days Radionuclides - cool Radionuclides - 1 x
Cs-137, Co-60) PCBs - SW-846 8082 PAHSs, PCBs, Pest - <6°C 8-0z jar
. . PAHs (parent & Pest - SW-846 8081A 14 days prep, then 40 | PAHs, PCBs, Pest -
Egglsc:ir:ﬂg:nl?sesa{nlaegz?r/nical Random selection of 25% of above locations 18 samples alkylated) i kel days to analysis cool <6°C E/Ipe\lt_::js F—)i:zsézgs'tér
Speciation S:am les 0 P PCBs As - EPA 1632 mod CrVI- 24-heurs 30 CrVI - cool <6°C CrVI - 1 x 8 07 'ajr
P P Pesticides Hg - EPA 1630/1631 mod days As, Se, Hg - frozen (- As. Se. Ha -1 xJ5OO
Metals speciation (As, Se, | Se - Lab SOP As - 28 days 10° C) ship on dry ice ml ’HD’PEg'ar
Hg, Cr) TOC - ASTM D-2974/ Walkley Seand Hg - 1 year TOC - cool <6°C ToC -1 xj8 oz iar
TOC Black TOC - 14 days )
. . . . EPA-600/M4-82-020 .
0, ! - -
Confirmatory PLM Random selection of 10% of above locations 7 samples PLM (fixed lab) RJ Lee Group, Inc. SOP OPT-023 None None PLM - 1x4-0z jar
Submerged Sediment Sampling
Reference Locations 3 locations upstream of ERM 6.0,
(Emory, Clinch, Tennessee 3 locations upstream of CRM 4.5, 9 samples
Rivers) 3 locations upstream of TRM 568.0
Emory Reach C ERM 3.5 - ERM 6.0 - 10 locations, 4 per mile 10 samples
Emory Reach B ERM 1.5 - ERM 3.5 - 16 locations, 8 per mile 16 samples
Intake Channel 2 random locations 2 samples Visual observations and
Ash/ Hand Auger/ | PLM (included in ash Metals - 180 days R Metals - 1 x 8-0z
Emory Reach A ERM 0.0 - ERM 1.5 - 12 locations, 8 per mile 12 samples | Sediment Vibracore | deposit sampling) Metals - SW-846 6010B/6020/7471A Hg - 28 days Metals - cool <6°C jars
Metals
Clinch Reach B CRM 3.0 - CRM 4.5 - 12 locations, 8 per mile 12 samples
Clinch Reach A CRM 0.0 - CRM 3.0 - 12 locations, 4 per mile 12 samples
Tennessee Reach B TRM 566 - 568 - 4 locations, 2 per mile 4 samples
Tennessee Reach A TRM 550 - 566 - 4 locations, every 5 miles 4 samples
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Field Sampling Summary

Sampling

. Approx . . . . . . Sample .
Sample Task Sample Point sample No Matrix Me_thod/ Required Analysis Analytical Method Holding Time Preservation Containers
Equipment
. . . . Radionuclides - cool | Radionuclides - 1 x
?238”;‘;'_‘222/228 .. | Radionuclides - EML HASL-300 | Redionuelides 180 | gec 8-07 jars
L ‘ PAHSs - SW-846 8270 SIM Y PAHSs, PCBs, Pest - PAHSs, PCBs, Pest -
Th, iso-U, Cs-137, Co-60) PAHSs, PCBs, Pest - | <6°C .
PAHs (parent & PCBs - SW-646 8062 14 days prep, then 40 | 52° 2x8ozjar
Radionuclides, Legacy alkylated) Pest - SW-846 808LA days to anal);sis AgVSg/SEM - cool TOC-2 x4 0z jar
Constituents, and Chemical | Random selection of 25% of above samples 20 samples PCBs AVS/SEM - EPA-821-R-91-100 AVS/SEM - 14 days =G frozen (-10°C) | AVS/SEM - Lexan
A . CrVI - SW-846 3060A/7199, ship on dry ice liner/4 oz glass (zero
Speciation Samples Pesticides CrVI- 24-heurs 30
AVS/SEM As - EPA 1632 mod davs As, Se, Hg - frozen (- | headspace)
_— Hg - EPA 1630/1631 mod y 10° C) shipondry ice | As, Se, Hg - FOC-
Metals speciation (As, Se, As - 28 days o .
Hg, Cr) Se - Lab SOP Se and Ha - 1 vear CrVI - cool <6°C 2%-40-mlL-glass-vial
9. TOC - ASTM D2974/ Walkley Black 9-1y TOC - pH-<2HCl; 1 x 500 ml HDPE jar
TOC TOC - 14 days .
cool <6°C CrVI-1x8ozjar
Submerged Sediment Sampling - Bioassay
PLM - none .
A (parent & PLM - EPA-600/M4-82-020, PAHSs, PCBs, Pest- | PLM - none DAt Pepe
Reference Locations Upstream Emory River > ERM 6.0 2 samples alkylated) RJ Lee Group, Inc. SOP OPT-023 14 days prep, then 40 | PAHs, PCBs, Pest - Metals - 2 x 8 07
Pcés PAHSs - SW-846 8270 SIM days to analysis cool <6°C tar
Pesticides PCBs - SW-846 8082 Metals - 180 days Metals - none JTOC -2 x40z iars
Metals Pest - SW-846 8081A Hg - 28 days CrVI - cool <6°C CrvI-1x8 on'ar
CrVI Metals - SW-846 6010B/6020/7471A | CrVI - 30 days Radionuclides - cool Radionuclides -Jl X
Radionuclides CrVI - SW-846 3060A/7199 Rad - 180 days <6°C 8 0z iar
ERM 0.0 - 1.5, (K-40, Ra-226/228 Radionuclides - EML HASL-300 AVS/SEM - 14 days | AVS/SEM - eoel AVSJ/SEM - Lexan
Emory Reaches A, B, C ERM 1.5- 3.5, 8 samples iso Th’ iso U Cs-lé? Co- AVS/SEM - EPA-821-R-91-100 to AVS analysis, 180 | <6°C frozen (-10°C) liner/4 oz glass (zero
ERM 3.5-6.0 Ponar ' ' ' TOC - ASTM D2974/ Walkley Black | days to metals ship on dry ice g
Ash/ - 60) . . headspace)
. Sampling Grain size - ASTM D 422 analysis TOC - none cool L
Sediment . AVS/SEM ; o Grainsize-1x8o0z
Device Sequentially-extracted metals TOC - 14 days <6°C )
EPA tox test parameters | | . S jar
(e.g, TOC, grain size) (SEM) - Querol et. al. (1999) Grain size - none Grain size - none SEM - 1 x 407 Jar
Sé [Jent-e;dract metals As - EPA 1632 mod SEM - 14 days prep/ | SEM - cool <6°C n0 headspace ’
Mgtals speciation (As, Se Hg- EPA 1630/1631 mod 180 analysis As, Se, Hg - frozen (- As. Se }_? -1 %500
Reference Locations Upstream Clinch River > CRM 4.5 2 samples P 98 | 5. Lab SOP As - 28 days 10° C) ship ondry ice » 56, 10
Hg) ml HDPE jar
Se and Hg - 1 year
Inland Testing Manual, EPA 600/R-
g' gﬁtbei‘;a_}lgé 28 day 99/064 (Method 100.1) 8 wweeks Cool <6°C Minimum 6 x 5-gal
Clinch Reaches A, B CRM0.0-3.0,ERM 3.0-4.5 8 samples C. tentans - 10y28 da ASTM E 1706-05 (Annex A2) buckets
' » co day EPA-821-R-02-013
Sediment Porewater Sampling
Reference Locations Upstream Emory River > ERM 6.0 2 samples PLM PLM - EPA-600/M4-82-020, PLM - none PLM - none PLM -1x4 oz jar
Metals (dissolved) RJ Lee Group, Inc. SOP OPT-023 Metals - 180 days Metals/Hg - filter Metals/Hg - 1 x 1-L
ERM 00-15 Ponar Metals speciation (As and | Metals - SW-846 6010B/6020/7470A | Hg - 28 days then pH<2 HNO3 HDPE
Emorv Reaches A B. C ERM 1'5 i 3'5’ 8 samples Sediment Sampling Se) As - EPA 1632 mod As - 28 days As and Se - cool As, Se, Hg - 1 x 250
y e ERM 3260 P Porewater | Deviceor | DOC Se - Lab SOP Se - 1 year <6°C mL HDPE
' ' Vibracore Hardness DOC - SM 5310B DOC - 28 days DOC - field filter, DOC -1 x 250 mL
_ _ ] Major ions (chloride, Hardness - EPA 200.7/200.8, Hardness - 180 days | pH<2 H2S04, jar
Reference Locations Upstream Clinch River > CRM 4.5 2 samples sulfate) SM 2340B Major ions -28 days | cool <6°C Hardness - 1 X 250
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Field Sampling Summary

Sampling
. Approx . . . . . . Sample .
Sample Task Sample Point sample No Matrix Me_thod/ Required Analysis Analytical Method Holding Time Preservation Containers
Equipment
Alkalinity Major ions - EPA 300 Alkalinity - 14 days Hardness - ph<2 mL HDPE
DO, pH, ORP, SC Alkalinity - SM 2320B HNO3, cool <6°C Major ions - 1 x
DO, pH, ORP, SC - direct Major ions - cool 250 mL HDPE
Clinch Reaches A, B CRM0.0-3.0,ERM3.0-4.5 8 samples measurement <6°C A|ka||n|ty -1x250
Alkalinity - cool mL HDPE
<6°C
Overlay Water Sampling
i Surface Peristaltic oW Metals - 180 days Metals/Hg - pH<2 Metals/Hg - 1 x 500
Emory Reference Reach Upstream of ERM-6.0 12 samples Water oump Metals Metals - SW-846 6010B/7470A Hg - 28 days HNO3, cool <6°C mL HDPE
DOC - pH<2 H2S04
. DOC DOC - SM5310B DOC - 28 days 5 ' | DOC-1x 1L HDPE
Clinch Reference Reach Upstream of CRM-4.5 15 samples TSS TSS - SM2540D TSS -7 days 'CI'OSOSI f(éof):l <6°C TSS-2x 1L HDPE
Surface Water Sampling
Reference Locations ERM 8.0, CRM 6.0, TRM 568.5 (adjust to
(Emory, Clinch, Tennessee correlate with reference sediments) - 3 locations | 48 samples
Rivers) x 2 depths x 8 weekly rounds Total metals -
Metals - SW-846 6010B/6020/7470A, Metals - pH<2 1x1LHDPE
ERM 1.0, 2.0, 3.0, 4.0 (adjust to correlate with Metals (total/dissolved) _'IE_I;': Z(é%;/ 21%%'2/245'7 Metals - 180 d HNO3, cool <6°C ?'SiTe;%SP'E
Emory River Locations submerged sediments) 4 locations x 2 depths x 8 | 64 samples TSS/TDS - ' etals - ays TSS/TDS - cool <6°C | =X
weekly rounds DOC TDS - EPA 160.1 Hg - 28 days DOC - field filter TSS-2x1LHDPE
Hardness DOC - SM 5310B TSS/TDS - 7 days pH<2 H2504 ' TDS-1x1L
CRM 2.0, 3.5 (adjust to correlate with DO, pH, ORP, SC, temp, g&rggjésé EPA 200.7/200.8, EO% - 28 d%‘?‘) d cool <6°C BCD)IEE L% 250 mL
Clinch River Locations submerged sediments) 2 locations x 2 depths x 8 | 32 samples turbidity . ardness - S | Hardness - pH<2 X m
weekly rounds DO, pH, ORP, SC, temp, turbidity - HNO3 cool <6°C glass jar
direct measurement Hardness - 1 x 250
TRM 566 (adjust to correlate with submerged Surface Peristaltic ml HDPE
Tennessee River Location sediments) 1 locations x 2 depths x 8 weekly 16 samples Water pump
rounds
Radionuclides (K-40, Ra- . . . e . e
Radionuclides, and 226/228, iso-Th, iso-U, Radionuclides - EML HASL-300 5;2'0%0“%5 180 Eilcg%ntl;dﬁisz cool zRgdlglnéqut;Ii?aeiierl X
Chemical Speciation Random selection of 25% of above locations 40 samples Cs-137, Co-60) As - EPA 1632 Asy- 28 davs <6°C P ' As gSe -1 x 250 mL
Samples Metals speciation (Asand | Se - Lab SOP Se-14 da)}//s As Se - cool <6°C HD'PE
Se) 1 y
Reference Bioassay ERM 8.0 (adjust to correlate with reference 1 sample
Location (Emory River) sediments) - 1 location . Inland Testing Manual,
—— : : C. d“b'al 7 day | EPA-821-R-02-013 36 hours to firstuse | Cool <6°C > %r_z,_5 gallon
Emory River Bioassay ERM 1.0, 2.0, 3.0, 4.0 (adjust to correlate with P. promelas - 7 day (EPA Method 1000.0 and 1002.0) cubitainers
d . . 4 samples . .
Locations submerged sediments) 4 locations
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Field Sampling Summary

Sampling

. Approx . . . . . . Sample .
Sample Task Sample Point sample No Matrix Me_thod/ Required Analysis Analytical Method Holding Time Preservation Containers
Equipment
Groundwater Sampling and Aquifer Testing
4 existing SW locations onsite
60 existing well points in ash
Water Level Measurements | g existing well points in alluvium 170 tests
(Feb-Apr) 2 existing wells in alluvium
4 new well points in alluvium
3 existing wells in residuum Ground- Water Level Water level Field Measurement None None None
. . water Meter
1 new well in residuum
8 existing well points in bedrock
Water Level Measurements | 3 new well points in bedrock
- . 170 tests
(Jul-Sep) 1 existing well in bedrock
2 new wells in bedrock
Vertical Gradient 8 paired well points 16 tests Ground- Pressure Hydraulic head Field Measurement None None None
Measurements water tranducers
3 new well boreholes in residuum Dry bulk density ASTM D 7263
. . . 3 new well point boreholes in alluvium (sand & . Effective porosity Acrticle reference (Corey, A.T. 1994) Sealed ends of sample
Soil Porosity/ Density Tests 12 samples Soil Shelby Tubes . e 28 days tube, Shelby tube
clay) Total porosity ASTM D 7263 cool 4°C
2 boreholes in alluvium (sand & clay) Moisture content ASTM D 7263
Vertical Saturated ASTM D2434
Hydraulic Conductivity . . . hydraulic conductivity Sealed ends of sample
Tests 2 new well boreholes in residuum 2 samples Soil Shelby Tubes \Water Potential ASTM D6836 None tube Shelby tube
Specific Gravity Fine ASTM D854
3 new well points in Dredge/Ash Pond Area -- 3 tests Borehole flow None None None
alluvium (silt/clay and sand) meter test
AD-1, AD-2, 6AR, 22, TWP-22, and new 6 tests Aquifer slug
In-situ Hydraulic upgradient residuum well GW-1 : test Horizontal hydraulic .
Conductivity Measurements Aquifer conductivity Field measurement
3 new well points in Dredge/Ash Pond Area -- 3 tests _ None None None
bedrock Slqgle well
aquifer pump
2 new upgradient bedrock wells 2 tests test
e . Column leaching test (As, 3
Column Leaching Tests 6 samples - ash Iandfllll_stlllmg pond 8 samples Ash Split barrel Hg, Cr, Se, Ra-226, Th- SW-846 Method 1314 (draft) None None 2 x 16 0z jars
2 samples - ash processing area samplers ASTM D4793

228)
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Appendix D
Field Sampling Summary

Sampling
. Approx . . . . . . Sample .
Sample Task Sample Point sample No Matrix Me_thod/ Required Analysis Analytical Method Holding Time Preservation Containers
Equipment
Groundwater Sampling and Aquifer Testing
Mineral composition - XRD and
Mineral composition polarized light microscopy
Shelby tube or | Free iron oxide Free Iron Oxide - Chao and Zhou Sealed ends of sample
Soil Attenuation Capacity 4 samples of alluvial clay/silt . split barrel CEC, exchangable (1983) P Shelby tube or split-
g 9 samples Soil . . . . 28 days tube, .
Tests 5 samples of alluvial silty sand sampler w/ cations, calcite CEC, exchangable cations, calcite o barrel liner
! : ; . cool <6°C
liner equivalent, soluble salts, equivalent, soluble salts, soil pH -
soil pH ASA 1996, Methods 14,15,16, and
40, or equivalent Lab SOP
Metals (diss.)
TSS, TDS Metals - pH<2 Metals-1x 1L
Anions (chloride, Metals - SW-846 6010B/6020/7470A | Metals - 180 days HNO3 cgol <6°C HDPE
fluoride, sulfate, nitrate- ; Hg - 28 days TSS/T,DS/Anions ) TSS/TDS-1x1L
Constituent Concentrations DPT or nitrite) _ EPA 200.7/200.8/245.7 TS_S/TDS - 7 days ool <6°C HDPE
. : . Ammonia-N TSS - EPA 160.2 Anions - 28 days . Anions-1x1L
in Groundwater in Contact 18 boreholes/Geoprobes in ash 18 samples Leachate low-flow . . . . Ammonia - pH<2
with Ash sampling Radionuclides (diss.) TD_S - EPA 160.1 Ammonia-N - 28 H2S04 cool <6°C HDPE _
(K-40, Ra-226/228, Anions - EPA 300 days Radion,uclides i Ammonia-1x1L
iso-Th, iso-U) Ammonia-N - EPA 350.1 Radionuclides - 180 HNO3 to pH <2. cool HDPE
Field parameters (pH, Radionuclides - EML HASL 300 days <6°C P ' Radionuclides - 1 x
ORP, DO, SC, 2.5 gal. cube
temperature)
Metals (diss.) Metals-1x1L
TSS, TDS HDPE
! . Metals - pH<2
ﬁﬂé?%se(csr;'f]l;'tgeh ate. | Metals - SW-846 6010B/6020/7470A; L"eta; désg days HNO3, cool <6°C LSDSPET DS-1x1L
6 existing wells uoride, ’ EPA 200.7/200.8/245.7 g Y TSS, TDS, Anions - ;
nitrite) TSS/TDS - 7 days N Anions-1x1L
. . 3 new wells DPT or . TSS - EPA 160.2 - cool <6°C
Constituent Concentrations S . Ground- Ammonia-N Anions - 28 days . HDPE
- 4 new well points in alluvium 19 samples low-flow . . . TDS - EPA 160.1 . Ammonia - pH<2 .
in Groundwater Lo water . Radionuclides (diss.) : Ammonia-N - 28 o Ammonia-1x1L
3 new well points in bedrock sampling Anions - EPA 300 H2S04, cool <6°C
. . (K-40, Ra-226/228, . days . . HDPE
3 boreholes/Geoprobes in alluvium : . Ammonia-N - EPA 350.1 . . Radionuclides - . .
iso-Th, iso-U) . . Radionuclides - 180 Radionuclides - 1 x
. Radionuclides - EML HASL 300 HNO3 to pH < 2, cool
Field parameters (pH, days <6°C 2.5 gal cube
ORP, DO, SC, TSS, TDS-1x1L
temperature) HDPE
Benthic Invertebrates Sampling
Emory River > ERM®.0,
. Clinch River near CRM 6.0;
Reference Locations . . 18 samples
3 composite samples per location; each of 3
taxon (snail, larval mayfly, adult mayfly)
i Benthos Metals - 180-days i | Metals/Hg - 1x8 -
ERM 1.0, 2.5, 4.0, - non- Ponar/ Metals Metals - SW-846 6010B/6020/7471A | 1 year Metals/Hg - frozen (- | ;52 (2 g min
Emory Reaches A, B, C 3 composite samples per location; each of 3 27 samples deourated Peterson Hg - 28-days 1 year 10°C) nene volume)
taxon (snail, larval mayfly, adult mayfly) P g y
CRM 1.5, CRM 3.5;
Clinch Reaches A, B 3 composite samples per location; each of 3 18 samples
taxon (snail, larval mayfly, adult mayfly)
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Appendix D
Field Sampling Summary

Sampling

. Approx . . . . . . Sample .
Sample Task Sample Point sample No Matrix Me_thod/ Required Analysis Analytical Method Holding Time Preservation Containers
Equipment
Emory River > ERM®6.0,
. Clinch River near CRM 6.0;
Reference Locations . . 12 samples
3 composite samples per location; each of 2
taxon (snail, larval mayfly)
] Metals -180-days 3 Metals/Hg - 1 x 8 -
ERM 1.0, 25, 4.0; _ Benthos Ponar/ | \retals Metals - SW-846 6010B/6020/7471A | 1 year Metals/Hg - RoRe | /"5 (2 g min.,
Emory Reaches A, B, C 3 composite samples per location; each of 2 18 samples | depurated Peterson i frozen (-10°C)
. Hg -28-days 1 year volume)
taxon (snail, larval mayfly)
CRM 1.5, CRM 3.5;
Clinch Reaches A, B 3 composite samples per location; each of 2 12 samples
taxon (snail, larval mayfly)
Emory River near ERM 6.0
Reference Location transects Clinch River_near CRM 6.0 30 samples
Tennessee River near TRM 574.0;
10 samples/transect
Emory River biosurvey ERM 1.0, 2.0, 3.0, 4.0, and 5.0; 50 samples Benthos Ponar/ Biosurvey _of Benthic Laborator_y identification and N/A Formalin pint and/or quart jars
transects 10 samples/transect Peterson Communities enumeration
Clinch River biosurvey CRM 0.5, 1.5, 3.0, and 4.0;
40 samples
transects 10 samples/transect
Tennessee River biosurvey TRM 560.8 and 566.5;
20 samples
transects 10 samples/transect
Fish Sampling
. Upstream Emory River near ERM 8.0 Plastic ba
E)jsesregﬁjeeLi?ra;?Ezh) Upstream Clinch River near CRM 8.0 36 samples Metals Metals - SW-846 6010B/6020/7471A Metals - zgg (min.
) gl 3 species per reach: up to 6 replicates o Speciation (As) % Moisure - ASTM D2974-87 Metals - 1 year,
Non-Filet N . opl i o ; volume)
Emory Reaches A, B, C ERM 1.0, 2.5, 4.5, Portion of /6 Moisure % Lipids - Lab SOP Hg - 1 year frozen (-10°C) shipon | 5o “pect - 20 g
bass. bluedill t;" h 3 S h 10 6 replicat 54 samples Fish % Lipids As speciation - EPA 1632 mod PCBs, Pest - 1 year dry ice (min ;/olume)
(bass, bluegill, catfish) SPECIES per réach, up 1o b replicates Pest/PCB - 25% of the PCBs - SW-846 8082 As speciation - 1 year % Moisture . 0.2
Clinch Reac_hes A B CRM 15, CRM 3.5; _ 36 samples samples Pest - SW-846 8081A 0 | <9
(bass, bluegill, catfish) 3 species per reach; up to 6 replicates (min. volume)
Reference Locations e .
(bass, bluegill, catfish) Same as above; filet portion 36 samples
Eletgirlc;—rs]ztock/ g/:)?;lztion (As) Plastic bag '
Emory Reaches A, B, C . ) 0 : Metals - SW-846 6010B/6020/7471A I Metals - 2 g (min.
1S A B Same as above; filet portion 54 samples % Moisture % Moisure - ASTM D2974-87 Metals - 1 year volume)
(bass, bluegill, catfish) % Lipids Sene Hg - 1 year
Filet Portion Pest/PCB - 25% of the /o L|p|(_js . Lab SOP As speciation - 1 year | frozen (-10°C) ship on PC.BS' Pest-20g
; As speciation - EPA 1632 mod . (min. volume)
of Fish samples PCBs, Pest - 1 year dry ice ; .
) . PCBs - SW-846 8082 . X Radionuclides - 150
Radionuclides (K-40, RA SW-846 808 Radionuclides - 1 5
226/228, iso-Th, is0-U, Pes;.' W;. d4 E|\1/|L sl year y ?\‘/)I g ,
. Cs-137, Co-60) (25% of Radionuclides - SL-300 (r?win ?/Izmr;eei 0.2g
Clinch Reaches A, B Same as above; filet portion 36 samples the filet samples)

(bass, bluegill, catfish)
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Appendix D

Field Sampling Summary

Sampling
. Approx . . . . . . Sample .
Sample Task Sample Point sample No Matrix E'(\q/luei?nigﬁ]t Required Analysis Analytical Method Holding Time Preservation Containers
Reference Locations Upstream Emory River near ERM 8.0
(gizzard shad, threadfin Upstream Clinch River near CRM 8.0; 12 samples Plastic ba
shad) 3 composite samples per reach; 2 species Metals Metals - SW-846 6010B/6020/7471A Metals - g (min
Speciation (As) % Moisure - ASTM D2974-87 Metals - 1 year volume) g '
Emory Reaches A, B, C . Whole Body % Moisture % Lipids - Lab SOP Hg - 1 year frozen (-10°C) ship on
izzard shad. threadfi ERM 1.0, 2.5, 4.0; I . I g o - PCBs, Pest - 20 g
(gizzard shad, threadfin ; . ; 18 samples Fish % Lipids As speciation - EPA 1632 mod As speciation - 1 year | dry ice -
3 composite samples per reach; 2 species (min. volume)
shad) Pest/PCB - 25% of the PCBs - SW-846 8082 PCBs, Pest - 1 year :
% Moisture - 0.2 g
; samples Pest - SW-846 8081 .
Clinch Reaches A, B . (min. volume)
(gizzard shad, threadfin CRM 1'5’.CRM 3.5 . 12 samples
shad) ' 3 composite samples per reach; 2 species
Re_ference Locations Use historical data only none
(biosurvey)
Emory Reach B ERM 1.5-3.5
(biosurvey) 1 survey per reach 1 survey Biosurvev of Fish
Fish Commun)i/ Field Observations N/A N/A N/A
Confluence Emory/Clinch Confluence of Emory and Clinch Rivers (ERM 1 surve ty
(biosurvey) 0.0t0 1.0 and CRM 4.0 0 5.0) y
Clinch Reaches A CRM 0.0-2.0 1
. survey
(biosurvey) 1 survey per reach
Wildlife Sampling
Reference Locations Melton Hill Dam, Fort Loudon Dam;
. . . 20 samples
(tree swallow) min. 10 replicates each site
Emory River Nt_ear ERM _2.5 and ERM 3.0; 20 samples Tree
(tree swallow) min. 10 replicates each site Swallow
Clinch River Near CRM 1.0 and CRM 2.5; 20 samoles eg?/
(tree swallow) min. 10 replicates each site P nestling Metals - 1 year 180 Plastic bag
R . Metals - 2 g (min.
Tennessee River Near TRM 566.0 10 samples Nest Robbing (l)\/letals: MeFaIs - SW-846 6010B/6020/7471A | days frozgn (-10°C) ship on volume)
(tree swallow) min. 10 replicates each site p % Moisture Moisture - Lab SOP Mercury - 1 year 28 | dry ice % Moisture - 0.2 g
. - i days (min. volume)
Reference Locations TN River near TRM 569.5; 10 samoles
(heron) up to 10 replicates each site P
Emory River Near ERM 3.0; 10 samoles Heron egg/
(heron) up to 10 replicates each site P nestling
Clinch River Near CRM 2.5; 10 samples
(heron) up to 10 replicates each site P
Aquatic Vegetation Sampling
Upstream of ERM 6.0, upstream of CRM 4.5, QWL i Plastic bag
Reference Locations and upstream of TRM 568.0; 3 locations per Macro- Plant Metals Me'FaIs SW-846 6010B/6020/7471A | Metals - 1 year 189 frozen (-10°C) ship on | Metals - 2 g (min.
' . 18 samples o ! Moisture - ASTM D2974-87 days )
(emergent macrophytes) reach; 2 samples per location (one of each plant phyte Clippings % Moisure Hg - 1 year 28-days dry ice volume)

type)

% Moisture -0.2 g

D-8




Appendix D
Field Sampling Summary

Sampling
. Approx . . . . . . Sample .
Sample Task Sample Point sample No Matrix Me_thod/ Required Analysis Analytical Method Holding Time Preservation Containers
Equipment
ERM 0.0-1.5, 1.5-3.5, 3.5-6.0; 3 locations per (min. volume)
(Eerpnc;rry;iar%gi?oAhst,e(s:) reach; 2 samples per location (one of each plant | 18 samples
; P type)
Clinch Reaches A, B CRM 0.0-3.0, 3.0-4.5; 3 locations per reach; 2 12 samoles
(emergent macrophytes) samples per location (one of each plant type) P
Tennessee Reach B TRM 566-568; 3 locations per reach; 2 samples 6
(emergent macrophytes) per location (one of each plant type) samples
. Upstream of ERM 6.0, upstream of CRM 4.5;
Reference Locations . . . 6
(periphyton) one location each reach; 3 composite samples samples
peripny per location P Metals - 1 year 180 Plastic cup
] . i . Artificial Metals Metals - SW-846 6010B/6020/7471A frozen (-10°C) ship on | Metals - 2 g min
Emory Reaches A, B, C ERM 1.0, 2.5, 4.0; one location per reach; 3 9 Peri-phyton | o cirate | % Moisure Moisture - ASTM D2974-87 days; dry ice % Moisture - 0.2 g
(periphyton) composite samples per location samples Hg - 1 year 28-days (min. volume)
Clinch Reaches A, B CRM 1.5, 3.5; one location per reach; 3 6
(periphyton) composite samples per location samples
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Appendix E
Quality Assurance Project Plan Addendum

The Kingston Ash Recovery Project has developed a comprehensive Quality Assurance Project Plan
(QAPP) which governs the collection, analysis, reporting, and use of environmental data associated with
the overall project. The QAPP (ESI 2009) has been approved by the U.S. Environmental Protection
Agency (EPA) and the Tennessee Department of Environmental Conservation and is available in the
Administrative Record, available at http://www.tva.gov/kingston/admin_record/index.htm. The QAPP
was prepared in accordance with EPA’s Guidance for Quality Assurance Project Plans, EPA QA/G-5
(EPA 2002). The QAPP provides the framework for implementation of the environmental sampling to
support both time-critical and non-time-critical removal actions, as needed. The QAPP addresses most of
the required elements of a QAPP.

This addendum supplements the QAPP by providing task-specific information for the required elements
that are not included in the approved QAPP (e.g., task-specific data quality objectives). Table E-1
provides a “cross-walk” that summarizes the document location where the task-specific QAPP-required
elements may be found.

Task-specific sampling procedures are described in Section 5.0 of the River System Sampling and
Analysis Plan (SAP). Details are specified in the Standard Operating Procedures (SOPs) listed in Table
E-2.

Appendix C to the QAPP presents quality assurance requirements for aqueous matrices. For the SAP,
aqueous matrices will include sediment porewater, surface water (mid-depth and epibenthic), and
groundwater (both in contact with the ash and within the aquifer system). The following supplementary
information is provided for the SAP:

— Sample containers, preservation, and holding times for aqueous samples are listed in Table C-1 in the
QAPP. Task-specific sample containers, preservation, and holding times shown in Appendix D of the
SAP, and take precedence over the QAPP.

— Analytes, methods, and target reporting limits are listed in Table C-2 in the QAPP. The requirements
for dissolved organic carbon (DOC) are the same as for total organic carbon (TOC). The target
reporting limits for metals speciation (arsenic, chromium, mercury, and selenium) are the same as for
the Target Analyte List (TAL) metals. Target reporting limits are compared to human health and
ecological screening values in Table E-3, as a check that the limits are adequate for use in risk
assessment screening. Laboratory-specific SOPs will be followed for arsenic, chromium, mercury,
and selenium speciation once the laboratory has been selected.

— Precision and accuracy objectives for quality control (QC) samples for aqueous matrices are listed in
Table C3 of the QAPP. The requirements for DOC are the same as for TOC. The target reporting
limits for metals speciation (arsenic, chromium, mercury, and selenium) are the same as for the TAL
metals.

— Appendix D to the QAPP presents quality assurance (QA) requirements for solid matrices. For the
SAP, solid matrices will include ash deposits, seasonally-exposed sediment, submerged sediment, and
geological formation soil. The following supplementary information is provided for the SAP:

— Sample containers, preservation, and holding times for solid samples are listed in Table D-1 in the
QAPP. Task-specific sample containers, preservation, and holding times shown in Appendix D of the
SAP, and take precedence over the QAPP.



Analytes, methods, and target reporting limits are listed in Table D-2 in the QAPP. Task-specific
analytical methods for solid matrices are shown in Appendix D of the SAP. Target reporting limits
are shown in Table E-4 in this QAPP Addendum for those analytes not included in the QAPP. These
target reporting limits are compared to human health and ecological screening values in Tables E-5
and E-6, as a check that the limits are adequate for use in risk assessment screening.

Precision and accuracy objectives for QC samples for aqueous matrices are listed in Table D-3 of the
QAPP. Task-specific objectives for solid matrices are shown in Tables E-7 and E-8 of this QAPP
Addendum for those analytes not included in the QAPP.

Appendix G to the QAPP presents QA requirements for biological matrices. For the SAP, biological
matrices will include benthic invertebrates (snails and mayflies), fish (largemouth bass, bluegill, channel
catfish, gizzard shad, and threadfin shad), and birds eggs/hatchlings (tree swallow and heron). The
following supplementary information is provided for the SAP:

Sample containers, preservation, and holding times for solid samples are listed in Table G-1 in the
QAPP. Task-specific sample containers, preservation, and holding times are shown in Appendix D of
the SAP, and take precedence over the QAPP.

Analytes, methods, and target reporting limits are listed in Table G-2 in the QAPP. Task-specific
analytical methods for solid matrices are shown in Appendix D of the SAP. Target reporting limits
are shown in Table E-9 in this QAPP Addendum for those analytes not included in the QAPP. These
target reporting limits are compared to human health and ecological screening values in Table E-9, as
a check that the limits are adequate for use in risk assessment screening.

Precision and accuracy objectives for QC samples for aqueous matrices are listed in Table G-3 of the
QAPP. Task-specific objectives for solid matrices are shown in Table E-10 of this QAPP Addendum
for those analytes not included in the QAPP.



Table E-1. Quality Assurance Project Plan Cross-Walk

QAPP Element

Location in SAP

Location in SOPs

Data Quality Objectives

Appendix A: Data Quality
Objectives for Environmental
Media

Sampling Design

Section 2.2: Study Design
2.2.1 Ash Deposits

2.2.2 Seasonally Exposed
Sediment

2.2.3 Submerged Sediment
2.2.4 Sediment Porewater
2.2.5 Surface Water

2.2.6 Groundwater

2.2.7 Benthic Invertebrates
2.2.8 Fish

2.2.9 Wildlife

Sampling Methods

Section 5.1 Field Sampling
Procedures

5.1.1 Ash Deposits

5.1.2 Seasonally-Exposed
Sediment

5.1.3 Submerged Sediment
5.1.4 Sediment Porewater
5.1.5 Surface Water

5.1.6 Groundwater

5.1.7 Benthic Invertebrates
5.1.8 Fish

5.1.9 Wildlife

Appendix D: Field Sampling
Summary

Applicable SOPs!

Sample Collection

Appendix D: Field Sampling
Summary

Applicable SOPs'

Data Review and Validation
(TVA-KIF-QAPP Section 21.0)

Appendix B: Baseline
Ecological Risk Assessment
Methodology

Appendix C: Groundwater
Transport Modeling
Methodology

Assessments and Response
Actions (TVA-KIF-QAPP
Section 19.0)

Note:

Applicable SOPs are referenced in the SAP and listed in Table E-2.
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Table E-2. Standard Operating Procedures for the River System Sampling and Analysis

SOP Number

SOP Title

TVA-KIF-SOP-01
TVA-KIF-SOP-02
TVA-KIF-SOP-04
TVA-KIF-SOP-05
TVA-KIF-SOP-06
TVA-KIF-SOP-07
TVA-KIF-SOP-08
TVA-KIF-SOP-09
TVA-KIF-SOP-11
TVA-KIF-SOP-12
TVA-KIF-SOP-13
TVA-KIF-SOP-14
TVA-KIF-SOP-15
TVA-KIF-SOP-18
TVA-KIF-SOP-20
TVA-KIF-SOP-29
TVA-KIF-SOP-30
TVA-KIF-SOP-31
TVA-KIF-SOP-32
TVA-KIF-SOP-33
TVA-KIF-SOP-35
TVA-KIF-SOP-39
TVA-KIF-SOP-42
TVA-KIF-SOP-43

Surface Water Sampling

Groundwater Sampling

Soil Sampling for Inorganic Analysis

Sediment Sampling

Field Documentation

Sample Labeling, Packing, and Shipping

Decontamination of Equipment

Sediment Sampling For AVS/SEM Analysis

Field Quality Control Sampling

Management of Investigation-Derived Waste

Sample Retain Archive and Maintenance

Hydrolab Datasonde® Standardization and Field Parameter Measurement
Collecting and Processing Heron and Osprey Eggs

Management and Implementation of EQuIS-Based Chain-of-Custody
Ash Homogenization

Mayfly Sampling

Snail Sampling

Fish Sampling With Gill Nets

Fish Sampling With Seines

Fish Sampling - Boat-Mounted Electrofishing

Benthic Macroinvertebrate Community Sampling

Monitoring Well and Piezometer Well Installation and Completion
Slug Testing

Porewater Collection from Sediment and Ash




Table E-3.

Comparison of Screening Levels for Inorganics and Radionuclides with Target Reporting Limits Aqueous Matrices

QAPP Target | Surface Water Groundwater Surface Water
Reporting RBSL RBSL ESL Values

Analyte CAS No. Limit (ug/L) | (ug/L or pCi/L) Surface Water Basis (ug/L or pCi/L) | Groundwater Basis | (mg/L or pCi/L) Source
Aluminum 7429-90-5 100 3,700 RBSL 3,700 RBSL 087.0 AWQC
Antimony 7440-36-0 2.0 15 RBSL 15 RBSL
Arsenic 7440-38-2 2.0 0.018 2 Co d”g‘r’;‘g’rt]'igg] 0.045 RBSL 150.0 AWQC
Barium 7440-39-3 10 730 RBSL 730 RBSL NA
Beryllium 7440-41-7 3.0 4 MCL 4 MCL NA
Boron 7440-42-8 10 730 RBSL 730 RBSL NA
Cadmium 7440-43-9 1.0 18 RBSL 1.8 RBSL 002.2
Chromium 7440-47-3 2.0 100 MCL 100 MCL 011.0 AWQC
Cobalt 7440-48-4 2.0 11 RBSL 1.1 RBSL NA
Copper 7440-50-8 5.0 150 RBSL 150 RBSL 009.0 AWQC
Iron 7439-89-6 50 300 RBSL 2,600 RBSL NA
Lead 7439-92-1 2.0 5 Tennessee MCL 5 MCL NA
Manganese 7439-96-5 5.0 50 cﬁ\\’,\/vgtg; acno d”gjrrgg’;'ics’; 88 RBSL NA
Mercury 7439-97-6 0.2 0.05 ng%a\:]\ﬁ;ﬁg and 0.057 RBSL 000.77 AWQC
Molybdenum 7439-98-7 5.0 18 RBSL 18 RBSL NA
Nickel 7440-02-0 5.0 73 RBSL 73 RBSL 052.0 AWQC
Selenium 7782-49-2 2.0 18 RBSL 18 RBSL 005.0 AWQC
Silver 7440-22-4 2.0 18 RBSL 18 RBSL NA
Strontium 7440-24-6 NA 22,000 RBSL 22,000 RBSL 15 ORNL
Thallium 7440-28-0 2.0 0.24 RBSL 0.24 RBSL NA
Vanadium 7440-62-2 4.0 18 RBSL 18 RBSL NA
Zinc 7440-66-6 50 7,400 cﬁ\\’,\/vgtg; acno d”gjrrgg’;'ics’; 11,000 RBSL 120.0 AWQC
Cs-137 10 157 RBSL 157 RBSL NA
Co-60 10 3.03 RBSL 3.03 RBSL NA
K-40 10 1.93 RBSL 1.93 RBSL NA
Ra-226 1.0 0.000816 RBSL 0.000816 RBSL NA
Ra-228 1.0 0.0458 RBSL 0.0458 RBSL NA




Table E-3. Comparison of Screening Levels for Inorganics and Radionuclides with Target Reporting Limits Aqueous Matrices

(continued)

QAPP Target | Surface Water Groundwater Surface Water
Reporting RBSL RBSL ESL Values
Analyte CAS No. Limit (ug/L) | (ug/L or pCi/L) Surface Water Basis (ug/L or pCi/L) | Groundwater Basis | (mg/L or pCi/L) Source

Th-228 1.0 0.159 RBSL 0.159 RBSL NA
Th-232 1.0 0.471 RBSL 0.471 RBSL NA
U-234 1.0 0.674 RBSL 0.674 RBSL NA
U-235 1.0 0.663 RBSL 0.663 RBSL NA
U-238 1.0 0.547 RBSL 0.547 RBSL NA

Notes:

AWQC = Ambient Water Quality Criterion

CAS = Chemical Abstract Service

ESL = ecological screening level

mg/L milligrams per liter

MCL maximum contaminant level

NA = not available or applicable

ORNL = Oak Ridge National Laboratory
pCi/L = picocuries per liter

RBSL  =risk-based screening level

TWQC = Tennessee Water Quality Criterion
po/L = microgram per liter




Table E-4. (QAPP Table D-2) Analytes, Methods, and Target Reporting Limits Solid Matrices

Sample Type(s) Test Parameter / Physical Parameter Test Method Reporting Limit
Bulk Density ASTM D2937 0.1 pcf
Effective Porosity ASTM D4404-86 0.01%
Total Porosity ASTM D6836 0.01%
Moisture Content ASTM D2216 0.001%
Cell Ash Vertical Hydraulic Conductivity ASTM D5126-90 0.1 cm/sec
Soil pH ASTM D4972-01 0.1 pH units
Soil
. . . EPA-600/M4-82-020 or o
Bedrock Polarized Light Microscopy equivalent Lab SOP 4%

Column Leaching ASTM D4793 QAPP Table C-2
Free Iron Oxide Chao and Zhou (1983) 1%
Cation Exchange Capacity ASA 1996 Methods
Exchangable Cations 14,15,16, or equivalent 1.0 meqg/100 grams
Calicte Equivalent Soluble Salts Lab SOP

Notes:

ASTM = American Society for Testing Materials

pcf = per cubic foot

cm/sec = centimeters per second

meq = milliequivalent




Table E-5. (QAPP Table D-2) Analytes and Target Reporting Limits Solid Matrices

QAPP Sediment Target Sediment
Reporting Limit CRQL! Sediment Region 4 ESVs

Sample Type(s) Test Parameter Method CASRN (na/kg) (na/kg) RBSL? (ng/kg) Sediment Notes
Pesticides - SW-846 8081A
aldrin 309-00-2 ND 1.7 29 2 Region 111
alpha-BHC 319-84-6 ND 1.7 77 6 Region 111
alpha-chlordane 5103-71-9 ND 1.7 1,600 0.5 chlordane as basis
beta-BHC 319-85-7 ND 1.7 270 5 Region 111
delta-BHC 319-86-8 ND 1.7 NA 6,400 Region 111
4,4'-DDD 72-54-8 ND 3.3 2,000 1.22
4,4'-DDE 72-55-9 ND 3.3 1,400 2.07
4,4'-DDT 50-29-3 ND 3.3 1,700 1.19
dieldrin 60-57-1 ND 3.3 30 0.02
endosulfan | 115-29-7 ND 1.7 370,000 2.9 Region 111
endosulfan 11 33213-65-9 ND 3.3 370,000 14 Region 1l
endosulfan sulfate 1031-07-8 ND 3.3 370,000 5.4 Region 11
endrin 72-20-8 ND 3.3 18,000 0.02
endrin aldehyde 7421-93-4 ND 3.3 18,000 0.02 endrin as basis

Released Ash endrin ketone : 53494-70-5 ND 33 18,000 0.02 endrin as basis
gamma-BHC (lindane) 58-89-9 ND 1.7 520 0.32
Sediment gamma-chlordane 5103-74-2 ND 17 1,600 05 chlordane as basis

heptachlor 76-44-8 ND 1.7 110 68 Region 1l
heptachlor epoxide 1024-57-3 ND 1.7 53 2.47 Region 111
methoxychlor 72-43-5 ND 17.0 310,000 18.7 Region 1l
toxaphene 8001-35-2 ND 170.0 440 0.1 Region 11l
Polychlorinated Biphenyls - SW-846 8082
aroclor-1016 12674-11-2 ND 33.0 3,900 NA
aroclor-1221 11104-28-2 ND 33.0 140 NA
aroclor-1232 11141-16-5 ND 33.0 140 NA
aroclor-1242 53469-21-9 ND 33.0 220 NA
aroclor-1248 12672-29-6 ND 33.0 220 NA
aroclor-1254 11097-69-1 ND 33.0 220 NA
aroclor-1260 11096-82-5 ND 33.0 220 NA
aroclor-1262 37324-23-5 ND 33.0 220 NA
aroclor-1268 11100-14-4 ND 33.0 220 NA
PCBs (total) ND 220 21.6




Table E-5. (QAPP Table D-2) Analytes and Target Reporting Limits Solid Matrices

(continued)

QAPP Sediment Target Sediment
Reporting Limit CRQL! Sediment Region 4 ESVs
Sample Type(s) Test Parameter Method CASRN (na/kg) (na/kg) RBSL? (na/kg) Sediment Notes

Polynuclear Aromatic Hydrocarbons - SW-846 8270 SIM
acenaphthene 83-32-9 67 3.3 3,400,000 6.71
acenaphthylene 208-96-8 67 3.3 NA 5.87
anthracene 120-12-7 67 3.3 17,000,000 46.9
benzo(a)anthracene 56-55-3 67 3.3 150 74.8
benzo(a)pyrene 50-32-8 67 3.3 15 88.8
benzo(b)fluoranthene 205-99-2 67 3.3 150 27.2 Region 111
benzo(e)pyrene 192-97-2 67 3.3 NA

Released Ash benzo(g,h,i)perylene 191-24-2 67 3.3 NA 170 Reg!on 11l
benzo(k)fluoranthene 207-08-9 67 3.3 1,500 240 Region 111

Sediment chrysene 218-01-9 67 3.3 15,000 108

dibenzo(a,h)anthracene 53-70-3 67 3.3 15 6.22
fluoranthene 206-44-0 67 3.3 2,300,000 113
fluorene 86-73-7 67 33 2,300,000 21.2
indeno(1,2,3-cd)pyrene 193-39-5 67 3.3 150 17 Region 111
2-methylnaphthalene 91-57-6 67 3.3 310,000 34.6 naphthalene as basis
naphthalene 91-20-3 67 3.3 3,600 34.6
phenanthrene 85-01-8 67 3.3 NA 86.7
pyrene 129-00-0 67 33 1,700,000 153




Table E-5. (QAPP Table D-2) Analytes and Target Reporting Limits Solid Matrices

(continued)
QAPP Reporting
Limit Soil RL® Soil MDL?® Soil CRQL!
Sample Type(s) Test Parameter CASRN (ng/kg) (pg/L) (na/kg) (ng/kg)

Alkylated Polynuclear Aromatic Hydrocarbons- SW-846 8270 SIM
C1-Chrysenes NA ND 10 5.0 3.3
C1-Fluoranthenes/Pyrenes NA ND 10 5.0 3.3
C1-Fluorenes NA ND 10 5.0 3.3
C1-Naphthalenes NA ND 10 5.0 3.3
C1-Phenanthrenes/Anthracenes NA ND 10 5.0 3.3
C2-Chrysenes NA ND 10 5.0 3.3
Released Ash C2-Fluorenes NA ND 10 5.0 3.3
' C2-Naphthalenes NA ND 10 5.0 3.3
Sediment C2-Phenanthrenes/Anthracenes NA ND 10 5.0 33
C3-Chrysenes NA ND 10 5.0 3.3
C3-Fluorenes NA ND 10 5.0 3.3
C3-Naphthalenes NA ND 10 5.0 3.3
C3-Phenanthrenes/Anthracenes NA ND 10 5.0 3.3
C4-Chrysenes NA ND 10 5.0 3.3
C4-Naphthalenes NA ND 10 5.0 3.3
C4-Phenanthrenes/Anthracenes NA ND 10 5.0 3.3

Notes:

1 CRQLs are from EPA's Contract Laboratory Program and are provided for reference until an analytical laboratory is selected. Project specific quantitation limits will be selected consistent with or as
close as possible to the applicable screening levels.

2 EPA 2009 Mid-Atlantic Risk Assessment website http://www.epa.gov/reg3hscd/risk/human/rb-concentration_Table/Generic_Tables/index.htm
% Lab reporting limits and method detection limits from Pace Analytical Laboratories.

CASRN = Chemical Abstract Registry Number
CRQL = Contract Required Quantitation Limit

ESV = ecological screening value
MDL = method detection limit
ND = not determined
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Table E-6. Comparison of Screening Levels for Inorganics and Radionuclides with Target
Reporting Limits Solid Matrices

QAPP Target Sediment
Reporting Limit Sediment RBSL ESLs
Analyte CAS No. (ma/kg) (mg/kg or pCi/g) (mga/kg) Source
Aluminum 7429-90-5 40 7,700 NA
Antimony 7440-36-0 6.0 31 12 R4
Arsenic 7440-38-2 2.0 0.39 7.24 R4
Barium 7440-39-3 1.0 1,500 NA
Beryllium 7440-41-7 1.0 16 NA
Boron 7440-42-8 20 1,600 NA
Cadmium 7440-43-9 0.5 7 1 R4
Chromium 7440-47-3 15 280 52.3 R4
Cobalt 7440-48-4 5.0 2.3 NA
Copper 7440-50-8 25 310 18.7 R4
Iron 7439-89-6 20 5,500 NA
Lead 7439-92-1 15 400 30.2 R4
Manganese 7439-96-5 15 180 NA
Mercury 7439-97-6 .02 4.3 0.13 R4
Molybdenum 7439-98-7 4.0 39 NA
Nickel 7440-02-0 4.0 150 15.9 R4
Selenium 7782-49-2 15 39 NA
Silver 7440-22-4 3.0 39 2 R4
Strontium 7440-24-6 NA 47,000 NA
Thallium 7440-28-0 35 0.51 NA
Vanadium 7440-62-2 25 39 NA
Zinc 7440-66-6 6.0 2,300 124 R4
Cs-137 1.0 3.88 NA
Co-60 1.0 0.0361 NA
K-40 1.0 0.108 NA
Ra-226 1.0 0.0124 NA
Ra-228 1.0 0.0677 NA
Th-228 1.0 0.154 NA
Th-232 1.0 3.1 NA
U-234 1.0 4.01 NA
U-235 1.0 0.195 NA
U-238 1.0 0.742 NA
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Table E-7. (QAPP Table D-3) Summary of Precision and Accuracy Objectives for Quality Control Samples, Groundwater Modeling

Input Parameters

Calicte Equivalent Soluble Salts

equivalent Lab SOP

Laboratory
LCS MS/MSD LCS/LCSD MS/MSD Duplicate
Accuracy Accuracy Precision Precision Precision Field Duplicate
Compound Test Method (% Recovery) | (% Recovery) (RPD) (% Recovery) (RPD) Precision’
. RPD <10%
Bulk Density ASTM D2937 NA NA NA NA NA difference < the RL
. . RPD <10%
Effective Porosity ASTM D4404-86 NA NA NA NA NA difference < the RL
. RPD <10%
Total Porosity ASTM D6836 NA NA NA NA NA difference < the RL
. RPD <10%
Moisture Content ASTM D2216 NA NA NA NA NA difference < the RL
Vertical Hydraulic Conductivity | ASTM D5126-90 NA NA NA NA NA None (No Field
Duplicates)
. RPD <20%
Soil pH ASTM D4972-01 NA NA NA NA NA difference < the RL
o . EPA-600/M4-82-020 +H—4% +H—4%
Polarized Light Microscopy or equivalent Lab SOP NA NA NA NA /- 10% RPD <35%
Column Leaching ASTM D4793 NA NA NA NA 20 None (No Field
Duplicates)
. RPD <20%
Free Iron Oxide Chao and Zhou (1983) NA NA NA NA 20 difference < the RL
Cation Exchange_Capamty ASA 1996, Methods RPD <20%
Exchangable Cations 14,15,16, or NA NA NA NA 20

difference < the RL

Notes:

! When both field duplicate results are > 5 times the RL, the RPD must be < 35%. When at least one result is <5 times the RL, the difference must be <2 times the RL.
LCS = laboratory control sample

LCSD = laboratory control sample duplicate

RL = reporting limit

RPD = relative percent difference
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Table E-8. (QAPP Table D-3) Summary of Precision and Accuracy Objectives for Quality Control Samples Solid Matrices

Surrogate LCS Laboratory
Compound Accuracy MS/MSD LCS/LCSD MS/MSD Duplicate
Recoveries/Chemical (% Accuracy Precision Precision Precision Field Duplicate
Compound CASRN Yield (%) Recovery) (% Recovery) (RPD) (% Recovery) (RPD) Precision*
L RPD <35%
Metal
etals Speciation NA NA 80 - 120 75-125 35 35 35 difference < 2 times
(As, Se, Hg, Cr) the RL
Polarized Light
Microscopy (fixed NA NA NA NA NA NA +/- 10% RPD <35%
laboratory)
. RPD <35%
80---120 #5125 . .
polynuclear Aromatic. | g3.37.9 50 - 130 35 35 35 difference < 2 times
ydrocarbons 50 - 130 50 - 130
the RL
Alkylated Polynuclear 80120 75125 RPD <35%
Aromatic 208-96-8 50 - 130 50 - 130 50 - 130 35 35 35 difference < 2 times
Hydrocarbons ) ) the RL
RPD <35%
80---120 75125 . .
Pesticides 309-00-2 50 - 130 35 35 35 difference < 2 times
50 - 130 50 - 130 the RL
. RPD <35%
80---120 75125 . .
Polychlorinated 11104-28-2 50 - 130 35 35 35 difference < 2 times
Biphenyls 50 - 130 50 - 130
the RL
Note:

“When both field duplicate results are > 5 times the RL, the RPD must be < 35%. When at least one result is < 5 times the RL, the difference must be <2 times the RL.
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Table E-9. Comparison of Screening Levels for Inorganics and Radionuclides with Target
Reporting Limits, Biological (Fish Fillet) Matrices

QAPP Target Reporting Fish RBSL!
Analyte CAS No. Limit (mg/kg) (mg/kg or pCi/g)

Aluminum 7429-90-5 25 135
Antimony 7440-36-0 0.1 0.0541
Arsenic 7440-38-2 0.1 0.0021
Barium 7440-39-3 0.1 27
Beryllium 7440-41-7 0.1 0.27
Boron 7440-42-8 0.5 27
Cadmium 7440-43-9 0.1 0.135
Chromium 7440-47-3 0.1 203
Cobalt 7440-48-4 .01 0.0406
Copper 7440-50-8 0.5 541
Iron 7439-89-6 25 94.6
Lead 7439-92-1 .01 NA
Manganese 7439-96-5 0.5 18.9
Mercury 7439-97-6 0.02 0.0135
Molybdenum 7439-98-7 1.0 0.676
Nickel 7440-02-0 0.1 2.7
Selenium 7782-49-2 0.2 0.676
Silver 7440-22-4 0.05 0.676
Strontium 7440-26-4 NA NA
Thallium 7440-28-0 0.1 0.00876
Vanadium 7440-62-2 0.2 0.681
Zinc 7440-66-6 2.0 40.6
Cs-137 ND 0.0472
Co-60 ND 0.0791
K-40 ND 0.0514
Ra-226 ND 0.00342
Ra-228 ND 0.00123
Th-228 ND 0.00418
Th-232 ND 0.0133
U-234 ND 0.0185
U-235 ND 0.0181
U-238 ND 0.0146

Note:

* ORNL 2010. http://rais.ornl.gov/cgi_bin/prg/prg_search?select=chem
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Table E-10. (QAPP Table G-3) Summary of Precision and Accuracy Objectives for Quality Control Samples, Biological Samples

Surrogate Laboratory
Compound LCS MS/MSD LCS/LCSD MS/MSD Duplicate
Recoveries/Chemical Accuracy Accuracy Precision Precision Precision Field Duplicate
Compound CASRN Yield (%) (% Recovery) | (% Recovery) (RPD) (% Recovery) (RPD) Precision
Metals Speciation RPD <35
(As, Se, Hg, C) NA NA 80 - 120 75-125 35 35 35 difference < the RL
Radiological RPD<35 | RPD<35
Parameters NA 30-110 80 -120 70 - 130 NA NA RER < 3 RER <3
Polynuclear Aromatic 80120 75125 RPD <35%
Hydrocarbons 83-32-9 50-130 50 - 130 50 - 130 3% % 3% difference < the RL
Alkylated Polynuclear 80120 75125 RPD <35%
Aromatic Hydrocarbons 208-96-8 50- 130 50 - 130 50 - 130 3 3 3 difference < the RL
- e e RPD <35%
Pesticides 309-00-2 50 - 130 50 - 130 50 - 130 35 35 35 difference < the RL
Polychlorinated 80120 75125 RPD <35%
Biphenyls 11104-28-2 50-130 50 - 130 50 - 130 3% % 3% difference < the RL
Note:

“When both field duplicate results are > 5 times the RL, the RPD must be < 35%. When at least one result is < 5 times the RL, the difference must be <2 times the RL.
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