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SCOPE OF WORK

EIGHTEENMILE CREEK AREA OF CONCERN
SEDIMENT SAMPLING AND TESTING
FY 2003

1. Introduction. The Engineering Research and Development Center - Environmental
Laboratory (ERDC-EL) shall provide the personnel, labor, materials, and laboratory facilities
to perform physical, chemical, and biological testing on sediment samples collected from the
Eighteenmile Creek Area of Concern (AOC) vicinity, as described in this scope of work
(SOW) and in the following paragraphs.

2. Responsibility. The Buffalo District Corps of Engineers is responsible for providing the
sample containers, shipping coolers, and personnel and boat facilities for obtaining surface
sediment grab samples from the Eighteenmile Creek AOC and for shipping the samples to
ERDC-EL for testing.

ERDC-EL is responsible for providing all the laboratory facilities for chemical, physical, and
biological testing. The ERDC-EL will be directly supplied with the samples for chemical,
physical, and biological testing.

3. Sediment Sampling

3a. Sediment Sampling at EMC-1, EMC-2 and EMC-3 (EBU-1). This area is comprised of
Eighteenmile Creek Biological Unit -1 (EBU-1) which is represented by sampling sites EMC-
1, EMC-2, and EMC-3 (Figure 1). At each of the sediment sampling sites a total of five plus
quarts will be collected. Material from each of the three sites for the biological unit shall be
stored in a separate stainless steel pan. The sample material from each location shall be
homogenized before subsampling. From this sample a 32-ounce jar shall be provided for
sediment chemistry. At the end of the sampling effort for the entire biological unit, the three
separate samples are to be composited and homogenized (quartering technique, see USACE
EM 200-1-3) into one sample. From this sample, a three-gallon sample shall be provided for
biological, chemical and particle size testing. This sample will be labeled EBU-1. The
sample analysis parameters are summarized in Table 1.

3b. Sediment Sampling at EMC-4, EMC-5, and EMC-6 (EBU-2). This area is comprised of
Eighteenmile Creek Biological Unit - 2 (EBU-2) which is represented by sampling sites EMC-
4, EMC-5, and EMC-6 (Figure 1). At each of the sediment sampling sites a total of five plus
quarts will be collected. Material from each of the three sites for the biological unit shall be
stored in a separate stainless steel pan. The sample material from each location shall be
homogenized before subsampling. From this sample a 32-ounce jar shall be provided for
sediment chemistry. For site ENC-4 an eight ounce jar shall be filled for QA PCB testing. At
the end of the sampling effort for the entire biological unit, the three separate samples are to be
composited and homogenized (quartering technique, see USACE EM 200-1-3) into one




sample. From this sample, a three-gallon sample shall be provided for biological, chemical
and particle size testing. This sample will be labeled EBU-2. The sample analysis parameters
are summarized in Table 1.

3c. Sediment Sampling at EMC-7, EMC-8 and EMC-9 (EBU-3). This area is comprised of
Eighteenmile Creek Biological Unit - 3 (EBU-3) which is represented by sampling sites EMC-
7, EMC-8, and EMC-9 (Figure 1). At each of the sediment sampling sites a total of five plus
quarts will be collected. Material from each of the three sites for the biological unit shall be
stored in a separate stainless steel pan. The sample material from each location shall be
homogenized before subsampling. From this sample a 32-ounce jar shall be provided for
sediment chemistry. At the end of the sampling effort for the entire biological unit, the three
separate samples are to be composited and homogenized (quartering technique, see USACE
EM 200-1-3) into one sample. From this sample, a three-gallon sample shall be provided for
biological, chemical and particle size testing. This sample will be labeled EBU-3. The
sample analysis parameters are summarized in Table 1.

3d. Sediment Sampling at EMC-10, EMC-11 and EMC-12 (EBU-4). This area is comprised
of Eighteenmile Creek Biological Unit - 4 (EBU-4) which is represented by sampling sites
EMC-10, EMC-11, and EMC-12 (Figure 1). At each of the sediment sampling sites a total of
five plus quarts will be collected. Material from each of the three sites for the biological unit
shall be stored in a separate stainless steel pan. The sample material from each location shall
be homogenized before subsampling. From this sample a 32-ounce jar shall be provided for
sediment chemistry. At the end of the sampling effort for the entire biological unit, the three
separate samples are to be composited and homogenized (quartering technique, see USACE
EM 200-1-3) into one sample. From this sample, a three-gallon sample shall be provided for
biological, chemical and particle size testing. This sample will be labeled EBU-4. The
sample analysis parameters are summarized in Table 1.

3e. Sediment Sampling at EMC-13, EMC-14 and EMC-15 (EBU-5). This area is comprised
of Eighteenmile Creek Biological Unit - 5 (EBU-5) which is represented by sampling sites
EMC-13, EMC-14, and EMC-15 (Figure 1). At each of the sediment sampling sites a total of
five plus quarts will be collected. Material from each of the three sites for the biological unit
shall be stored in a separate stainless steel pan. The sample material from each location shall
be homogenized before subsampling. From this sample a 32-ounce jar shall be provided for
sediment chemistry. At the end of the sampling effort for the entire biological unit, the three
separate samples are to be composited and homogenized (quartering technique, see USACE
EM 200-1-3) into one sample. From this sample, a three-gallon sample shall be provided for
biological, chemical and particle size testing. This sample will be labeled EBU-5. The
sample analysis parameters are summarized in Table 1.

4. Bulk Particle Size Analyses. Particle size and hydrometer analysis will be performed only
on the 5 biological unit samples (EBU-1, EBU-2, EBU-3, EBU-4, and EBU-5) according to
ASTM Procedure D422,

5. Bulk Chemical Analyses. The following bulk chemical analyses will be performed on each
of the 15 discrete sediment samples (EMC-1, EMC-2, EMC-3, EMC-4, EMC-5, EMC-6,
EMC-7, EMC-8, EMC-9, EMC-10, EMC-11, EMC-12, EMC-13, EMC-14, and EMC-15).




The biological unit (EBU-1, EBU-2, EBU-3, EBU-4, and EBU-5) sediment samples will also

have all of these analyses performed on them with the exception of Dioxin. All samples shall

be analyzed first without dilutions. All concentrations shall be reported on a dry weight basis.
The project required analyte reporting limits are provided below.

Reporting Limits,

Sediment
Description Method (dry weight - mg/kg)
Metals per TAL 6010B 0.050
Pesticides 8081A 0.010
PCBs, Ind. Congeners — Canadian 8082 0.010
Dioxin 8290 0.000002
Total Organic Carbon (TOC) 9060 500

6. Quality Assurance (QA) Samples. From Site EMC-4, a sample duplicate shall be taken for
QA purposes and analyzed for PCBs, Individual Congeners - Canadian List.

7. Sediment Bioaccumulation Testing: The five Eighteenmile Creek biological unit sediment
samples (EBU-1, EBU-2, EBU-3, EBU-4, and EBU-5) shall be subjected to the 28-day
bioaccumulation test using Lumbriculus variegatus as prescribed in the USEPA/U.S. Army
Corps of Engineers 1998 Great Lakes Dredged Material Testing and Evaluation Manual (or
up-to-date revision). Five replicates shall be run on each sediment sample and the worm
tissues shall be analyzed for metals per TAL, PCBs (individual congeners-Canadian list), and
pesticides. All test conditions specified in the Great Lakes Dredged Material Testing and
Evaluation Manual, including but not limited to test acceptability, shall be strictly followed.
The test worms must be of general good health with a survival of at least 70%. Enough
worms must be used for each replicate at the beginning of testing in order to harvest adequate
tissue mass at the termination of the exposure to obtain the required detection limits and for
moisture and lipid content. A minimum of a gram of worm tissue sample is required for metal
analyses. A minimum of a gram of worm tissue sample is required for pesticide analyses. A
minimum of one gram of worm tissue sample is required for PCB analyses. Any remaining
worm tissue/mass shall be applied against the pesticide, PCB, or metal worm tissue analyses
for achieving lower reporting limits. This decision will be made by Buffalo and WES
personnel when the bulk sediment data are available. The lipid concentration and moisture
content of an average worm mass shall be determined before testing. Concentrations for
tissues shall be reported on a wet weight basis with the appropriate detection limits specified
below.

Reporting Limits,
Tissue
Description Method (wet weight — mg/kg)

Metals per (TAL) 6020/6010B 0.025



PCBs, Summation of Ind. Congeners8082 0.025

Pesticides 8081a 0.025

Lipid Van Handel (1985) 1 ug
infrared procedure

8. Scheduling and Reporting. Sediment sampling will proceed the week of August 25. The
project manager for this work is Anthony Friona, 716-879-4215, FAX 716-879-4355, e-mail —
Anthony.M.Friona@usace.army.mil. The technical POC for the project is David Melfi, 716-
879-4349, e-mail - David. A .Melfi@usace.army.mil. WES will be furnished with sampling
effort information and maps for the report. A draft final report containing a summary of the
sampling effort, map(s) of the sediment sampling sites, methods of analyses, all testing results,
test data summary tables, and quality assurance data is due within twelve (12) weeks of sample
receipt. The report is to consist of two volumes. Volume I is to contain project information
and a summary of the sampling effort, sampling maps, field notes test methods, and summary
tables of the test results. Volume II is to contain chemistry and biological summary tables,
maps, and actual laboratory reports. Once the draft final report is approved, one unbound
master copy, an EXCEL e-copy of the summary data tables, and one electronic version (pdf)
shall be submitted to Mr. Melfi.




TABLE 1
EIGHTEENMILE CREEK

2003 TESTING
SEDIMENT Biological
Metals Dioxin Pest PCB TOC Particle Lv Metals PCB Pest Lipid
EMC-1 X X X X X
EMC-2 X X X X X
EMC-3 X X X X X
EBU-1 X X X X X X X X X X
EMC-4 X X X X X
EMC-4 QA X
EMC-5 X X X X X
EMC-6 X X X X X
EBU-2 X X X X X X X X X X ‘
EMC-7 X X X X X
EMC-8 X X X X X
EMC-9 X X X X X
EBU-3 X X X X X X X X X X
EMC-10 X X X X X
EMC-11 X X X X X
EMC-12 X X X X X
EBU-4 X X X X X X X X X X
EMC-13 X X X X X
EMC-14 X X X X X
EMC-15 X X X X X
EBU-5 X X X X X X X X X X
TOTALS 20 15 20 21 20 5 5 25 25 25 26



EIGHTEENMILE CREEK

2003 TESTING
Containers
Sediment Composite
Chemistry Chemistry & Biological

EMC-1 32-0z Glass

EMC-2 32-0z Glass

EMC-3 32-0z Glass

EBU-1 3-gallons Plastic
EMC-4 32-0z Glass

EMC-4 QA 8-0z Glass

EMC-5 32-0z Glass

EMC-6 32-0z Glass 3-gallons Plastic
EBU-2

EMC-7 32-0z Glass

EMC-8 32-0z Glass

EMC-9 32-0z Glass

EBU-3 3-gallons Plastic
EMC-10 32-0z Glass

EMC-11 32-0z Glass

EMC-12 32-0z Glass

EBU-4 3-gallons Plastic
EMC-13 32-0z Glass

EMC-14 32-0z Glass

EMC-15 32-0z Glass

EBU-5 3-gallons Plastic

Totals 15 32-0z Glass 5 3-gallons Plastic

1 8-0z Glass



Eighteenmile Creek Sample

Location Coordinates

43" 20.303

78~ 43.110'

43° 20.234'

78° 42.995'

43° 20.149'

78° 42.929'

43° 20.043'

78° 42.978'

43° 19.937'

78° 42.963'

43° 19.831"

78° 42.928'

43°19.726'

78° 42.967'

43° 19.623'

78° 43.019'

43° 19.522'

78° 43.073'

43° 19.441"

78° 43.017'

43° 19.356'

78° 42.965'

43° 19.284'

78° 42.873'

43°19.187'

78° 42.847'

43°19.110'

78° 42.946'

43° 19.006'

78° 42.981"'




Final Cost Estimate for Sampling 18-mile Creek site
(surface samples with bioaccumulation tests)

1. Sediment Chemistry and Testing (All 15 sites)

Metals per (TAL) 15 samples | $ 418 | % 6,270
PCBs, Individual Congeners-Canadian List 15 samples | $ 425 [ % 6,375
Pesticides (EPA 8081A) 15 samples | $ 207 | & 3,105
Dioxin (SW-846 Method 8280/8290) 15 samples [$ 1,450 $ 21,750
Total Organic Carbon (EPA 9060) 15 samples | $ 87 1% 1,305
2. Bioaccumulation Analyses (in 5 Biological Units)

Lumbriculus variegatus 28-day bioaccumulation test 5 tests $ 23101 % 11,550
Metals per (TAL) - Replicates 25 samples | $ 418 | $ 10,450
PCBs, Individual Congeners-Canadian List - Replicates 25 samples | $ 4251 % 10,625
Pesticides (EPA 8081A) - Replicates 25 samples | $ 207 1 % 5,175
Percent Lipid/Moisture Content (Biological Tissue) 26 samples | $ 701 $ 1,820
3. Biological Unit Chemistry (in 5 Biological Units)

Particle Size 5 samples $ 2001 $ 1,000
Metals per (TAL) 5 samples | $ 4181 % 2,090
PCBs, Individual Congeners-Canadian List 5 samples | $ 4251 % 2,125
Pesticides (EPA 8081A) 5 samples | § 207 1% 1,035
Total Organic Carbon (EPA 9060) 5 samples | $ 87 {$ 435
4. Quality Assurance Samples

PCBs, Individual Congeners-Canadian List 1 sample $ 425 | $ 425
5. Report $ 55001% 5,500

Assumptions
15 sample locations

Allindividual (15) samples analyzed for TAL Metals, Pestcides, PCBs, Total Organic Carbon and Dioxin

All biological unit samples (5) are analyzed for TAL Metals, Pesticides, PCBs, TOC, and Particle Size Distribution
All tissue replicates are analyzed for TAL Metals, PCBs, Pesticides, and Percent Lipid/Moisture Content

PCB, Metals and Pesticide Bioaccumulation tests broken into 5 3-site biological units

5 replicates required for each bioaccumulation test
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APPENDIX J

EIGHTEENMILE CREEK AOC

CHAIN OF CUSTODY & COOLER RECEIPT RECORDS



_ WES-EEC . .
COOLER RECEIPT FORM

ECB Log-in # LM—'M ' Date Received: 57 é 9/03
Project: LX Y)u &, (Mﬁ/ / /@Z/A/éﬁ%

USE OTHER SIDE OF THIS FORM TO NOTE DETAILS CONCERNING CHECK-IN PROBLEMS.

A. PRELIMINARY EXAMlNATlOE}PHASE‘ _ '
Date cooler op’%' KX7/03 by (print) Ll e K '\5\7‘*2 VeSS a
(signature) _< /;«,:QA/ %gj:x:)@yw :

Did cooler come with a shipping slip (@irbill, etc.) ... ... ..o e e @) NO
\f YES, enter carrier name & air bill number here: 7 Ceeloe oo bulocor=
1. Were custody seals on outside Of COOIBI? . ... ....uouiene e e rre fme o
How many & where: AL seal date: 5/ seal name:
2. Were custody seals unbroken and intact at the date and time of arnval" ..........................
3. Were custody papers sealed in a plastic bag & taped ms:de tothelid? ... oot @ NO
4. Were custody papers filled out properly (ink, sugned etc ) YA R R e @ NO
5. Did you sign custody papers in the appropriate place? . ............ccoiii e @ NO
6. Was project identifi able from custody papers?  |f YES, enter project name at the top of this form . .... (YES} N
7. If required, was enough ice used?  (Type of ice: QQM_‘{Z___) (Temperature: ég /5 < ) YES @
8. Have designated person initial here to acknowledge receipt of cooler: ,Qfﬁ (date) Z'?‘ o3

B. LOG-IN PHASE: 27/ $ ,
Date samp%ﬁogged-in: Y 7 ?‘/ O} by (print) ZJ .« S[;—e [VEPIRRPI,
(signature) 7. ol A Lo
9. Describe type 6f packing in cooler: B b0 0o Uitap
10. Were all bottles sealed in separate PlaStic DAGS? v vvvii e
11. Did all bottles arrive unbroken & were labels in good condition? . ........ ... e .

12. Were all bottle labels complete (ID, date, time, signature, preservative, etC.)? ......... ..l
13. Did all bottle labels agree with custody PAPEIS? .o vvee e .
14. Were correct containers used for the tests INdICAted? . .ot
15. Were correct preservatives added to SAMPIES? . . .o v ettt eee e 3 NO
16. Was a sufficient amount of sample sent for tests indicated? .................--- e NO

17. Were bubbles absent in Volatile samples? If NO, list by Project ID #: ,{///@* : YES &.3

f
18. Was the project manager called and status discussed? If YES, give details on the back of this form .... YES

19. Who was called? By whom? (Date)

S257 2595 5675
. B5Gak
537
5098
5¢59
56e0
S 70

oy



4a ﬁpms Package Service Packages up to 150 lbs.
Mcmmhwnmms

From Thisp /Vlon cal erenuweu i for Reclpnemtrecoms g
-’ [ . .
FedEx Priority Overnight L—_\ FedB(_Standard Ovenight .§D FedEwa:fstOvemtgm

FedEx Trackmg Number _:’,_

ate - et Next business moming
R v . I it delivery to select locations
Sender's ‘D ; . s ) O = =4 s 4 4.
. i’ 7l ") -
vome LA f > MelLfl prone L 7 344 g, AUB:R:0-9003 O ittt
L FedEx Envelope rate nat available. Minimum charge: One-pound rate ‘ghtamoon defvery for select iocations
Company *4E_AFEMY O ORES DY ENGINEERS 4b Express Freight Service ¥. _Packages over 150 bs.
o nacans oo O [fh@yien 0 fuln oo
Address MR MNISGaRS 7 * Callfor C i + :
Dept. ine/Ri
5 Packaging * Declared valus kmitSS00
rs lg;- ,_\ P NS R .
Bl WL O State MY pald 14207 D FedEx Envelope™ ] Fedex Pak* Other Pkg.
N e ok o S Pk Loyttt
Your Internal Billing Reference 6 Special Handling . )
—_— lddrmm&emm

SATURDAY Delivery SUNDAY Delivery  — HOLD Weekday LD Saturday
D ble onty for FedEx Prioity mnmwmﬁdamu at FedEx Locannn D atFedEx Locauon

To
ne;t';'i‘p;em's -/i r\‘“\A <“'l‘/\/ !\.I<\l ;N Phone {’/'Vl @‘54 DQ? %mi"n’r?‘é&f;’f””“ N oot mb:mmr‘:ﬁzow

Does this shipment contain dangerous goods?

Prior

— One box must be checked. ——
! A F— Q No Yes ' ‘ Ca

Company } g ( ‘F' D Aswmtm ached ion D Ew 'mcfuums___x kg D s‘%gﬁ

. Dangerous Goods lincl. va Ice) cannot be shipped i i i n!

Pl I )
Address ‘%Q (\ q }" /\ LM\/ [2{ J"A l 7 Payment Billto: . D Obtain Recip.
To “HOLD" at FedEx location, print FedEx address. ‘We cannot delver to P.0. boxes or P.0. ZIP codes. ——————— Enter FedEx Acct. No. or Credit Card No. below. ————} Acct No.
. Sender [:} Recipient (] mirdParty (] CreditCard [ Cash/Check
1 will be billed.

. Dept/Acor/Suite/Room
w VICKS B4 7261 smeMS 2#29130-(199 '
7 3 B q "'l S h 1I 5 tomIeiabilityisIimileﬂwnsﬂlthsﬂlessvlmtisclmlhiqmrval\n.&e|luF“oatfars.:u'ccsul‘dﬂovdltli& MMM
8 Release Signature signtoauon ywi ining )
gx.f' agt_;,r"e‘g x: :‘n:mea:: mﬂﬁ:ﬁe‘;m any resulting :Inl&m L' D b
I— D181 STTaIE e e o o oo eom
SRSeRev. Date 12/00¢Part \TED INUSA.

. m— - i e e —— e 4w 4 R R . - e - b h e e — ——— - a— 4 com—_— - " i
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APPENDIX K

EIGHTEENMILE CREEK AOC

RESEARCH ADDRESSING ANTIMONY RECOVERIES









APPENDIX L

EIGHTEENMILE CREEK AOC

PARTICLE SIZING DATA PACKAGE

































APPENDIX M

EIGHTEENMILE CREEK AOC

SAMPLING SITES

FIGURES 1-3












APPENDIX N

EIGHTEENMILE CREEK AOC

FIELD LOGS
















































