CITY OF MIDLAND, MICHIGAN

EXHIBIT B - DOCUMENTS

PACKET #3






| Sampling and'Analj?Sis Plan In o

Support of Bioavailability Study,
| Mldland Area Soils

Prepared for -

The Dow Chem1ca1 Company c

S June2008



Contents’

.Se:_:{:ihon I’ag;:
Abbreviations and ACCONYMS wemmussrr — : — S— vV -
4 Introductmn ceenensinrribes , . _ R et irsserarnpoirons U T §
11 Siudy Locatlcm ....................... S— cereiesebe e amesienapsebsen v 171
12 Samplmg and Analysxs Plan Orgamza’uon comsrpassssotersgrsasnsopsesssaranpesser 41
2. Sampling Des1gn ; , : : , 2-1
: . 21 Sampling Designl cicrerssssisssssesas S — eerrrerseannrmsans 21
22  Target Analytes........... - s 23 .
221 Bipavailability Parameters ..........emmessreerennecs s e eneaes 2-3
222 Additional Hazardous Substances .-erseree.ms P— SR
223 Furan and Dioxin Analysis . cereremses it “2-5
2.3 - Sample Collection Procedtures... us e cevraaas pesermenmeraemssene 25
: 231 Field Quality COMrOl. e cssmssemrmeesnsss s sessssstissssssssmnmsassssees 270,
232  Sample Containers and PreServation ommimssursmmessssssones e 276
233 Equipment Decontamination " 2-7
234 Containment and Disposal of hvesﬁgatlon-Denved Waste _...... 2-7
24  Sample Management Procedures teveioes 27
2431 Multiparcel Sample Stations within the City of Midland............ . 2-8
+ 242 Single Owner Properties and Properties Qutside the | '
R City of Midland .. 2-9 .
3. Data Evaluation Procedures ' : 3-1
' 3.1 - Bioavailability Parameter REBUIS evvnesrreererrrsereesrrssesees smaberesasann 3-1
3.2  Additional Hazardous Substances Results U TP RO
33.1 Statistical Distributions .. eheriegera s retbe SR bR AR et 3-3 -
332 - Spatial Distribution.....ccieeeicreeneni LT TR TS Sy *-. S
.- 333 . Sample Inferval Compansom PR PRIV HOPIC S SO SO - o, &
33 Furan and Dioxin Results..... . Ceassimteressms s sasanaaen 34
© 84 Effects of Access Constraints ... et . 3-4
'4.--, .-.Data Management and Vahdahrm ' A1
5. Schedulp : 51
6. -Ref.e::ences s w 6-1-
. Tables (Iocated at the end of 'each'section, fti;llovviitg t_exB'
21 Samphng Station Tnformation
2-2 . Soil Physical amid GeochermcalI’arameters of In’cerest
- 23 List of Additional Chemicals - L
. 24 - List of Puran and Dioxin C(mgeners_

o



CONTENTS

25 Required Analytical Method, Sample Containers, Preservaﬁon, and .
Holding Times :

Flgures (lucated at the end of each sechon, foﬂomng tables)

11 Midland Area Map

2-1  Investigation Transect Lines

2-2 - Proposed Soil Sampling Station Locatlons
2-3. Sample Management Program - :

e o s ] - LSl B -1 - VL I T VRN OO SV, S VR ROV S OO+ AL O S S



Abbrewatlons and Acronyms

BC
BSAP

. dioxin.

Dow
furan

HOC

. TIC
. USEPA,
-voc

black carbon content -
Midland Representative Soils Samp]mg and A.nalys:s Plan in Supp ort of -

. Bioavailability

polychlorinated d:bfenzo-pdmm.
The Dow Chemical Conmpany

* polychlorinated dibenzo-p-furans
“H/C/N .

hydrogen/ carbon /nitrogen

hydrophobic organic chemical
investigation-derived waste

Independent science adt;isory pa.n_el

hpop]:umty

Michigan Depar@ent of Enmonmemal Quahty
matrix spike

- matrix spike duplicate

micrometers

- polychlorinated bxphenyl

potcmtlal constituent of mterest
parts per trillion

‘quality control = -
. quelity assurance project plan

sampjjng and analysis plan

“soil orgaruc carbon content

soil orgamc cmat-ter

T semlvolaﬁle orgamc compound

-Foxic equlvalent used te report t'he toxlcziy-wezghted misses of :r:mxi:ures of
furans and dioxins, - ,

© tentatively identified comp Ol.‘ll'ld

U.s. Env:x:onmental I-’rotecnon Agc-mcy
volatile orgamc compound

e Btandal‘d OPEIaﬁIIg PI'OCEd‘IJl'e . L e _ - .. P .l. e - o _ RN :._., s - R~ Y



SECTION1

This samplmg and enalysis plan (SBAP) describes the samplmg approach ¢ and pmcedm‘es for
characterizing the distributions of physieal and chemical parameters in surface soil in the
vicinity of The Dow Cheniical Company (Dow). Plant (Dow Flant) in Madland Mlchlgan
The objectives of the sampling program are 65

« Characterize the distribution of physxcal and che:riida] pairameteré fhat are ré;'ﬁo:rt’ed fo

influence bioavailability to 1dentlfy the range of soils to be used for future bicavailability
 studies. _

» Develop additional information on the nature and extent of polychlorinated dibenzo-p-
dioxins {(dioxin) and polychlorinated dibenzo-p-furans (furan) in Midland area surface
soil.

+ Determine whether addmonal Dow-related hazardous substances are present n”
Midland area surface soil.

» Develop and Jmplement a process 80 cihen:ucal resulfs for samples obtained on "
residential properties i the City of Midland remain confidential until 31te-5pec1ﬁc
cleanup criteria are developed. .

The sampling approach presented in this SAP is based on modifications to the Midland
Representative Spils Sampling Analysis Plan in Support of Biosvailability Study (BSAF)
(CH2M HILL, 2006) resulting from comments received from the Michigan Department of

. Environmental Quality (MDEQ) and the United States Environmental Protection Agency

(USEPA). The approach described herein reflects collaboration between Dow, MDEQ), and
TUSEPA to reach a consensus approach that meets thie stated objectives. The sampling
approach was agreed t0 dunng a series of phone conversatlons and key meetmgs held on

- April20, and May , 2006

_1 1 Study Locat:on

. The area covered by this study is'a portion of the Clt'y of Mldland and the surromdmg

L community that may havé beeti impactéd by offsite releases of Hazardots substarices from

| . -and mdustual p:mpert;tes sm'roundmg the Dow Plant, as shown in Flgure 1.

1.2 Samplmg and Analysns Plan Orgamzatlon
.'11115 SAP is orgamzed as fo]lows '

objectives.

. the Dow Plant, as shown in Figure 1-1. The study area encompasses residential, comme:rczlal

. Sechon 1 presen’ts BTl :m.‘tIOd'llCtLOIl to the Mldland study area and 1dentlﬁes the PJ.'O_]ECf e



1.0 INTRDDUCTION

12

Section 2 presents the investigation approach and sampling design, describes the
sample collection methods, and presents the procedures to be used in assunng
conﬂdenb.ahty of samp]mg locaﬁons and sa:mple results

‘Section 3 describes the methods to be used in evaluaimg the data co]lected durmg ﬂ'us
investigation.

Section 4 summarizes ;che data-validation and management procedures.
Section 5 provides a schedule for the work described in this SAP,
Section 6 Lists references cited in this SAP. '
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SECTIONZ2 -+ wn .

T

The fnvestigation approach for the

b
)

i
e

¢ for the soil sampling program jg;bagg_:__i on the gppceptg_al;site
model forzelease, agrial transport, and deposition of potenpal hazardous.constifuents from.

the Dawy Plant a6 presented irvthe Midlad Area Spils Remediel Investigation Work Blah: -,
(CEI2V HILL, 20059), This.gpnaeptual mgdelconsiders poteritial réleases from o variety of

potential point aid nonpoint sourcés located on the Dow Plant such as emissions from-
waste incineratoss, power plants, production facilities, and fugitive dust. .~ ‘

i o

O s L P O LRy T L S E R, ;
The basic sampling deésign approach consists.of samples collected along radial transects
extending from the Dow Plant site into the sprrotmding commumity. This'design was -

PR I S T T 2 S ,.5"" IR - it PO

-developed primarily based npon the conceptual site model of aexial dispessionand,, . .

pmvidir_@g;a;dd%ﬁﬂn@imf@@aﬁ@ﬁiabEut?ﬂ’lt%%diéEﬁbﬂﬁ@n‘”éﬁ'hézﬁ@m%&s‘?hi@h@eﬁ'“-I.TE"'ﬂ?e- :
study area. In addition, the design will provide representative information onsol: - &,
characteristies in support of a future bioavailability study.as well a5 providing information
on the pogsible presence of hazardons substances ofher.than dioxing and furams. ...
The basic elements of the élésign are: - : P

é - Origin of Transects: Poténtial major poit and nompoiritsources (for xample; - °
* cinéathr sbmpiex powisr plaiits, brineelectiolysi; and thackiouty werd considlered'ty.

createcentralized origin for transéets within the Dow Plant. The ofiginiocation was,
T PR - Y Pt T .

 established by MDEQ. ™ L S
» Number of Transects: The number of transects was established by MDEQ considering
. coverage régnirements and'™MDEQ statistical samipling’ gmdance (MDEQ, 2002); "
. meteorological data, andland use patterns in the study: areatesulting:in atotalkof . -
' 23 radial trapsects: Transects are avrayed such. thatsoilsin the.dgmmant- downwind.. -
" diféctions at¥$ampled more densely than soils in the'ipwind; direction. Wind Tose data
from meteorological station No. 72639 was used to identify the prevailing wind _ -
~directions, with the goal of conceniirating sampling in ditéctions that-are downwind

. ¢ PR

and 6 transécts located upwind, as shown in Figure 2-1. - ‘

" 7B peréent of the time. Thiszesulted in 17 transects located in fhe dowrwind-direction -~ - -

o Lengthtof Transects; The transects extentt a minimurn of: 9,400 Feet outward from the

“origin wittraminiun distance of 3,000 feef beyond the Dow Plant boundairy into the
. surroimnding community. To assure sufficient lateral coverage into residential areas
" (needed to support the bioavailability study), every.other transect in the dominant wind

direction extends approﬁm'ca’rely 10,000 to 11,000 feet beéyo'nd-the Dow Flant boundary.

'+ Sample Station's along Transects: Soil saniples will be Collected within defined samiple

stations {sometimes referred to as sample “boxes”) atregularly spaced iritervals of .
. approximately 950 feet along each'transect, beginming just beyond the Dow Plant

el o



2.0 SAMPLING DESIGN

boundary and extending to the end of the fransect. The designated distance betiveen
sample stations was determined by MDEQ. - o

- «...Sample Stations: Sample stations consist-of anominal 300 by 300-foot box. The sizes-and -+ ===

dirnension of the boxes were modified in collaboration between Dow and MDEQ ensure
that the study objectives were met. (Adjustments are described in the following section.)

* Selection of Samples for Analysis: Where multiple properties are present in the City of
-Midland, samples will be collected from five different properties with one sample
selected for laboratory analysis. Selection of the sample for analysis will be subject to a
procechure that will ensure the anonymity of the sample selected. This procedure is
described in Section 24 of this plan. Where only a single property (or property owner) is-
present within a sample station, only one sample will be collected and submitted for
laboratory analysis. ' '

 Samples to Evaluate Variability: The representativeness of the single sample location
per box approach will be evaluated using collocated samples obtained at random
locations within 10 percent of the sample stations. '

"~ & Sample Dep’ch.: Two sample intér\}als may be collected at each sample location (a

sample location is defined as the specific physical Jocation where a soil sample is

collected): one representing the upper 1-inch of soil, and the other representing soil

between 1 and 6 inches below grade. The saimple infervals obtained at each sample

location will be determined by the type of analytical data to be gathered at that location,
_ as described in Section 2.3. _ ,

The sampling approach listed above was used to develop the final locations and dimerisions
of each of the sample stations. Adjustments to the sample stations were necessary to account

- for actual conditions in the study area, MIDEQ and Dow met on May 9; 2006, and réached

agreement on the locations and sizes of each of the sample stations based on the following
adjustments: E ‘ ' :

» Sample staﬁon;e were,édjusted to group together préperﬁes of similar land use.

e - Sample stations were adjusted to assure the inclusion of mlﬂﬁple‘ properties within the
sample station to help protect the anonymity of the property owners, Where possible, a
minimum of nine properties were grouped within a sample station. a :

= In éases where only one or two property parcels were present fn proximity to the sample
:. ... station, the station was adjusted to be fully on one of the properties. Preference was.- . ...
given to Dow or public property to help facilitate access for sampling. '
» Sample stations were eliminated in cases wherg,the locations were fully within -
developed industrial and or commercial property and ng viable soils were available for
- sampling. _ e L .

e Sample stations were eIii:nipated from the T‘iﬁébawassee River ﬂoqdflaiﬁ.' _
e Sample stations were eliminated from Midlend Cogeneration Venture cooling water

ponds because sediment samples are not representative of soil conditions in the
' community and any potential hazardous substances that might be present are subject fo -

T 22
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" 2.0 BAMPUING DESIGN

d;l.ﬁfe;rent fate and transport- ‘mechanisms than surface smls wluch are’ t‘he focus of fhls U
study. :

‘Afiet makingthese adjustments,a fotal 0 145 ssmpling stafions Were- EEAd Andiargls T T T

ghotwri i, Figure”z*?. A’hst of Ehe Parcfﬂs within ea,éh sarnple staﬁc»n is pmv;aed m
Table 2— :

s EL e d . Y oiae

2.2 T, argeMnalytes ST T

The target analytes forhis mvest;gatmn mclude bmava;labﬂlty pa:am.ete;rs, dJ.O)GnS and
furans, and additional hazaiflous subsiances (chemicals) that may be consideredas
potential.constituents-of interest (PCOIs) in futire remedial:investigation-activities. The
chemicals and parameters selected fér analysis are based oh the sample station’s position

relatlve to the Dov:r Plant and the station’s dominant land use, as ]JBt%d below
0 g i 4. epugssn e -_'f.u. In . L l\- PR PN ] 1 1 Mhiear »h '%

.- Bmavaﬂabmtyparaméte;r analysm“m]l'be conducted:on the!0- to 1~mch-fmterva1 ‘sgimples
taken at all stations stations except forthose thit consist of fuly developed industrid] or
commercial properties because the surface soils in thése areas are }ughly ds.s‘turbed or .

R no’c present A];[‘szmple stafions; wer.e agreed to by MDEQ and ’DQW en May 9 2006

.-.....m‘...-.r_. -, -.!.-,.- = b

. Adchﬁmnal cherpical analyses W:]l bé-conducted on the 0- to I—mc:n and Tt T

é-inch-interval samples for.the sample locatiors selected at sampling stations i close
proximity fo-theé Dew.Plant (the firsttwo samp]mg stahons along eac:h ’cransect elesest to

,,.-ﬂm})l@‘l:h .,...n...L_...-;.:.;.... e e e . DR ..._L.. o

-.- s »-n r-, cn-ﬂ 1--w 1 ages whg it "; ‘-"f‘-'-r’"” " *“"n‘

. :]'j,zom andfuian analysis 3 wilJ,bs conducted,en:.the D— to:L mch.,m’cerval samples selected

ﬂm‘cervalrsamples taken a’c

e e T At e

for. gnalysq}s :Eﬂamsa]l sam_p]mg s’ca,ﬁ@:ng . andaggnﬂme 1—- 0 bet

i wy timens

.samphng a’caﬁons n, cimse promuty«to he. ;Daw Flant.™

The target analy’ce groups for each sample stahon are listed by transéct letter a:nd sample
station nyumber on Table 2-1. The individual c0mp01mds and analyses assomated Wlth each

. target anialyte group axe descr[bed n the subsecnons below. o R

921  Bioavailability Parameters gt e o o syt e
Studies to date’have shown that the bmavaﬂﬁbﬂl’ty of*hydmphobm orgamc c:hetmcals such -

* as.dioxins am-l furans in goil m}ughly varigble, depending not. .only on, a chemmal’

"~ following primiary soil parainetérs have béen’ teported to influence the

hpop]:uhmt}’ (Ko, bt a]so moIecu]a;r stenc confomlahon and spil chaxactensi:lcs The :

- “bioacessibility /bicavailability of dloxm and fiwans (Qiu #nd Davis, 2004)
' - Soil- OJ:gamc Matter (SOM) SOM hasa strong aﬁmty fprmost orgamc ;:ompounds a:nd_

mayexist in ”rubbery” d # glagsy” phases SOM.retaxds sorption and desorphonby its-
stcomty and by the presence of internal nanopores which detajn molecules and may -
sterically inhibit their migration and thus Jindit theix bloavaﬂabnht'y (Pignatello, 2000).
The irtherent hetemgenmty of SOM results in a wide range.of sorphon capacity for _
hydrophobic organic chemicals (FJOCs) and nonlineat par’ahorung behavior in soils and
, sgdimen’ca.(Gmia.fsson et.aL 1.992) SnbdomamsnfﬁOMmclud&smlo:cganm ca:]:nn and
black carbor. ’ . . , .

23



2.0 SAMPLING DESIGN

» Soil Organic Carbon (SOC): SOC is a subdomain of SOM and is & measure of the
sorption capacity of a soil for HOCs. :

» U Specific Siurface Avest Surface urea has been veported tobe'a s1gmﬁcan1:factor affecting -~ =t oo

the bioavailability of dioxins and furans. A large surface area and high aromaticity
enables the formation of it interactions (Lyytikéinen et al., 2003). These factors favor
stronger binding to soil and sediment, thus decreasing desorption and bioavailability of
the chemical. In general, surface area is related to particle size (that is, smaller particle
size generally correlates to a larger specific surface area).

~ e Particle size: Particle size has been reported tobe a significant factor affecting the
bioavailability of dioxins and furans. As noted above, pasticle size is related to specific
surface area, with smaller sofl particle sizes favoring stronger binding to soil and thus
decreasirig desorption and bioavailability. :

s Hydrogen/Carbon/Nitrogen (E/C/N): The H/C ratio is a measure of the aromacity of a
" . soil. Increasing H/C levels favor stronger binding to soil and sediment, and thus
decreasing desorption and bicavailability of the chemical.

» Black Carbon (BC): BC, a subdomain of SOM, has much higher affinity to planar HOCs
than amorphous organic carbon, and has been found to be the predominant repository
of many HOCs. BC particles that have sizes ranging from a few microns to above

100 micrometers (um) are highly aromatic in structure and exhibit relatively low oxygen
10 organic carbon and H/C atomic ratios and low contents of oxygen-containing -
functional groups (Song et al., 2002). Comparable to diagenetically aged coal, shale, and
cenospheres, BC also has a high C/O ratio and is responsible for sirong HOC sorption
(and limited bioavailability) because of its high specific surface areas and, relatively
reduced chemical nature. It has been proposed that the BC and possibly other distinct
. subfractions of bulk organic carbon can :nﬂuence the bloavaﬂabﬂlty of I—IOCs (Bucheli

- and Gustafsscm, 2001).

. The parameters ’chat will be analyzed as part of this study and the concentrations and leve]s .
. of the paramters that affect b;oavaﬂabﬂlty are listed i in 'I‘able 22.

'i

2. 2 2 Additlonal Hazardous Substances

A target analyte list has been developed by MDEQ for soil smapling at the Dow Midland
Plant in September 2005. This list of chemicals, prowded as Table 2-3, includes a vatiety of
__volatile organic compounds (VOCs), semi-volatile organic compounds (SV OCs), metals,
_ pestlcades and polychlorinated blphenyls (PCBs)

The list of targe’c analytes for possible consideration as PCOls may be amended based onthe
resuilts of upcoming MPDEQ sampling on‘the Dow Plant plarmed for the week of June 5, '
' 2006. These samples will be analyzed for the same chemicals as lsted in Table 2-3 and for
additional compounds known as tentatively identified compounds (TICs). '

2.22.1 Process to Add TICs to Target Analyte List -

TICs will be identified by the analyhcal laboratory by atterapting fo match mnass spectral
sigriatures for the unidentified compounds in each sample to published mass spectral
_ s1gnatures of chen:uca]s in the Natlonal Institute of Standards and Technology, USEPA,

24



: fo]lawmg'reslaonses m—the Clowesi; dﬂui:mn of @ sampler I e it s

' 20 SAMPLING DESIBN -

, Natlonal hshtu’ce of Health or WJley mass specrrpl Yhraries. TICs 1dent:hed by the -

laboratory will only be cansidered for indhusion on the. ta::get analyte List if they have the

o A PRk Ere gfsater‘than B0 peréﬁn’t‘df*me ¥logest elﬁﬁfi‘g mte;mal sf"andard"baseﬂ oA
retentlonhme R . I o

» Peal'aren ciopmits in a hbom’cm;y blank present at'20 Percent of less tha.n obse:ved In the
sample iy :

TICs producing.a ma;tr;h,gf 85 percent or gréster and hat ate detec!ted in at least 5 pergent of
the samples will b8 added the Tistof target abialytes for this mvestigation. To, include these
compounds in, fh;sﬂnvesﬁgatxon, the compotmds will nead to be ldentlﬁedno latef than 4 to
6 weeks prior to the initiation of field work 50 that the laboratory has sufficient timefo
develop standards and es’cab]lsh method detectton limits for compounds identified whe:;-e '

these donot. E}(]Bt ‘---': et o : . : T

-2.2:8::+ Dioxin and:Furan; Analys:s

ATl of th samples ,co]lected du:m}g the mvestu.gahon iwi']l be analyszpd for the 17 dloxm and
furan congeners:listedin Tablg'24: ™ : _ RN
2.3 Sample Collection Procedures LT

The fo]lowm' "'.am‘;Ele co]lechon ocedures wﬂlbe used at eac:h demgna’ced sample locahon,

ty i .f.:--i'n-:-’-"—-- LA rf\‘;: e b - 8 ST R R S A

. ‘Idem:lff aPpmpmate arsa far samplecs]lechonﬂmmg the ~fo]1c>wmg gmde]mes _
- Resﬁanﬁall?mpsrty Bamples mﬂ'beprei%ienhaﬂy collec’ced:ﬁ:mm a wsua]ly :

smdisturbed location:in the.central area in the front yard. The front of the huause is -

preferable as:t will likély be subjectto’less disturbanices and:be more. easily _.
accessible to'the sampling team. Samples locations that will be avoided to the extent
prac:tlcal include: -gardens, Iecenﬂy 1andscaped aréas,. xecenﬂy_dlstmbed areas (based
ot visial inspection), a:gti[ areas_mth ewdence of'dJ.-;posai aahwhes o
- Conune;rcual and Industrial Property: Samples will be preferen’aally co]lectedsfrem
-undeveloped or vegetated areas, such. as wood lots and grassy-areas. Sample
locationsithat will be avoided to'the extent Prachcal include uripaved parking: lots,
. inctustrials process areas, :recenﬂy landscapeél areas, and areas w1ﬂ1 emdence of

disposal actmhes

Puplie Prg pe_rl:y_lhe&,e B:cp_ems_s,nmlude Pﬁﬁks schools and. hlghwsymedzans._

Samples will be preferentially collected from tmdeveloped.or. vegetated areas,. such
as wood lots and grassy areas. Sample Jocations that will be avoided to the extent
practical inchude unpaved parking lots, J:ecently landscaped areas, and areas wfch

' ev1dence of dJ@osal activities. |

> Surface matenals sod, and / or vegetatlon willbe removed f,rom the selected samp]mg
Iocation as descrﬂzed in Field Siandazzd Operahng I’rocedure (SOP) 21 (CHZM HILL,
2005b) :

. 25,



2.0 SAMPLING DESIGN

¢ Two sample intervals may be collected at each location: oné_ representing the upper
1-inch of soil, and the other represénting soil between 1 and 6 inches below grade (see

._-Section.2.2). In accordance with the Midland soil sampling program conductedin 1996 .

(Dow, 2000), each sample will be made up of aliquots taken from the required sample

- depth intervals at 15 equally spaced subsample locations along the circunference of a 6-
foot-diameter circle that has been deployed within the identified sample area. Hand
tools such as stainless steel spoons, trowels, or other easily cleaned or disposable
material will be used to collect the subsamples.

» The 15 aliquots will be mixed in a bowl and be transferred to sample containers to
permit analysis for all analytical suites, except VOCs. The sample containers for VOC
analysis will be filled without mixing by placing soil from one centrally located
subsample location directly into the VOC sample container.

¢ Cleaned or disposable hand tools, bowls, and spoons will be used to mix and transfer
" the soil sample to appropriate sample containers.

+ Excess soil not used to £ill sample jars will be returned to the sample locations. Potting
~ -soil will be placed in the sanple holes to bring the surface back to grade. Sod will be
replaced and grass seed will be planted_ as necessary to restore vegetation.

"2,3.1 - Field Quality Control

Field quality control (QC) sample will be collected or prepared to assist in assessing data -
use. These QC samples will include field duplicates, laboratory QC sampies {for matrix
spikes [MS] and matrix spike duplicates [MSD]), temperature blanks, and trip blanks {(for
samples requiring VOC analysis). Field QC samples will be collected in accordance with
Section 2.5 of the Quality Assurance Project Plan (QAPP) (CH2M HILL, 2005¢).

Field duplicate samples will be co]leci:ed at a minimum frequency of 1 per 10 samples and
extra sample volumes for MS/MSD will be collected at a minimum frequency of 1 per

20 samples, If MDEQ desires split samples for chernical analysis, the locations (that is,
sample station numbers) and sample intervals for such samples must be identified in
advance so tha’c adequate volumes of soil can be collected at each locahon selected for
samphng : . -

The field duplicates, MS/ MSDS, and MDEQ split samples reqmred at City of M1&Jand

. residential sampling stations will be subject to the same sample ménagement and

.. anonynity procedures described for the target samples collected at these stations (see -

_ Section 2.4.1), Therefore, full sets of sample types (including the target sample, MDEQ split,
field duplicate, ox MS/ MSD) must be collected at each. of the selected sample locations

within multiparcel sample stations, alﬂlough only one of these sample sets will be

sub:mtted for laboratory ana1y51s

2.3.2 Sample Containers and Preservation

Analyt:lcal methods, sample bottle requirements, preservatives, and hold times associated
with bioavailability parameter, c'ho:u.n and furan,. and additional chexmcal analyses are
provided in Table 2-5. ,

56



2.0 BAMPLING DESIGN

233 Equ:pment Decontammatton ; B
_ The field teamwill decontaminate reusable sampling eqmpment prior to commencement:of
sampling, Jnetween.sample.laaahons mﬂupen.complehen of the field.activity. Separate -
'sampleprenessmg'eanpmerrt {that'is, bowls, spoons, and trowels) will be dedlicated 1o o
location per day, and aterigls-that come into direct:contact-with sarnple materizis:will be
decontanunated or drspesed of. Dzspasable equapment will be nsed whenever poss:lble to
. avold potenhal cross—centammqhen and reduce ge.nerahon gf decon’carrunahon ﬂu;ds

The éld samphng teamwﬂl decentammate samplmg equrpment at ’rhe e:ncl of eav;h
sampling day at the field warehouse (this eqmpment will have been only used at ane
samphng Iocahon), as_fellews. I R

J

. Transfer equpmen’c*to the decontarrunaﬁon Statzon (plastm-covered area ‘with i'-u]l -
:_ contammentofa]lﬂmds) e e :

> Wash: all eqmpment" sirfaces that contaeted the poteninailly con’cammated so:l Wlﬂ'l
detergent solution (Alconox or other laboratory-grade d_etergen-t), nging a brush as |
needed to remove parhc:ulate matter and syrface films, . R

» Rulsepmﬂlpo‘tablewater‘ L : e _'"":f

RN
k1

- Mamtam decon’cammated eqmpmentm a posrhon and locaﬂo:n where 11: wﬂl;nat come
. mto con’cact wﬂh contanunan'ts ST g ; : . :

. Transfer deconta:runamn Flesidls fo & sea]able contamer sucih as 'h:Lbs, for later danposal

234 .. Containmentand Dlsposal nf Inves‘hgaﬁon-Derwed Waste e -

The: preqedures“foﬂ’p‘ne COtATEnY 4R dlqusal of mvesﬁgafmn-danv"a waste (IDW.)”%at
. will be generated during the field samphng activities Wi]l depend onthe 'type aru:l souree of .
waste. Types of]DW are asfo]lows e e e e . : ) .

" Bxceds soil - CT e e "'.".{:
.- Deconfanunahonﬂmds : R
DJsposable egmpmmt(for example X Paper towels gloves coxe ]Jners)

el ..‘..'..: P T T R A

. Excess soil wirbe refumed tg'the locatonw‘here it was obtained. Decontammahon ﬂurds if
’ generated “will be drsc’harged at the field warehouse. Disposable equipment will be Plaeed
in garbage bags and be dJsPosed as sohd Waste

'y

2.4 Sample Management Procedures

The sample management Procedures ;for eachsample station vary, base;LuPOIL the . ..
conﬁguratlpn, number ofpmperhes within the station, antd Jocation of. the Station.” '
Multlparcel sample stations within the City of Midland will be sub]ected tod procedure
designed to protect the anonymity of the property. owner from which the samples are
actually analyzed. Procedures for the various circumstarices are describedm the fo]long
sectioris. :

N L -

B R
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- 2.0 5AMPLING DESIGN

2.4.1 Multiparce! Sample Stations within the City of Midiand
The sample management procedures for multiparcel sample stations in the City of Midland

before site-specific cleanup criteria ave approved by MDEQ. The anonymity of the
individual property owners will be protected by collecting samples from muttiple
properties within a sample station, randomly gelecting the sarmple for analysis by a third
party and assigning a new sample identification number to the sample such that Dow, Dow-
contractors, and MDEQ cannot determine the location from which the sanaple was collected.
These procedures are illustrated in Figure 2-3 and described in more detail below:

o+ As described in Section 2.1, the sample stations were adjusted to include approximately
nine or more individual properties where practical. This facilitates preservation of
landowner anonymity by having a greater number of parcels from which to select a
sample. All property owners within the sample station will be contacted for permission
to sample their property. To help preserve anonymity, at least three property ownexs
_ within each sample station will need to allow access for sampling fo proceed,

 Samples will be collected at three to five of the properties allowing access. The
procedures described in Section 2.3 will be used to collect the samples. The Dow
sampling contractor will Iabel each sample with a sample identification number and
record information about its sample station, parcel nunber, land use, and other field
cbservations on the field sampling record. If muliiple sample intervals, QC samples, or
collocate samples are collected at a station, the relevant information will also be
indicated in the sample identification number.

¢ The labeled samples and sample information records will be transferred toa trusted
third party under chain-of-custody procedures. The third party is anticipated o be a law
firm mutually acceptable to MDEQ and Dow. _

« * The third party will take the samples to a secure location not accessible to Dow, Dow’s
contractors, or MDEQ and will relabel (or “blind”) the samples in a randomized fashion
g0 that the sampled patrcel is not apparent from the sample identification number.’ '
Relevant information concerning sample depths, QC sample type, and/or collocate
information will be maintained. The original and blinded sample identification mumbers
will only be known by the third party, who will be tesponsible for maintaining the = -
sample records in & secure location. . o _ :

- w -The third party will then randomly select one sample from each sample stationtobe .. .. ... ...

submitted for laboratory analysis and return the relabeled sample to Dow’s contractor
under chain-of-custody procedures for shipment to the laboratory. Information. that will

- be provided to Dow’s contractor will include a list of the new sample identification -
nmmbers, the samples to be submitted for laboratory analysis, and the sample station for |
each new sample identification number. The sample station information is necessary so

%K-' that the results obtained from the laboratory can be associated with a sample station, but

mot a specific property. .
 Remaining relabeled samples will be placed in 'storage for potential future use. ,
Circumstances inder which these samples may be analyzed include the original sample
. selected for analysis is damaged or destroyed, concentrations within the sample station
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20 SAMPLING DESIGN

- the City of Midland:- :

pose an unaccepfable exposure;or additional iniformiation isTieeded following dpproval-
of site—spc?;iﬁ;_:'qiteria." . - - LEEY ST ‘

e Pmpertvowmxsmyxequestacmpymfthf:analyﬂcalrﬁsul’fsnffheﬁ pIopety wSmPled e nie

I;F-ré'queétedi-ﬂmeresﬂtswﬁigéﬁiéﬁaéd-fbfiaféﬁeﬁlfaméi’s-Mﬂnjn:fﬁe,-samgle,‘staﬁpn_ -
The resuilts will only be identified by the sample station. The specific property analyzed -
from within the sapaple station will not be revealed. Neither MDEQ nor Dow will be
informed of the identities of parties requesting this information.

" Upon receipt of the analytical results, the Dow contractor will review the data and identify .

any samples in which dioxin and furan toxic equivalent (TEQ) concentrations exceed 1,000
parts per txillion (ppt), In cases where TEC) values exceed 1,000 ppt, Dow will notify MDEQ
and the third party so that the appropriate landowner can be identified and be notified of
the property’s eligibility for interim action.

- Por samples analyzed for additional hazardons substances, MDEQ will review

concentrations of detected hazardous substances to determine whether or not any

- compounds are present at concentrations that pose an unacceptable exposure. If

unacceptable exposures are identified, MDEQ will notify Dow o discuss and agree upon
the appropriate next steps.. ’

242 Single Owner Properties and Properties Outside the City of Midland
_ The sample management procedures illustrated in Figuze 2-3 and described below will be

followed for single-owner properties in the City of Midland and for properties outside of

» The property owner(s) within fhe station will be contacted for permission fp sample

their property.

e TFor single-owner sample stations samples will be collected at a single location based on
the sample location criteria described in Section 2.4. The Dow sampling contractor will
label the samples with sample identification numbers based on the location and parcel

. pumber for the sample Jocation (for example, Transect S, Box 3, Parcel 00118). i multiple
sample intervals, QC type, or collocate sarriples are collected at a station, the relevant - -
- information will alsa be indicated in the sample identification number. :

« For éamiale stations outside of the City of MJdland with muliiple property owners, one

randomly selected propesty within the sample station will be selected for sampling.

- Samiples will be collected based on the sample location criteria described in Section 24. .

o The samples will'be sl‘ﬁpfed under chain-of-custody procedures 1o the laboratory for
analysis and the yesults retumed, to. Dow’s sampling confractor. Semple results will be
provided to the properiy owner upon request. ' ' e

As with the residentialpropérty stations in the City of deland,:the Dow contractor will.

review the analytical results to idéntify any locations in which TEQ concentrations exceed

. 1,000 ppt. If exceedances are identified, Dow w:'l'l poﬁfy the landowner. and MDEQ of the E

property’s eligibility for interim action. -

2.9



2.0 SAMPLING DESIGH

For samples analyzed for additional hazardous substances, MDEQ will review
concentrations of detected hazardous substances to determine whether or not any
.. compounds are present at concentrations that pose an tmacceptable exposure. If

...1macceptable exposures are identified, MDEQ wi]l.noﬁz[y.Dowt_e.djseuss-and--agree.upon...‘..; o e,

the appropriate next steps.
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1 sampling |-

Table 2-1

- Sampling Station Information

Statlon -

Sampling and Analysis Plan in Suppor of

-----

Bloavaltablllty Study 7

- -

Number of Owners |

T e

5 trrgiem 4

Analyses.to.be
Conducted” ™ -~ .

-. Pargs] Numbers

AT -

14

"Add. Chem. gnd D&F

14-21-20-210.

A0

2

Add. Chem., D&F, and Blo

14-24-20-186"

14-21-20-305

,....‘.._
i

A0E -

D&F and Blo

14-21-18-2388

14-21-10-880°

14-21-10-408

4-21-10-404 ,

14-21-10-408"

14-21-10-345

14-21-10-402

1424-10-400 . ._

[EFNE
S

A04 B -;_',‘..,, .,: f.‘.‘:jﬂ

1‘0..

-D&F and Bie

‘|14-16-40-680" °

14-16-40-610

14-16-40-578

14-16-40-608 ,

14-16-40-506 -

14-16-40-604 -

14-16-40-582

14-16-40-488.

14:16-40-576 '

14-16-40-606

- -DaFand:Bio”

L Jid16-80-948, ..
Ma=iggo=162”

14-16-30-152

1141630158

.J14-16-30-150 .

14-16-30-154 ¥

14-16-30-158

14-16-30-180

Lt

D&F and Bio

14-16-30-024

34:16-30-032

44-16-60-352 -

14-16-30-030

14-16-30-022 °

14-16-30-028

-14-16-60-350

|14-15-30-026

14~16-30-084

A7

k|

Y

D&F and Bio

14-16-70-138

" |1416-70-144

14-16-70-130 .

14-16-70-134 !

‘14-16-70-124

14-16-70-136

14-18-70-142 .

14-18-70-126

14-18-70-132 -

141670948

14-16-70-140

Page 1of 15
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Table 2-1

Sampling Station Information oo

“Saropiing |

-Sampling and Analysls Pian In Support of Bloavallability Study

Number of Parcels

Number of Owr'xers.

K A.n_.al‘y.se.s-t.o.. _b.e LEF

Conducted

Parcel Numbers

Station

A-QB

11

1

D&F and Bio

14-16-80-178

14-16-80-154

14-16-80-180

14-16-80-162

14-16-80-176

14-16-80-158

14-16-80-156

14-16-80-152

14-16-B0-174

14-16-80-172

14-16-80-160

A-09

D&F and Blo

14-16-80-434

14-16-80-376

14-16-80-430

14-16-80-386

14-16-80-384

14-15-80-380

14-16-80-426

14-16-80-438

A-1D

D&F and Blo

14-08-50-102

14-08-50-110

14-08-50-104

14-08-50-106

14-08-50-114

At

D&F and Bio

14-09-50-300

A2

D&F and Bio

14-09-50-300

A-13

13

13

D&F and Bio

14-09-70-088

14-09-70-082

14-09-70-076 -

14-09-70-094

14-09-70-08{)

14-08-70-080

14-08-70-086

14-08-70-092

14-08-70-070

14-08-70-084

14-08-70-078

- |14-08-70-072 "~

14-08-76-074

Add. Chem,, D&F, and Bio

14-21-20-062

14-24-20-044

14-21-20-004

14-21-20-066

B-02

Add. Chem, and D&F

14-21-20-140

R-N3

1n

NAF and Rin

Page 2of 156

14-21-10-054

14-21-10-270

14-21-10-042

14-21-10-050

14-21-10-048
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Table 2-1

Sampling Statlon Irdormatlon

Bampllng and Analysis Planin Suppnﬂ of Bloavailablllty Sludy

Station -

D i Siaaekn Pt - ¢

e

;- Numfa'er.of Ownsrs

- Gondueted

AnalyseSdcbe etk
Farcel Numbers ] .'

L= i

P O3

T O R

14~21ﬂ10-652

14-24-10.D48:

14-21-10-278

1421-10-040 -

-

T wm—mmm'" )

10

10

D&F and Blo

1?4—1 B:A0-182°

" |14-1B40B0F -

14-16-40-150.

|14-16-4D-134"

44-16-40-152 "

14-16-40-146

14-16-40-128 ,

114-16-40.128

1416401487 " -

14-16-40-144

DEF and Bio

:

14.16-30-510"

14-16-30-512

14-16-40-260 -

14-16-40-284

14-16-40-238 | 1

14-16-40-326 ¢

14-16-40-240 i

-H4-15:40:048"+

DA eng Bio

14-16-20.584

. Ha18+80.200 .

B_—07 . ..'.;-. ,

l_,....f_.'..‘....- SO

10

D&F and Blo

14-46:20:412

14-16-20-902"*

14-16-20-406 -

14-18-20-416 -

14-16-20-400

114-18-20.420 .

14-16-20:410°

" [14-18-20-408

. |14-16-20-418

4-15-20-414

B-08 .

D&F and Bio

14-16-10-176

14~16=10-182 1

14=16-20-002

14-16-10-178

14-16-10-174

" 114-16-10-190 -

14-16-10-18D

14-15-10-194

B-089

10

10

Page 3 of 15

DEF and Bio

14-16-10-876

14-18-10-3B6

14-16-10-128 -

14-16-10-378

141510168

14-16-10-126 -
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Table2-1 .

Sampling Station Information

. _‘§érﬁ;ii};§m
Statlon

Number of Parcels

Sampling and Analysls Plan in Support of Bicavaflablllty Study

Number of Owners

" “Anaiysesfobe

Gonducted

Parcel Numbers

14-16-10-118

14-16-10-382

14-16-10-384

14-16-16-380

B-10

-D&F and Bio

14-05-40-002

B-11

D&F and Bio

14-09-50-300

M

Add. Chem., D&F, and Blo

14-22-70-104

14-22-70-106

14-22-70-102

c-02

Add. Chem, and D&F

14-22-70-022

14-22-70-028

14-22-70-010

14-22-70-016

co3 -

13

D&F and Bio

14-22-80-278

14-22-80-280

14-22-80-258

14-22-80-240

14-22-80-262

14-22-80-260

" |14-22-8D-245

14-22-80-264

4-22-80-258

14-22-80-260

14-22-80-248

14-22-80-274

J4-22-80-276

C-04

11

T

D&F and Blo

14-15-50-730

14-15-50-732

14-15-60-762

14-15-50-756

14-15-50-764

14-16-60-754

14-15-60-758

14-16-50-760

14-15-50-738

14-15-50-734

14-15-60-736

c-05

D&F and Bio

+ [H4-15-60-504 - -

14-15-650-402

14-15-80-608

14-15-50-408

_|p4-15-6048¢

14-16-650-408

14-15-50-404

14-15-50-412

14-15-50-410

14-15-60-452

Page 4 of 15
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14-15-80-460
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"Table 21 »
Sampling Stallon Information

+ Bampling and AnalyslsrPl‘an In _Sgppoﬂ of Bioavall

) X

Station | -Noumber.of Parcel,_s"'?

abilliy Study

B e

L

[N

".Analyses to.be’

Conducted

e e + -

Dot e AT
"

- Parcel Numbers’

v a0

fared B

it

1 Lot
I PR )

DA&F and Plo

|44-15-60-458

ak

14-16-BD456

14-15-80-464

14-15-60-042

14-15-B0-440 -

14-15-80-446

44-15-50-448

14-16-60-444

1

D&F and Bie

14-15-70-334

14-16-70-314 -

14-16-70-326 -

14-15-70-332 1

14-15-70-316

14-15-70-335

14-16-70-328

14-15-70-324

Tr&15r0-320 ¢

14-15-70-330

14-15-70-318

14-16-70-440 °

cap . . C AR

.13

PAF and Bio

D&F and Ble

14-10-50:532 -

14-10-50-54D *

{1410:50:510-

T14-10.50-642. ;.

sk,

1410-50:598- -

14-10-50-534 * |

14-10-50524

14-10-50-614

_{14-10-80-530 -

14-10-50-550 .

14-10-50-546 1

14-10.50-538 .

14-10-50-518 :

10

e

_D&F and Bio

14-10-60-002

14-10:60-014

14-10-60-084 -.

14-10-60-M8 . °

44-10-60-088 .

14-10-60-016 Aq -

14-10-80-008

14-10-50-095

14-10-60-020

14-10-80-022 '

0_13; . 5

‘D&F and Bio

14-10-70-014

" 114-10-70-018 .

14-10-70-020 -

44-10-70-024 *

........ et

* Add. Cham. and D&F

oo — 1

Page 6 of 10

14-22-80-356
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Table 2-1
Sampling Stalion
Sampling and An

Information

Sampling
Station

Number of Parcels

alysls Plan In Support of Bloavallablity Study

_p:nalg;sesto—

Number of Owners

Conducted

Parce! Numbers

D-0z2

Add, Chem., E?&F, and Bio

14-16-50-636

14-15-50-674

14-15-50-872

14-15-50-628

14-15-50-626

14-16-50-864

14-15-50-860

14-15-50-850

14-15-50-830

16

13

D&F and Bio

14-15-60-680

14-16-60-686

14-15-60-536

14-15-60-660 -

14-15-50-542

14-16-50-540

14-15-50-850

14-16-50-684

14-15-50-530

14-15-50-508

14-15-50-692

|14-15-50-484

14-15-50-534

14-15-50-536

14-15-60-632

D-04

10

T 10

D&F and Bio

14-15-60-142

14-16-60-150

14-16-60-162

14-16-60-154

14-15-50-162

14-15-80-144°

14-15-60-158

14-15-60-158

14-15-60-145

14-16-60-148

D05

10

D&F and Bio

14-15-60-304

14-15-60-284

14-16-60-306

- [14-15-60-312 -

14-15-50-290

14-15-80-300

14-16-60-310

14-16-60-282

- 114-16-60-208

14-15-60-206

E-01

Add. Chem,, D&F, and Bio

14-22-80-420

14-22-80-396

E-D2

Add. Chem., D&F, and Bio

14:22-80-012

‘Page 6 of 15

14-15-50-020

14-15-50-016




— Table 241
) Sampling Stailon Information -
S _ Sampling and Analysls Plan In Stppo

it
I ool T AnalyResEe e e LT e ST
¥ parcels | Nomber of Owners |7 . -Conducted | Parcel:Numbers [
I RSN ST e e massnees)
Tl . & |.. DaFendBo 14-1550:014 1 |
RN X S . ' W1580.018% T
: . 141560010 |
14-16e50.012
14-15-60-104 ¢ :
; 14-15-60-006 ' "y
: : b ' . - 14-15-80-106 " d
I , , 14-15-60-102
o B AL B D&F and Bio 14-15-60-112
T 14-15-50-110 .
. ) 14-16:60-108"
i © + [1415-60-088 .
. C 14-15-50-100

R D&Fand Blo . . |14-15:20-004. L
: i D&FandBlo ... |[14:15-20-004°
A I = |14-15-10-474 [
: AR - : . 141521 0-468 ° 4
R P ' . o 14-15-10-430
DAL ' o 14-15-10-438 |
14:15-10-472 :
14-15-10-432 - .
~|14-45-10:464 - 2
14-15-10-436 . :

of Bicavallabllly Study —

YT,

yERN T I .

'f:?‘.vnbr‘ 2 R N S
g Sarﬁ;;lln [ IO
Station ' | -Number

T

]

4

L

4 -
B

12 . ! D&F and Bio

; 14-15-10-440 . N
to 14-1510:470" 1

L 144510-465 " _

el P : s 14510434
T e . N . |14-1D-40-182 .- .

s . : 14-10-40-204 o

§ v o N 14-10-40-130 " 4
Vi : 141040194 .
B , . . 14-10-40-134 - g
saghe 2T . :

s . | . . 14-10-40-186 .
oo |lr 1 13 D&F and Bio 14-10-40-126 -

e 14-10-40-136
- - e 3 . - [14-10-404138 . ,
; . 14-40-40-208 iy
o o ‘ © . [1a-1040-202
Y ‘ . ) 14-10-40-124

P T . - . . 44-10-40-140
. S . 141040522 ¢
s : A . B " .. j1a10-40.568 -
-l . e T T ' 14-10-40-562 *
: : : ' 414-10-4D-524
14-10-4D-58D .-
_ : _ |i4-10-40-528
o | I ' . . Ty

EJ . 1. . ’ : 14-30-40-530

E0B A 1 “|*. 1w  °l. D&FandBio

Page 7 of 16




Table 2-1
Sampling Station Information

Sampling and Analysis Plan in Support of Bloavailability Study

“Sampling
Station

Number of Parcels

Numbhaer of Owners |

wtoer Anélyge-stnbe_ —a

Conducted

Parcel Numbers

14-10-40-532

14-10-40-564

E-10

DEF and Blo

14-10-30-500

E11

12

12

DA&F and Bio

14-10-20-608

14-10-20-624

14-10-20-618

14-10-20-630

14-10-20510

14-10-20-622

14-10-20-608

14-10-20-626

14-10-20-612

14-10-20-826

14-10-20-604

14-10-20-614

F-01

Add, Chem., D&F, and Blo

14-22-80-436

F-02

Add. Chem,, D&F, and Bio

14-22-10-180

F-D4

12

12

D&F and Bio

14-16-30-318

14-15-30-382

14-15-30-386

14-15-30-326

14-15-30-322

14-16-30-316

14-15-30-324

14-15-30-376

14-15-30-384

14-15-30-380

. {14-15-30-320

14-16-30-378

. F05

14

14

D&F and Bio

14-15-30-032

14-15-30-050

14-16-30-026

14-15-30-028

14-15-30-030

14-16-30-046

14-15-30-048

14-16-30-040

-Ji4tsen0s -

14-15-30-034

14-15-30-036

14-15-30-026

14-18-30-024

14-15-30-042

G-01

Add. Chem. and D&F

14-22-20-150

G-02,

Add. Chem., D&F, and Blo

14-22-20-150 .

G-03

Da&F and Blo

14-23-10-100

dlajala

el Bad Bl B

D&F and Blo .

14-15-40-130

Page 8 of 15

14-15-40-108

14-15-40-106
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Table 2-1
Bampling Slation Informaticn

'. Sampll ng and Analysls Planin Suppnrl of B]uavailabnlity Study

Number of Dwnam o

'Conducted-~,- N

Parcal Numbsrs

Station’

4 -

L PR

10

D&F and Blo

14‘15—40—10&

. 1A-']5-—40-D70

14-1 5-40-065

14—15-40—064

‘14—15-—40-[!72. _

14"1 Ew40'1 04.1 .
14-16-A0-100

14—15—40—066

D&F and Bio

14—14—60—002

D&F and Bio

14~14er002 *

ey

Iis’

14-14-70-072

14-14-70-080+

. 4-14-70-084

. | 1414-70-074%

141470088

14-14—70-070'

“FraEazoorr -

14-14-70-082 -

14-14-70-092

14-14-70-078 ¢

44-14-70-0887..

AT

T

#

.

D&F and Bio

~{44-14:8p-188...

|

]

. /|A4=T4:B0BEY - .

- 14-'14-50.204_,._.

T

. s

“14-12:80:210; -

{ia-1a:80:202 -

Lol@alegm

. 44096 .. "

“$14-14:80-200

14-14-80-192 |

14-14-50-184

14-14-30—198

44-14-80-194 - -

44-14-80-206 -

14-14-80-190

e e o e—

[

D&F and Bio

14-14-10-490.

14-14-10-318

14-14-10-408

UHaEd40-808 T

14-14-10-302

14-14-10-486 -

‘11314490314

-

14-14-10-504

14~14-10-494

&1

. R&F and.Bie .

- Page S of 18

14-1.1-40-054

14:11-40-088

14-11-40-D82 -

44-11-40-060

| R

—-}

114.14-40-080




i Sarﬁpﬁng

Table 2-1
Sampling Station Information
Sampling and Analysis Plan in Support of Bicavailability Study

Station Number of Parcels | Number of Owners Conducied Pa'rcel Numbers
' 14-11-40-058

b BN ..A_n_aiyéa_s.ta.ﬁ.a PR 5 O N S ST R

14-11-40-056

14-11-30-208

14-11-40-476

14-11-40-474

14-11-40-478

14-11-30-204

G-12 " — D&F and Bio 14-11-30-222
. 44~11-30-226

14-11-40-480

14-11-30-220

14-11-30-206

14-11-30-224

H-02 Add. Cham., D&F, and Blo |14-22-20-150

H-08 __Add. Chem., D&F, and Bio 114-21-30-007

D&F and Bio 14-14-60-002

H-05 D&F and Bio 14-44-60-002

01 - Add, Cham., D8F, and Bio [14-22.20-150

1-02 Add. Chem., D&F, and Bis _[14-21-30-007

1-04 D&F and Bio 14-23-10-200

105 D&F and Blo 14-14-30-010

06 D&F and Elo 14-14-30-010

1-07 D&F and Blo 14-14-30-010

3-08 D&F and Bia 14-14-30-010

- 108 D&F and Blo 14-14-30-010

=10 » D&F and Bio 14-14-30-010

Slad Jajajlajalafajalala b e -
P Bl 1 O 3 [ Wi WK W UK W DEE N AN Wi AW (UL DR W L N I N

J-01

Add, Chem. and D&F  |14-21-30-008
' 14-23-70-042

" [14-23-70-044

14-23-70-050

402 : i ' 8 Add, Chom. and DSF  {14-23-70-058
' . [4-23-70-086

14-23-70-048

14-23-70-046

K-01 - 1 1 Add. Chem., D&F, and Blo [14-21-30-008

14-23-60-374

14-23-60-372

ceme e e e e e o |14-28-60-340 - -
: ' b 14-23-60-34B

14-23-60-330

K02 11 5 ‘ Add. Chem. and D&F *" [14.23-80-370

14-23-60-378

14-23-80-358

14-23-60-346

14-23-60-342

14-23-60-376

K03 1 - 1 ) DAF =nd Bio 14-23-60-132
14-23-30-446

114-23-60-032

Page 10 of 15
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Teble 2-1

Sarnpling Statlen Information

port of quayal

1a

1)

Sar_npling and Analys.!s Planin S_up

avdistary

]

Station.

" Sampling-]. . o .
. ..-.l\_lyr_p_bbf of Parcels

- vy v

t

. e

I ST

Gt_)pdqcted

Anaiysesio.be.

LI

et

“Parce] Numbers N

12580438

: it o , 14.23-30-466
e N 142380488 . ¢
142580472
4 .. R . 14‘23'5&—025 N
Kipd 13 PRF snd Blo 14-23-30-432__
; - T ‘ S 14-23-30-442
" . . L . 42360020 ¢ L.
- e - [1#28-90480~ - =}
- . . .. 42580040 )
v | . 14:208-60:028 & &
R AR PR R - [ez3in0:474 -
S s ’ 1#:23-B0-088 L
— - =T . L 1423.30:282 % oo
A N R e T e . o|1amaBDETO L R
. 0y ) 3 |w2smrers - <) s
; e B DA ) 1423:30:268 . -
o - |pezzao20 ....'

. [14:23-30:288.

<fmmaanor . -

“li4z23m0.282 . 1 S

~lazesaozar- AL

- alAo23:30:208  t
T

- |M4:23-30272 . ;
.- 42330300, " ... .

) e ]

|g28B0286 - e

1142330265

'
v

|* - bargims

| 1A-25-30-045...

|4-28-30-046  ;

JH4-23-30-044 ¢ -4

14-23-30-032

o zsavoss - .

i v 0 e ]

PSR, N

' _ 14-23-30-047
- LN - - |14-23:30-042
- Y S - . 14-2470-072..... "
. _ ) v ' 14-24-70:066
: : v AU . 14-RATODB4, .

14-24-70:022 .

14-24-70-016

lazagootz )

14:24-7T0014 ¢

‘[4-24-70-062

14-24-70-020

14-24-70-058

' Page 11 0f 15

14-24-T0-284

142470286

WHagagoqaro . -

14-24-70-164

i

A

s

Lr2tada

g gt
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Table 2-1
Sampling Station Infarmation

Sampling and Analysfs Plan in Suppont of Bioavailability Study

- ._.S.amﬁ“ng.-_. - J S N I T SR SRV S ‘(. mfalyé'égfﬁ -b;e:n‘ L T T i
Station Number of Parcels | Number of Owners Conducted Parcel Numbers
14-24-70-176
K-08 12. 10 D&F and Blo 14-24-70-269
) 14-24-70-174
14-24-70-275
14-24-70-274
14-24-70-168
14-24-70-178
14-24-70-280
K-D9 4 1 D&F and Blo 44-24-70-301
K-10 4 1 DF and Blo 14-44-30-010
K-11 1 1 D&F and Bio 14-14-30-010
L-D1 1 1 Add, Chem. and D&F  |14-23-50-050
! L-D2 1 -1 Add. Chern., D&F, ahd Bio |14-23-50-050
L-03 4 1 DEF and Bio 14-23-50-050
L-4 1 1 D&F and Bio 44-23-40-310
L-05 4 1 D&F and Bio 14-23-40-210
M-01 2 1 Add. Ghemn,, D&F, and Bio |1 -20-80-260
. C 14-26-B0-270
M-02 9 1 Add. Cham,, D&F, and Blo |14-26-80-260
M-03 1 . 1 D&F and Bio 14-26-80-260
M-04 1 1 D&F and Bio 14-26-80-260
M-05 1 1 D&F and Bio 14-26-80-260
“M-05 9 1 DA&F and Blo 14-26-80-260
" Mor 2 2 D&F and Blo 14-25-80-420
14.26-80-420
M-8 2 4 DSF and Bio 14-25-80-240
: : 14-25-80-420
M08 2 4 D&F and Blo 14-25-80-240
44-25-80-420
M-10 1 1 D&F and Bia 14-25-10-100
M-11 1 1 D&F and Blo 14-25-10-100
N-01 1 1 __Add, Chem. and D&F  |14-21-30-008
N-03 1 1 Add. Chem., D&E, and Blo }14-26-80-420
o-M 1 q Add. Chem. and D&F  }14-21-30-008
0-03 1 .1 Add. Cham., D&F, and Bio {14-26-80-420
Q-0 1 1 Add. Chem, angd D&F 14-27-50-500
Q02 1 1 Add. Chem. and D&F - |14-27-50-50D .
R - 1 Add, Chem., D&F, and Bl |14-33-10100 .
120-025-200-047-00 ***
_ ; oo 120-033-200.048-00 *+
R-02 B TBD Add. Chem., D&F, and Bio |120-033-200-040-00 ***
’ - | 120-033-200-050-00
420-033-200-054-00 =**
R-03 1 - . DBF and Bio 120-033-200-622-00
- ' 120-033-200-465-00
R-04 4 3 D&F and Blo 120053 20031200
120-033-200-460-00
120.033-200-470-00
5-04 1 1 Add. Chamn,, D&F, and Blo |120-028-300-180-00

Page 12 of 15 .
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" Table 2-1

Y

Sampling Station Information

B .Sarnpl]ng-._ e i s,
Station ...

Samphng and Analysw Plan In Support ol Bloavatlablllty Study

SN E— .

#Numbar of Parcels_

R ]

] N]meer.of anm"s_"

Anaiysaswa be
Gonduqtad

Parcel Numhers

Add. Ghem., D&F, and Bio

' 12&0@-4004}15-90*

420-025-400-014-D0 *++

120-029-400-00B-00 %

|4n6:p28-a00-p1000 **

120:028~400-013-0D *** .

120-0289-400-D18-00 =

120-029-400-017-00 **

120-025-400-018-00 %4}

120+029-400-012-00 ***

120-028-400-091-00 >

120-028-400-015-00 ***

D&F andBlo’

120-029-400-240-00

- 1120-028-400-256-00 - -

¥

D&F and. Bo .

- 1‘20-032—400-15&00 ;

|420-D32-100:919:00... '_

|120-032-100120-00

120-D32:100-009-00

120-032-100-100-00

Add. Chem., D&F, and Bio

120-029 -100-956-00

120-029-100-810-00

120.029-100-353-00, |

|120-023-200-455:00

“Add. Chen,, D&F, and Blo

120-D28-100-810-00

D&F andBo

'120-:029—'100—63'1 00,

Fr2o:n2e-100-620-00

D&F ang Blo

— | §20-020-200-776-00 - |

420-029-200-801-00

Add. Chem,, D&F, and Bio

44-21-30-007

Add. Chem., DF, and Bio

14-21-30-007 .

DEF.and Bio

14-21.30-007

o il

" D&F and'Blo

20-20-60-280

Add. Chas, and D&F

14-21-80-680

V0.

v [

‘Add, Chem. and D&F

H4-21-80-104

Ty

V-04

-0

D&F and'Blo

"|14-16-60-520

14-16-60-524

14-16-80-522 '

14-16-80-543

114-16-8D-526 °

‘14-16-80-546

14—16—60-542 -

14-16-50-528 -

14-16-60-540

V-05

P T I FER IR

'D&F and Blo

Page 13 of 15

14-17-30-074

14-17-30-068

14-17-30-070

14~17-30-066

14-17-30-072

120-D28-400-008-00 ) - ... -




Table 2-1
Sampling Station Information

Samp]mg_ e et e A e e o
Station Number of Parcels

Sampiing and Analysis Plan in Support of Bicavallability Study

Number of Owners

" Analysestoha

Conducted

Parcal Numbers

14-17-30-064

14-17-30-076

14-17-80-DE60

44-17-30-062

V-08 10

10

D&F and Bio

14-17-20-090

14-17-20-126

14-17-20-088

14-17-20-134

14-17-20-094

14-17-20-130

14-17-20-026

14-17-20-124

14-17.20-082

14-17-20-088

V07 1

D&F and Bio

14-17-20-280

V-08 1

D&F and Bio

14-17-20-240

V=039 1

D&F and Bio

14-08-40-500

V-19 )

D&F and Bio

14-08-60-086

14-68-50-074

14-08-50-080

14-08-50-090

14-08-60-078

14-08-50-076

14-08-50-088

14-08-50-002

14-08-50-094

W-01 1

Add. Chem., D&F, and Blo

14-21-20-286

wW-03 13

M

Add..Cham., D&F, and Bio

14-21-80-488

14-21-80-478

14-21-80-486

14-21-80-482

14-21-80-484

"[44-21-80-480

14-21-80-480

14-21-80-470

14-21-80-478

14-21-80-494

14-21-80-492

14-21-80-472

" h4-21-80468

W04 8

14-16-50-054

14-16-50-052

. |14-16-50-050

D&F and Bio

14-16-50-038

14-16-60-046

14-16-50-040

14-16-50-042

14~16-50-044

Page 14 of 15
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Table 21

-
} Sampling Staflon Information
e Sampllng and Analysis Planin Suppurl of BloaVailablllty Smdy
.»--Sampling DS ol Analysestobe. .- ] e
Station Numhar of Parcels Numbar of DWners Conducted Parcel Numbers
wps | I 1 'D&F and Blo 114-156-50-800
' ' T1a-15-60-412
14-16-60-452
14-16-50-450
14-16-50-402
W-05 i 10 D&F and Bip 14-16-60.408
14-16-80-404
14-16-60-442"
14-16-50-445
14-16-80-408 -
14-16-50-410
14-16-60-446
Noies:

The number of owners is estimated based on the currently available information. Current ownership records
Bio = bloavallabliity paramaters listed in. Table 22
Add. Chem. = additional chemicals listed in Table 2-3
DIF = dioxins and furans listed In Table 2-4

TBD =to be determlned for sample stations in Midland Township whare ownarship informatlon needs to be

Page 15 0f 15:"
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Caon TABLE2R. s

" “Bampling and Analyels Blan In Support of Bioavailabifity Sfudy

Sl Physcal i GRocfenioa] PATATErs D Jlarepl =" - ¥ e e e i e

' Parameter” Estimated Range
Soll particle size distibution - Mot determined, ho data set to estimate rahges
. Bpecific surface area {BA) . . Not determined, no data set o estimate ranges
Boil organic matter content (SOM) - " 10 35% .
Soll organic carbon content {SOC) 0.5 to 15% (approximately 58% of fom)
Black carbon content {(BC) 1 to 20% of the total organic carbon
Ratio of hydrogen/carbon/nitrogen (H/G/N) Not detemnined, no data setio estimate ranges

Note: * Giu and Davis, 2004

PAGE1 OF1




== jgkof Additional: Ghernioals---—---.

TABLE 2:3

Bamp;,';gand Anaﬂ/s}s PJan in. Suppon of Bfoavaﬂabimy Siudy

PRI T T
L

o

Di-n-buty] phihalate (Dibutyl phihalate)

PAGE10F 4

Analytes CAB Number® G
Acenapthene £83-32-8 R
Acenaphthylene 208-96-8 PR
Acrylonitrile 107-13-1 o o

- Aldrin ‘ : 309,@0,? *‘-;‘1 J.L',.n’ "nj"" T
Aluminum (Al} L s 7429-90-5 e :
Anihracene O 120-12-7 o
Antimony (Sb} T 7440-38-0 T e e g
Arsenic (As) oo 7440-38-2 B T
Barium (Ba) 7440-39-3
Benzene BN 7432
Benzo(a)pyrene 50-32-8 Y
Benzo(b)fuoranthene ‘ 205-90-2
Benzo{ghliperylens _ o 191-24-2
Benzo(k)fiuoranthene ae 207-08-9 .
Beryilium {Be) S 7448417 "“'*f‘f‘-'“' B el

" glpha-BHC {alpha -Hexachlomcyclohexane} _ 814 B4-6 ) _
beta-BHC (beta.-Hexachlorocyciohexane) = 319-85-7 Lot oo
delta-BHG (delta.-Hexachlorocyclohexane)  * - 319-86-8 L
gamma-BHC (Lindane) L 58-89-9 °
Bromodichloromethane: (Dtchl@robromumemane . 75274
Bromoform-(Tribromomethane) TR 75-25-2
-p<Brompphenyl phenyt ether - - S 101-55-3
Boron{(8) L 7440-42-8 .

" Buiyl benzyl phihalate E 85687 -

Cadmium (Cd) 7440-43-9

Carbon disuifide 75-15-0 T
Carban tetrachloride 56-23-5 2)
a-Chlordane (Gis-Chiordane) e 5103-71-8 )

¢-Chlordane (trans-Chlordane) RS 5103-74-2 :
bis(2-chlorethyl) ether RSN 1M1-44-4 . RN
Chiorobenzens ’ : o 108-90-7 °

Chloroéthane 75-00-3 ;

. Chloroform . ... .. .. o _ 67863 _ R
2-Chloronapthalene ' 91-58-7 o IR U
2-Chloraphenol o 95-57-8 T
-4-Ghlorophenyl-phenyt-sther ' F005-72-3 R - .
Chromium (Cr} T440-47-3 ' et
Ghryéene 218-01-8.

Cobalt (Co) ) 7440-48-4 -

Copper {Gu) . 7440-50-8

4;4DDD (p,p~-DDD} ©L. 0 72-54-8

4 4-DDE (p,p-DDE) : .'72-55-9

4 -DBFp;p=DBTY 50-29-3
84-74-2




2,0°SAMPLING DESIGN

TABLE 2:3
List of Additional Chemicals

- _Sampling and Analysis Plan jn Support of Bioayailability Study

Analyies CAS Number®

Di-n-oetyl phthalate 117-84-0
Dibenzofuran ' 132-64-8

' Dibenz{a,h)anthracene 53-70-3
1,2-Dibromo-3-chloropropane 96-12-8
Dibromochloromethane (Chlorodibromomethane) - 124-48-1
1,2-Dibromoethane : 106-934
trans-1,4-Dichloro-2-butens 110-57-6
1,3-Dichlorobenzene 541-73A1
1,2-Dichlorobenzens 95-50-1
1,4-Dichlorobenzene .106-46-7
Dichlorodifliuoromethane [{CFC-12) 7571-8
1,4-Dichloroethane 75-34-3
1,2-Dichlorpethane 107-06-2
trans-1,2-Dighlorosthylans 156-60-5
2,4-Dichlorophenol 120-83-2
4 ,2-Dichlorprapane 78-87-5
cis-1,3-Dichloropropene {1-Propene, 1,3-dichioro-, (Z)-)  10061-01-5
frans-1,3-Dichloropropene 10061-02-6
Dieldrin 80-57-1
Diethyl phthalate 84-66-2
2 A-Dimethylphenol 105-67-8
2.4-Dinitraphenol 51-28-5°
2,4-Dinltrofoluene 121-14-2
2,6-Dinitrofolusne 606-20-2
Endosulfan | {-alpha.-Endosulfan), . 959-98-8
Endosulfan |l (befa.~Endosulfan} 33213-65-2
Endosulfan sulfate 1031-07-8
Endrin 72-20-8
Endrin aldehyde 7421-93-4
Ethylbenzens 100-414
Flugranthene 206-44-0
Fluorene . 86-73-7 -
Heptachlor 76-44-8
Heptachlor epoxide 1024-57-3

" ""'Hexachiorobenzene | - ©118-14-t o - e -

Hexachiorobutadiene 87-68-3
"Hexachlorocyclopentadiene T7-47-4
Hexachloroathane- B67-72-1
2-Hexanone 591-78-6
Indeno(1,2,3-cd)pyrene 193-38-5
Iron (Fe) 7439-89-6
[sophorons 78-59-1
Lead (Pb) 7439-92-1 -

- Mangansase {Mn) 7439-08-5
Magnesium (Mg) 7439-95-4 -
Mercury {(Hg)

7439-97-8
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TABLE 28
List of Addlttonal Chammals

,Analytes .

B FTYR [
- .._.....,..‘..W--pw.-qw-

2.0°'5AMPLING DESIGN

GAS,Numbaf’ m..;;,,;..,_;_ B

bis(z-chlorosthoxy)Methane
Methpxychlor
Methyl iodide

. d-MethybZ-pentanone - .. e
Meth¥fens chlpride C
2-Methyinaphthalens
Mirex
Naphthalens
Nickel {NF)-

. Nitrobenzene
N-Nltrosadimethylamine
N=Niirosadiphenylamine
Pentachlorphencl
Phenhanthrens
Phenol _
"pis{2-ethylhexyl) phthalate
Potassium (K)

" Aroclor 1242
Aroclor 1254
Aroclor 1280
_Aroclor 1221
Aroelor1232

_Aroclor1248
Aroclor 1262
ArcGlor 1288
Pyrene
Selenium (S&)

Silver (Ag)
. Sodium (Na)
Strontium (Sr)
Styrene
11,1 2—Tetrachlnroeihana
1,1 22-Tetrachloroeﬁ1ane

- ThEMEE T

Tolvens
Toxaphene
) j;Z}B-'Tﬁchlofﬁb'éni'aﬁé )
" 1,2,4Trichlorobenzens
1,1, 1-Trichloroethane
1,1,2-Trichloroethane
Trichlorosthyiene -
Trichiorfluoromethane (CFC-11)
2,4.5-Trichinrepheno
2.4,6-Trichiorophenol
"1,2,3-Trichloropropans

111-84.1
72-43-5
74-88-4
108101 ...
75082
"_91:»-57'1—6
' 2385-85-5
91-20-3
7440-02-0
98-95-3
$2-75-9
B6-30-6
B7-86-5
B85-01-8
108-95-2
417-B1-7
7440-08-7
53469-21-9
11097-69-1
11096-B2-5
144 04-28-2
144 44-18-5
12672-29-6
| 37324235
11100-14-4
128-00-0
© 7782-49-2
7440-22-4
7440-235
7440-24-6
_100-42-5
630-20-6
79-34-5

108-88-3
8001-35-2
“B7-61-6"
120-82-1
71-55-6
79-00-5
79-01-6 -
75-60-4
.25-85-4
88-06-2
. 96-18-4

FAGE3OF 4
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2.0 BAMPLING DESIGN

TABLE23
List of Additional Chemicals

' - Sampling andl Analysis Plar Support of Bioavallabiity Sty

Analytes - CAS Number®
. 7440-62-2
\{anadiurq . . 75-01-4
Vinyl chioride T440-86-6

- Zinc (Zn})

® GAS Number from USEPA substance regisiry website (hitp:/iwww.epa.govisrs)

FABE40F4
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-) TABLE 24

mek g o ien sie | i) of Dioxin-and Furan-Congensrss... o i -
. DApIAgAnd ARa VS Elanin. “BugDor . af Bioavaifabzﬂnfﬁludy L

Analyte CAS Number
1,2.3,4,6,7,8-Heptachlorodibenzofuran 67662-38-4
1,2,3,4:8,7,8-Heptachlorodibenzo-p-dioxin '35822-46-9
1,2;3,4,7,8,8-Heptachlorodibenzofuran . 55673-88-7
1,2,34,7 B—Hexachlarcdibenza—p—dloxm © 89227286
1,2,3,4,7; B-Hexachlorod|benzofuran , 55p84~94-1
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin . 57853-85-7
1,2,3,6,7,8-Hexachlorodibenzofuran 57117-44-8
1,2,3,7.8, Q-Hexachlnrodnbenzo—p-dloxm 19408-74-3
1,2,:3,7.8, 9-Hexachlorodibenzofuran . 72918-21-9
1,237, 8-Pentachlorodibenzo-p-dioxin . 40321-76-4
1,2,3,7, B—Pentachlcrodibenzofuran oo 57147-41-6
2,3,4,6,7,BrHexachlorodibenzofuran 70648-26-9
2,3.4,7.8-Pentachlorodibenzofuran 57117-314
2.3,7,8-Tetrachlorodibenzo-p-dioxin 1746-01-6
2,37, 8-Tetraohlorodlbenzofuran 51207-31-9
Octachlorodibenzodloxm . '3268-87-9
Octachlorodibenzofuran o 39001-02-0
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"TABLE 2

. Petuired Ana]yﬂcal Meth

Sam, Im anq'Ana sis-Plan - Suppbrt‘afB{aavaﬂabrlityﬁtud & e

od, Sample Coma![]grgfﬂresgﬂanon and-Holding Times... . . & ...

-k RIS F it SN

xr.dl-f‘ ] 1*&1-.!‘
A v e r‘&@*"i‘ PG

Preparatnryl Analytisal Sarqple N Y,

}m ysis L Method e Mafrix oy Container" Preserva‘tive " .T jme
Bloavallabiiity Parametgrs ' o PR e 3
Soil particle;size ASTM D422 Size 8- A-ozglass, 7w 10°C - - NA

e e separai[on (S|e\re) o PERRR T ke o0
Specific surface BET nifrogen-gas, . 8 ~ 4-oz glass =107C NA
area” physiserption (stafic . . R

pressure fechnique)’ bl e
' Soil organié-rﬁatter Lnss'b‘y'._ignmon ) 3 mozgiésé-,* C 1(5‘3,0'{ NA
Soll prgapic-carbon C:)_mbusﬂonf L 40z ghass <10°C .. NA
con‘ten‘t‘* ’ T '-g 1 g, et ., Tt et [ eV ' -: .
Black carbon Conbushon C 5 A-0z glass <10}’C'-““- NA
cantent . . ’ o '
- g g
Ratip-of - . : .Elemental analyzer’ 8 “gozgless | <A0° (4 X NA
hydrogen/carbon/ . v
nitrogen o i " .
Dioxins and Furans e e e T .
Dioxins:and furans © SWBAGTRO0EPA . . W A-Lamber  Coold'd 30/45 days®””
:.E.MEﬂ?Dd 1-613 vl T glass '
1 . “B-pz glass
miﬂltmnal'ﬁhemmals P TTE e, b oeE o e e e
Volatile Urganic SW‘8¢6‘5030B78260B W “40:mb glass’ oy t4days - ¥ -
Compounds .
o SW-B46-5035/8260R
i+ B 5g-Encore. .Cool4iC, or 48 hours from
: or aquivalent- .. NéHSOqand collecﬁonfn
—— e tbmae e st o e 4 .asamphpg . QQQ} 4_Q“ PTBSBNBUOD,
. “technique - t4-daysto
BT AN S T LU ST h" *I-s‘ s Meihanﬂ! Cﬂﬂln Hﬁna.IY$lSw Y

i B EORE

Ln Y .

Semivolatile SW-846 3510C/3520C/7 W © al_famber . Cool 4°C " 7140 days". -
Organic 8270C g . 9*.@55 T et s
Compounds . . . SW-B463BS0B/ TPt e N B
8270C wo e g e ot St GO0l 450
. 4ozgitiss T -
Organochlorine SW-845 35106!35200/ w 4-Lamber  Cool4°C ‘.‘ ;
Pégsﬂcideé i " BOBTA” i ' glass 7140 days
~ SW-846 35508/8081A it e e s amt”
Cleanup——SS?.UB s A .cooi‘#'*:c‘. i 141’40 days

X - 4.1~0:£Qia.55
SW-B46351UC!352001 w

- Drganophosphorous. ) 4-L amber Cool 4°C
Pesticides A glass.
SW-B46 3550813141A . )
- Cool 4°C -
4-pzglass .
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2.0 SAMPUNG DESIGN

TABLE2-5

~iemi--Campling and Analysis-Plan In-Support-of Bloavaliabiity Study---~:

Required Analytical Method, Sample Containers, Preservation, and Holding Times

Preparatory/ Analytical Sample Holdirsg
. Analysis Method Matrix®  Container®  Preservative® _ Time
Harbicides SW-846 3510C/8151A W ;[;.szmber Cool 4°C: 7/40 days
SW-846 3550B/8151A i
8 . Cool 2°C 14140 days
. 4-0z glass
Polychlorinated SW-846 w i-Lamber  Cool4°C 7140 days’
Biphenyls 3510C/3520C/8082 glass _
SW-846 3550B/8082 S 1
Cleanup — 3665A Cool 4°C 14/40 days
4-oz glass . :
Metals (total) SW-B46 w- . 500-mL HNOs, pH <2 B months
: 3010A/3020A-5W6010B polyethylene  Coo! 4°C
Series
SW-846 .
3050-SWE010B /7000 © Zozglass  Codl 4°C,
Series ‘ : .
Mersury SW-848 7470A w 500-mL « HNOs,pH<2  28days
polyethylene  Cool 4°C
SW-846 747T1A 5 2-pz glass Cool 4°C,
Cyanide SW-846 9010B/8D12A = W 1L pH>12 NaOH 14 days
. polyethylene  Ascorbic Acid
as neaded
s (.8g)
. o 4-0z glass Cool 4°C
Tota} Organic EPA 415.1/SW-846 w 250-mlL glass Hz804 or HCY . 2B days
Carbon - 8060 ~ pH <2, Gool
. ) 2-oz glass 4°C
S Cool 4°C 28 days
- EPA1B0.3/ASTM . S 2-0zglass  None NA

Parcent Molsture

-- d Holding fimes are from the time of sample collection, .. ... ... ...

D221¢ '

Notes: - o o - - . : . ) )
Sample container and volume requirements will be specified by the analylical laboratory performing the tests.
Three times the required volume should be collected for sampies designated as MSIMSD samples.

a Sample matrix: S = surface seil, subsurface soll, sediment; W = surface water.

b All containers will be sealed with Teflon®-lined screw caps.

c All samples will be stored promplly at 4°C in an insufated chest.

e 30 days to extraction for water, 45 days for analysis.

f Dane and Topp, 2002. '

g Brunauer et al,, 1938. .

h.7 days o extraction for water, 40 days for analysis, _
| 14 days for extraction for scll, 40 days for analysis. '

°C = Degrees Cenfigrade BET—Brunauer-Emmett-Teller

mL = Millilifer " EPA = LS. Environmental Protection Agency
L = Liter ASTM = American Sociely for Testing and Materials
oz = Ounce NA = Not applicable :

NaOH = Sodium'hydroxide
HINOD; = nitric acid
H25804 = sulfuric acid

PABE20OF2
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| SECTION &

Data Evaluation Procedures* ~ © 0"

e e U

I o S Py ) 5 W - . K s 3 - o .oal ] e

3,1 Bioavailability:ParameterResults:: .. .- wopoemn
! RPN BT R T AETOLIA UG 'r""f...‘n_;.'!;'_ :'.‘.‘;.- KT ""'..:;l.' r.il'i‘i ';',. .-';:.. . ':.!".‘." TS R I - :.“-‘;. et
The guangification’f 01l physicaland gepdhiemical properiies poter Hallyinfiuencing liy:
bioavaila .ﬂi’cy;ia;mtgnﬂedf}m-&idgﬁﬁﬁ}ﬁn:e;pmsémﬁﬁye spilsifor use as feedstock in'possible

future Bioaailabilisy stidis thapiiill beused estimate elative Biogvallability of dioxing

andlfu.ransrins’tpiﬂy:areasc{;]s. eni e gt e ol VRO ¢ @
RS - ?:-d; A0 . O

R R

Anilytical resuilts for the soil properties will be sed'to calfulate best estimatés of the ringes

of valﬁgsrfcasm:eag@r.s_gﬂprggertyﬂ;his__amlysismllra]so providethe basis fore o ¢ L]

g

recgﬁfzx_iéndaﬁhdfgé?fgncéﬂéﬁqg:-sgﬂéiféﬁﬁgé ‘i future bioavailability Bmdies thatare " .
represeiitative pitthepilsobservet within thestudy areas Mesting the sampling:objdctives

will reffltive boti Eatistical andl:apiatial-evdliation of eactiof e soil praperties,as wellasthe.
concentrations.of dloﬁnsand’_ﬁlransirfMdland area soilg, Data evaluations will be Tinyited

yd

. B . . - el LA .4 el _-.-'
= Stafistical distibutions for.gach’soil propesty of interest will be examined:through ... :

gfoi the e 5 :_ ts:(Shapivo-Wilks®

{prob hility plots of observed values against nommal and lognormal
for this Sample 5i24); Cofiventional gopdness-of it fests(Shap
A ST daniple ires Jass thiannd greaterthar’ 50 dhseryations,

jik6 aatalf il AppropHiate ieftiods to esimae ranges of yalues.{orhe g0l

properties within the study-avea waill aiso be applied in fae examination-ofsofl ¥ = -

- properties of interest. Goodneps-oi-fit distribugion test restlis will deterorine which -, .

equations,are apprepriateto providé statistical estimates of interest (ranges, median
with: confidenee intetyals, and /orupperbounds pf soilkproperty concentrations), I . -
probabilityplots exhibitdisfinet breals over the fange of iyallues, individpal valuer . ...

er6upings willbe plan-view mapped in conjundion with bther spatial evaluations.,.. . . -

» Spatial distribution of the soil properties will be performed through plan-view mapping -
of results. Soil propertig§ exhibitigapparéntitandoni disteibution ofvalues thopghott -
the area will be considefed homogeneous. 50il properties exhibiting localized clusters of
elevatetbor reduced levels wilt be considéredsheterogenecus with potentially different: -

stbpopilationsof condeitratiortlevels withini the study area, Qutputsifronithe - - - -

cvaluatiéns will include ¥ummary statisties of each factor overthe study area and the
rélafivehomdgénity of eath fadtor dhd maps supporting application of single or*
mirktiiod T estimates of factpr coricéntrationsiSotl properties exhil siting fonnormial .
- behavior and/or spatially clustered results will be evaluated within spatigllylotalized
areas to provide more accurgie estimates of :cdnceptraf:im{s: mﬂunareas e:&ublgmg '

Jocalized distribuitions which differ in other areas.

» Ifoneor I_noz'i:g of the soil prrnpérhes extiibit multimodal And/or sﬁaﬁaﬁftﬁété;réé'éhéoﬁs
behavior, cotrelations among soil properties-will be evaluated to determmine which {f
any) soil properties doincicle spatially. If soil properties covary and exhibit locally

3
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3.0 DATA EVALUATION PROCEDURES

different levels of factor concentrations, populations within the study area will be
identified as potentially mdependent areas for collection of soils for use in '
bioavailability studies.

affecting bioavailability is unknown at this time, it is hot possible o determine precisely
how these groupings will be developed. However, there are a number of nltivariate
methods that can be used to further generalize and characterize results. The preliminary
univariate and spatial distributions of the bioavailability measures will be supplemented
with naultivariate methods to determine which measures covary and to what extent they
covary. Cluster analyses can then be used to segregate different groups (across the
multivariate sample space} to identify individual locations that are more and less
similar. These groupings can then be mapped to determine if the grotpings represent
spatially distinct areas within the study area or suggest study-areawide heterogeneity.

" "The information on the statistical and spatial distribution of the study parametess will be
used to group soils based on their characteristics for the purpose of selecting soils that will
be used in a future bicavailability smdy The followmg objectives will be used to guide
selection of soils that will be collected for use in the bicavailability study.

» Test soils that are representatwe of the range of bicavailability parameters measured
throughout the study area. Jdeally, it is desired to select soils that are representative of
low, meditm, and high levels of the factors that may influence bicavailability.

+ Test soils that are representative of dioxin /furan concentrations found throughout the
study area. Soils selected for the bioavailability study should have dioxin/furan
concentrations that are representahve of the range concentrations that are present within
the study area.

The final basis for the selection of soils to be used in ﬁme bloavaﬂabﬂ.tfy study along with the
methodology and procedures for collection of the samples will be documented in the future
Bioavailability Work Plan that will be submitted to MDEQ for review and approval. This
information is not provided in this work plan because the basis for selection of the sofls is
not yet known.

3.2 Additional Hazardous Substances Results
Data resu]’cmg from this portion of the evaluation will provide preremedial investigation

.. .. information on the presence or absence of a broad range of hazardous substances,

(chemicals) that may be associated with the Dow Plant. If all proposed samples are
_ collected, the resulting sample set will consist of analytical results for both the 0-to 1-inch -
.and 1-to 6-inch sample intervals at 40 locations proximal to the Dow Plant This data set-
will be sufficient to;

s Evaluate the statistical distributions of _analytes detected in each sample interval
» Evaluate the spatial d:‘stribuﬁon of detected analytes in each sample interval

s+ Determine whether the dxstribuhons of detected analytes in the different sample
intervals are sfaﬁstlcaﬂy similar :

32

s "Because the natire of the distribution and relationships of the measures pofentially T



3,0 DATA EVALUATION PROCEDURES

chemical detected resulied from historic nanufacturing operations at the Dow Plant; -

'\ The results of these analyses are-hptintended to hensed to conelude whether ornot amy:

—

complete identificatian of Dow-elated PCOIs, oy provide detalled evatiaion of potential

I:‘ESk', L. '”“_:_ ", e "“ B L e TRkt e s e Sl sl e S R i ey e 5 e Ve s L3 ek
The follpwing subsections describé the eviluations thet will be condueted,
e T ' T .o RN P )

321 Statistical Distfibufions * , © " Ut w0y s o
The initial sumiary of fhe analytical gesults from will relyarpon déscriptive statistics fr
 each anzlyte and sample iriterval group: The statistivdl measures reporied foi. each analyje

wﬂlmclude-_‘ahe'following:r- P e e IR T

.!.'.' : "

]
- - wt E)

‘Number of samples L P
Number of detected vesults. © - o - 1 R
Frequency of detections {ratio of detected results to total number of samples) .
Range of detected concentrations D
Range of reporting limits for nondetected resilts ¥ S L A
»  Standard sumymary statistics of mean, medizn, standard deviatioh, and coefficient of
VATRBOR L it e bl el S
» Prefiminary point-inferval estimate (for-pxample, mean/median phiss.confilence”

L
»
|
»

4

The statistical information will be fireerited i tables, whichwill be grganized to clearly -
identify whether anl afialyte’is present-or gbserit in the designated samp. edriterval. - e
l‘!:':l?'ff':"'__’;f - [T PR ..:'L::'-_"tzi:"t.r‘;"'.‘ ; .1~ ‘:-‘ Vi ."_E_._;..','I_-‘ o P e e e ':" '..,1"".'"‘""*"‘; e \_.---'--» T

a2 Spdil Digtibution 0o T
Plan—mew:mappmgwﬂlbehusedtoenaluaiathesPahald:lst;ibutlpnofde’cected amly‘tes

Q)

3.2.3..Sample Interval Comparisons. T al L i
Eirahi'a'.ﬁbﬁs' of both surface aftd’_su'bsurfa(:’ézsbils 3 mdepen&enﬂy'f} will rély ipon standard e
summary statistics, as described aboye. Comparison df the 40 paired surface (0'to 1 in¢h)

* and subsurface (1 to-6'inch) sefs of results will -cons;"gtof.two.stgpéi, Ei;ﬁt;.ﬂ}gpf?.@@l%dﬁ.ﬁ@t. of. ..
paired surface and shallow subsurface resuliswill be & ummal;lj‘zedm the same way. Hete, .
the stunmary tables will be used 16 establidh which englytes:can be teliably compared: "
Letween the two sample depths. Reliabilityof i‘:o_n_l{p?risons_ depends, primarily, upon the
frequency of detection. Three different cases anid'applicable evaliatiort mathods are ¥

.... .‘descrjbad’ .as.fo]lo-ws:'. e aa e

oady kY

'wﬂlfpgj_eqmpared_-usmgcaﬂveﬁﬁand-PﬁredI-iesm.md/ orthe nonparametric andlogue |
of:ﬂ'ie_MaﬂnWhimey‘t'estrcomparEg -two-popﬁlaﬁoné.ﬁemﬂtsﬁ&:omﬂm tests will be. N
matized, Histing the analytes for which 1id statistically significant differencesin’
depths were détected, analytes that were significantly higher in surface samples, and -
analytes that were significantly lower in surface samples. S -
‘2. The second simple case, which preciudes comparisons, Consisis of analytes for which =
detection frequencies are Zero. Statistical comparisons between concentrations of an

84

1. The simplest case oicurs for the analytes that are detected: int.all samples. Those analytes .



3.0 DATA EVALUATION PROCEDURES

analyte detected at the two depths would be theaningless because any differences would
* simply represent differences in laboratory quantitation.

8. The more difficult case includes those analytes for which frequencies of detection ke

"7 between 0'and 100 pescent. Atialytes with extrémely 16w fequencies of détection may

be compared strictly on that basis: relative frequency of detection of a given analyte in
surface and subsurface samples. Presumably, if there are statistically significant
differences in detection frequency, the case would have been made that, t6 some extent,

+ there are vertical differences in the distribution of the analyte—the substance of the
difference can only be evaluated with improved detection limits.

Evaluation results will be summarized in as a }ist of analytes, grouped by case and statistical
test result, defining the case and the presence/absence of statistically significant differences
in analyte concentration [case 1] or analyte detection frequency [case 3] in surface and
shallow subsurface soils. . :

3.3 Dioxin and F_uran Resulis

Existing information on the concentration and distribution of dioxins and furans in the
Midland area is limited. To supplement the existing data and begin to develop a better
understanding of the distribution and concentrations of these chemicals, samples of surface
soils collected and selected for analysis from all of the sampling stations will be analyzed
for furans and dioxins. If access is granted by property owners for all sample areas,, the
investigation will yield results for over 145 locations within the study area. The data will
provide useful information for an initial evaluation of both the statistical and relative spatial
distribution of dioxin and furan concentrations in surface soils in the Midland area.

Data evaluations will be limited to statistical distribution testing and mapping of TEQ
concenirations, similar to those evaluations described for bioavailability parameters and the
additional target analyte chemicals. The results for 0- fo I-inch-interval samples will also be
compared to results for 1- to 6-inch-interval samples to determine whether the two intervals
are significantly different or can be treated as a single interval,

None of these evaluations require detailed property location or ownership information and
can be conducted using the blinded sample identification numbers.

3.4 Effects of Access Constraints

- Implementation of this study and the utility of the data obtained depend on sucesssin =~ -

gaining access to the proposed sample locations. For sample locations not on Dow-owned
property, access agreements will be required from owners of public and private property.
Dow will describe the confidential aspect of the study and indicate that the property owner
has the option of obtaining analytical results from their sampling station if a sample is
collected from their property. Given the potential that access may be denied fo a number of
properties, Dow and MDEQ will review the access agreements obtained in the context.of the
sample design prior to initiating these field investigations.




an DATA EVALUATION PROGEDURES

~— The proposed semphing has been designed to obtain data that can be used to characterize
) . soil properties with reasonable confidence over the study area and indicate the presence and
o level of dioxins and furans and other chemicals in Midland soils. Once access efforts have
T .':‘?Eé:é?ﬁéﬁﬁﬁﬁféﬁ'Eﬁdiﬁﬁﬁp‘léfeﬂ;pbtenﬁairﬁmitations—io the sampling design resulting from. ... oo oo sosies
T of aceess will be evaluated with respéct 1o bofh nithbet and Iocatioh of properties =
giving access, Consiraints on the number of locations granted access may adversely affect
¥he statistical confidence in interpretation of resulfs. Similarly, access constraints, limiting
spatial coverage of the study ares, could adversely affect the resulting information on the
anatytes of inferest. -

J£ either sample size or spatial distribution or the combination of sample size and

distribution appears to severely limit attainment of project objectives, Dow will meet with
MDEQ to discuss potential alternatives.. .

I

-
o
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SECTION 4

_ Data Management and Validation

ATl data collected under this SAP will be managed n accordance with the QAFPP

(CH2M HIILL, 2005¢). However, most of the sofl properties specified for this SAP are not
standard chemical analyses and do not lend themselves o certain types of quality assurance
specified in the QATP {for example, matrix spikes and method blanks cannot be performed
for pazticle size distribution or black carbon). All analytical results and laboratory reports
will be reviewed for accuracy, and validated where feasible, The data will then be accessible

for evalyation, interpretation, and reporting activities.

441
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- SECTION 5

I Schedule

Implementation of this SAP can e affected by weather and the time needed to obtain
aceess to a pufficiend number of properties. "The schedule shown below has been
constructed to identify the key dependencies and time frames.

Tame 1, 2006 Gt AP 1o MDEQ for review and approval.
June 5, 2006 - . Initiate obtaining access agréements for parcels
within sampling stations :
Julyl, 2006 . MDEQ approval of SAP. L
July 1, 2006 - _ Submit approved SAP to Independent Science
. Advisory Panel (ISAF) for review.
Septemiber 1, 2006 ISAP provides comments on SAP.

September 1 to September 30,2006  Finalize and prepare to implement sampling
) program.
Qctober 1o November 15, 2006 - Field sampling -

Note: -

There must-be aacess to-sufficient properfies t0 achieve minimum investigation objectives -

' and Etirface soils must be éecessible (that i5, n0 SIOW cover) for-sampling be completed on

this scheduile,

Thé investigation report will be submitied to MDEQ within 60 days of completion of .
sampling, analytical work, data validation, data summary, and evaluation.

" The schedule-above is predicated upoﬁ a numiber of assumptions over which Dow has no

control. Every effort hasbeen made through meetings, conference calls, and electronic
compmications to prepare a SAP that will be approvable by MDEQ without modification.
1t was assumed the MDEQ would issue an approval of the SAT within 30 days without any
significant changes and that the SAP would then be submitted to the ISAP for review. Based

" on input from MDEQ, it was ssqumed, that the ISAP review would be limited tothe
. verification fhat the appropriate bioavailability parameters were selected. Review N

comments from the ISAP were assumed tobé provided within 60 cays.
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