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Kalamazoo River Assessment

Table 12.—Contamination sites of the Kalamazoo River watershed, by valley segment, 2002. Data
from Michigan Department of Environmental Quality, Environmental Response Division. Acronyms:
BTEX=benzene, toluene, ethylbenzene, and xylene; DCA=dichloroethane; DCE=dichloroethylene;

DDE=dichlorodiphenyldichloroethylene; MTBE=methyl tertiary butyl ether;
DDT=Dichlorodiphenyltrichloroethane; PCB=polychlorinated biphenyl; PCE or
PERC=perchloroethylene; PNAs=polynuclear aromatic hydrocarbons; TCA=trichloroethane;
TCE=trichloroethylene; TPH=total petroleum hydrocarbons; LF=landfill. (Web:

<http://www.deq.state.mi.us/erd1/sites/index.jsp> [Accessed 2002: July 21]).

Segment and site Location Pollutant
Headwaters
SE Michigan Gas Albion BTEX, pnas, Metals
Petco Albion Calhoun County  Crude oil, btex, chloride
Barnett, Cecil 1 Hillsdale County  Brine, chloride
Industrial Wells Mosherville Chlorides
Mosherville Qil Pit Dump Mosherville Pnas
Scio Gas Plant Mosherville Chromium, phenols, nickel, benzene
Upper
Airco Rare and Specialty Glass Albion Chromium, zinc
Albion-Sheridan Twp Landfill Albion Chromium, lead, nickel, cyanide
Brooks Foundry Building Albion Methylene, Chloride, pcbs, pnas, Pesticides,
Lead, Zinc
Brooks Foundry Lagoon Albion Pnas, pcbs, Lead, Zinc, Cadmium
Brown Weld Service Albion Toluene
Calhoun Co Rd Comm Albion Albion Brine, chloride
Former Albion City Waste Yard Albion Tce, lead, phenanthrene
McGraw Edison Corporation Albion Tce
Mid Mich Metal Production Albion Cadmium, copper, lead, zinc, tce, dce, pce
Union Street Products Plant #1 Albion Lead, cyanide
Woods, M.B. #1 Calhoun County  Btex, crude oil, brine, chloride
Woods, M.B. #2 Calhoun County  Btex, crude oil, brine, chloride
Keith Fransted Construction Concord Gasoline
Quality Production Corporation Concord Paint waste
Horton Area GW Contamination Horton Btex, isopentane, dce
Bostik Company Marshall Perchloroethylene
Calhoun Co Rd Comm Marshall Marshall Btex, methylene, chloride, tce, tca,
dichloropropane
Clark Oil Apex Oil Marshall Lead, benzene, ethylbenzene
Consumers Energy Marshall Lead, Cyanide, pnas
Eaton Corporation Marshall Tce, pce, vinyl chloride
Marshall City LF Marshall Domestic waste
Marshall Iron and Metal Marshall Lead, cadmium, copper
Residential Well 23 Mile Road Marshall Benzene, toluene, xylene, oil, phenols
Ronan & Kunzl Airport Marshall Tce
Ronan & Kunzl Main Building Marshall Tce
V and L Industries Marshall Aluminum oxide, Curene
Springport Waste Water Treatment Plant Springport Chlorides, ammonia
Middle
Ft. Custer Military Reserve Augusta Lead, arsenic
American Fibrit Battle Creek Heavy manufacturing
Battle Creek Adventist Hospital Battle Creek Pnas
Battle Creek Aquatic Center Battle Creek Metals, Arsenic, BTEX, pnas
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Table 12.—Continued.

Segment and site

Location

Pollutant

Middle — continued
Calhoun Co Rd Comm BC
Cereal City Landfill
CIiff Street Wells

East Columbia

Farm Bureau Services

Fouth Street Area

Global Paint and Ink

Grand Trunk Western Rail Road
Kelloggs Kelpaco

Kendall Street

Main Street Dump

McLeieer Oil

Michigan Paperboard Corporation

Morgan Road Ground Water
Pink Poodle Cleaners

Quad L Corp

Raymond Road Landfill
Residential Well 240 Wilson

Residential Well Beadle Lake Road

S&A Industries
Shay Motor Company

United Steel Michner Plating
Verona Well Field

West Urbandale Area Wells
AE Hoover

Johnson Iron Industries

Res Wells Oriole Drive
5177 Comstock Avenue
Hydreco

Modern Septic Tank

River Street Area

D Ave Cooper Twp

MSU Kellogg Biological Station

1606 S. Burdick Street

629 Hoek Court

Acme Printing Ink

Allen Test Products

Allied Chemical Corporation
American Cyanamid

APEC Ampersee St Lots
Arcadia Creek

Auto lon Chemicals

Bank Street

Borroughs Corporation
Checker Motors Corporation

Battle Creek
Battle Creek
Battle Creek

Battle Creek
Battle Creek
Battle Creek
Battle Creek
Battle Creek
Battle Creek
Battle Creek
Battle Creek
Battle Creek
Battle Creek
Battle Creek
Battle Creek
Battle Creek
Battle Creek
Battle Creek
Battle Creek

Battle Creek
Battle Creek

Battle Creek
Battle Creek
Battle Creek
Charlotte
Charlotte
Charlotte
Comstock
Comstock
Comstock
Comstock
Cooper

Hickory Corners

Kalamazoo
Kalamazoo
Kalamazoo
Kalamazoo
Kalamazoo
Kalamazoo
Kalamazoo
Kalamazoo
Kalamazoo
Kalamazoo
Kalamazoo
Kalamazoo
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Benzene, toluene, chloride

Benzene, ammonia, vinyl chloride, arsenic
Chloroform, dca, chlorodibromometha,
dichlorobromoetha

Btex, dca, dce

Mercury, benzene, copper, nickel

Tce, tca, dca, dce, vinyldene, chloride
Tca, xylene, tce

Tca, tce, dca, dce, diesel

Benzene, ethylbenzene, toluene, xylene
PCE, TCA, DCA, Metals, pnas

Domestic waste

BTEX, pnas, Metals

Ethylbenzene, xylene, toluene, napthalene
Pce, dca, tca

Perchloroethylene

Xylene, toluene, ethylbenzene

Dce, toluene, xylene, nickel, zinc

Tce, dce

Vinyl chloride, dce, lead, copper, magnesium,
zinc

Cutting oil, paint

Methylene, chloride, tce, chromium, benzene,
toluene

Metals, cyanide, halogenated hydrocar, tca, pce
Tce, xylene, pce, dce

Tce

Pcb, mercury, lead

Pcbs, Lead, Nickel, BTEX

Chlorides, sodium

Lead, chromium, zinc

Tce, vinyl chloride, dce

Tce, pce, tca, chloroform, dca

Btex, tce, methylene, chloride

Pcbs

Phenanthrene, BTEX

Lead, phenanthrene, tce

Arsenic

Pce, toluene, lead, chrome

Arsenic, TCE

Pesticides

Tce, toluene, dce,

Btex

Pnas, Metals, Organic Hand Cleaner
Cyanide, chromium

Pna, tce, dce

Pnas, PCE, TCE, BTEX

Tce, dce
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Segment and site Location Pollutant
Middle — continued

Clausing Industrial N. Pitcher Kalamazoo Tce, dce

Comstock Land Ltd Kalamazoo Benzene, toluene, lead, arsenic, chromium

Conrail Mill Street Kalamazoo Diesel fuel

Consumers Energy Kalamazoo Arsenic, PCB, Benzo(a)pyrene

D Ave Alamo Twp Kalamazoo Dca, napthalene, btex, mtbe

DeMeyers Country Kitchen Kalamazoo Lead, chromium

Drake Road & W Michigan Kalamazoo Zinc, tca, arsenic

East Willard Kalamazoo Arsenic, Acenaphthene, Benzo(b)fluoranthen

Fairfield Ave Area/Kal-Aero Kalamazoo Pce, chloroform, tca, dca

Farm Bureau Services Kalamazoo Chordane, nitrogen nitrite, nitrogen ammonia

Former Fisher-Graff Prop Kalamazoo Lead, pentachlorophenol, tce

GM BOC Kalamazoo Lead, Arsenic, pnas

Griffin Pest Control Kalamazoo Chordane, diazinon, chlorpyrifus

Kalamazoo Comm Ed Center Kalamazoo Benzo(a)pyrene, Benzene

Kalamazoo Wells Central No 1 Kalamazoo Pce, tca

Kalamazoo Wells No 11 Kalamazoo Dca, vinyl chloride

Kalamazoo Wells No 14 Kalamazoo Tce

KL Ave LF Kalamazoo Zinc, BTEX, Acetone, DCE, DCA, 4-methyl 2-
pentanone

Lakeside Refining Company Kalamazoo Benzene, lead, chromium

Lyons Machine Builders Kalamazoo BTEX, pnas, Metals

McLeieer Oil Kalamazoo Petroleum

Michigan Disposal Cork Street Kalamazoo Arsenic, benzene

N. Pitcher St - BIC Kalamazoo Arsenic, phenanthrene, tce

Nazareth College Kalamazoo BTEX, pnas

Newport Rd and East Milham Kalamazoo Pce, tce

Panelyte Kalamazoo Pcbs

Pitcher and Patterson Streets Kalamazoo Arsenic, chromium, dce, lead, toluene

Pitcher and Prouty Kalamazoo Pce, tce

Plastic Engineering VVanderbilt Kalamazoo Tca, pce, tce

Portage and Bishop Street Kalamazoo Methylene, Chloride, t-Butanol, DCE, THF,
Acetone

Portage and Second Street Area Kalamazoo Tce, dca, pce

Portage Creek & Kalamazoo River Kalamazoo Pcb, mercury

Production Printing Kalamazoo Toluene, zylene, tce

Residential Well Lakeridge Road Kalamazoo Benzene, toluene, diatom filter cake

Residential Well Wayne Street Kalamazoo Tce

Roto-Finish Co., Incorporated Kalamazoo Tce, tca, dce

Savage Rowe Plating Company Kalamazoo Chromium, TCE

Schippers Crossing Kalamazoo Lead, mercury, chromium

SER Kalamazoo Heavy manufacturing

Sinclair Bulk Stor Amer Aggregate Kalamazoo Btex

Speare Flex Kalamazoo Tce, dce, pch

Spring Street Kalamazoo Petroleum and Coal Products

Strebor Kalamazoo Pentachlorophenol

Travis St. Cooper Twp Kalamazoo Tca

W. Michigan and 6™ Street Kalamazoo TCE, TCA, DCA, vinylidene, Chloride

Waste Qil Storage Kalamazoo Chloroform, DCA, TCE, TCA

Waste Qil Storage Hazard St Kalamazoo Methylene, chloride, tca, tce, dca

Jefferson Street Otsego Tce
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Table 12.—Continued.

Segment and site Location Pollutant
Middle — continued
Parker Hannifin Corporation Otsego Dca, tca, dce, tce
Calhoun Co Rd Comm Pennfield Pennfield Salt
585 10" Street Plainwell Lead, chromium, cadmium
Al Disposal Landfill Plainwell Lead, arsenic, nickel, tca, tce, methylenechlorid
Al Disposal Plainwell Plainwell Lead, arsenic, mercury, tca, pce
Acorn Street Industrial Park Plainwell Cyanide
Bloomfield Res Well Plainwell Dca, pce, dch, tca
Church and Allegan Plainwell Benzene
Conrail-Plainwell Plainwell Phenanthrene, naphthalene, ethylbenzene
Gun Plain Twp Landfill Plainwell Zinc, Lead, vocs
Hughes Engraving Plainwell Tca, tce, nitrites
Jersey Street Plainwell Tce, dce
Kewaunee Sci Equip Company Plainwell Tce, chromium, arsenic, nickel, zinc
Neo-Tech Plainwell Nickel, chromium
Sec. 25 Gun Plain Twp Plainwell Benzene, TCE
3900 Milham Portage Sodium, manganese
D&A Auto Body Portage Pce
Lovers Lane Portage Dca
Portage and Zylman Res Well Portage Tce
Portage Steel Fabricating Portage Toluene, methylene chloride, ethylbenzene
Romence and Westnedge Portage Tca, dca,
Rosedale Subdivision Portage Pce, dce, tce, tca
Upjohn Co Milham Road Portage Tph
Kavco Landfill Prairieville Twp ~ Chromium, dce, nickel, benzene, organics
North 34" Street Area Richland Benzene, tce, pce, tca, chrome, copper, nickel
Production Plated Plastics Richland Chromium, copper
Clark Equipment Springfield Pce, tca, dce, dca
Dickman Auto Parts Springfield Tce, dce, dca, tca, metals
Dickman Landfill Springfield Tce, dce, dca, tca, metals, benzene, toluene
Eaton Corp Springfield Dce, tca, dca
Martin-Vogt Plating Springfield Chromium, nickel, lead, cyanide
Springfield Salt Storage Springfield Salt
Springfield Wells Lafayette Area Springfield Benzene, metals
Q Ave - Crooked Lake Texas Corners Benzene, xylene, toluene
Chief Noonday - Archwood Wayland Dichloroethane, toluene, benzene, xylene
Lower
300 Water Street Allegan Phenanthrene, Benzo(a)pyrene, Acenaphthene
Allegan Metal Finishing Allegan Cyanide, chromium, zinc
Cappon Oil Transport Loss Allegan Benzene, toluene, xylene
City of Allegan Allegan Lead, arsenic, phenanthrene
Huitt and Sons Allegan Domestic and Industrial Waste
Res Wells Lincoln Road Allegan Pce, tce
Rockwell International Corp Allegan Lead, pch, chromium
Water Street Allegan BTEX, pnas
Mesick Maude 1 Allegan County  Crude oil, bext, chloride
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Segment and site

Location

Pollutant

Mouth
Busk, Augie 3
Ebert Farm
Sindlinger #1
Sutter, Frederick Well 1
Village of Douglas Contamination Site
LaGrange Lab Processors, Inc.
MDOT Fennville
Michigan Fruit Canners
Res Well 68th Street
Pilgrim Farms Pickle Plant
Exit 41 Landfill
Gleason Property
136th and 12th
Goodale Facility
Sunrise Landfill

Allegan County
Allegan County
Allegan County
Allegan County
Douglas
Fennville
Fennville
Fennville
Fennville
Hamilton
Saugatuck
Saugatuck
Wayland
Wayland
Wayland

Btex, crude oil, chloride
Pesticides

Btex, brine, chloride, crude oil
Crude oil, brine, chloride
Chromium, nickel, tce, tca, dce
Chloroform, DCA

Chlorides

DDT, Manganese

TCE

Chlorides

DCA, DCE

Diesel Fuel

Lead

TCE, Chlorides, Ethylbenzene
TCE, DCE, Vinyl Chloride, Toluene Xylene

167



Kalamazoo River Assessment

Table 13.-Sites within the Kalamazoo River watershed listed under the Comprehensive
Environmental Response, Compensation and Liability Act or CERCLA (Superfund). Acronyms: pre-
remedial (DS=discovery, Sl=site inspection, NF=final national priority list); removals (RS=removal
investigation, RV=removal action); remedial (AR=administrative record, RA=remedial action,
RD=remedial design); event lead is the agency directing the site actions (EPA=Environmental
Protection Agency; RP=responsible party, State = State of Michigan). (Web:
<http://www.deq.state.mi.us/erd1/sfnpl/index> [Accessed 2002: July 21]).

Site name City Last action Date Event lead
Upper
Albion Ether Site Albion DS 10/24/1991 State
Albion-Sheridan Twp Landfill ~ Albion RD 09/30/1999 RP
Brooks Foundry Lagoons Albion Sl 02/10/1993 State
McGraw Edison Corporation Albion RA 10/29/1999 State
Union Steel Products Plant 1 Albion RA 02/05/1997 EPA
Middle
Orbit Enterprises Battle Creek AR 08/18/2000 EPA
Thomas Solvent Company Battle Creek AR 02/19/1991 EPA
Verona Well Field Battle Creek RA 04/07/1999 RP
Johnson Iron Industries Charlotte RA 03/15/1999 EPA
Allied Paper, Incorporated Kalamazoo RV 10/22/1999 RP
Auto lon Chemicals Incorporated Kalamazoo RA 09/04/1998 RP
K&L Ave Landfill Kalamazoo NF 11/17/1992 EPA
Michigan Disposal Service Kalamazoo RD 12/01/1999 RP
Panelyte Kalamazoo RA 10/25/1995 EPA
Roto-Finish Company Kalamazoo RA 07/31/1998 EPA
SER-Plating Company Kalamazoo RV 06/12/1992 EPA
Spearflex Corporation Kalamazoo Sl 02/06/1997 State
Production Plated Plastics Richland SP 09/28/1994 State
Portage Creek/Kalamazoo River Several RA 06/01/2001 EPA
Lower
Rockwell International Allegan RS 04/22/1998 RP
Portage Creek/Kalamazoo River Several RA 06/01/2001 EPA
Mouth
Chase Mfg Company Douglas S 10/31/1991 State
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Table 16.—State and federal statutes administered by Michigan Department of Environmental
Quality, Geological and Land Management and Water divisions that protect the aquatic resource
in Michigan. N.R.E.P. Act = Natural Resources and Environmental Protection Act.

State and Federal Acts Description of Acts

State of Michigan
Public Health Code (1978 PA 386, as amended)  Aquatic Nuisance Control

Part 13 N.R.E.P. Act (1994 PA 451) Floodplain Regulatory Authority
Part 31 N.R.E.P. Act (1994 PA 451) Water Resource Protection
Part 91 N.R.E.P. Act (1994 PA 451) Soil Erosion and Sedimentation Control
Part 301 N.R.E.P. Act (1994 PA 451) Inland Lakes and Streams
Part 303 N.R.E.P. Act (1994 PA 451) Wetland Protection
Part 305 N.R.E.P. Act (1994 PA 451) Natural Rivers
Part 307 N.R.E.P. Act (1994 PA 451) Inland Lake Level
Part 309 N.R.E.P. Act (1994 PA 451) Inland Improvement
Part 315 N.R.E.P. Act (1994 PA 451) Dam Safety
Part 323 N.R.E.P. Act (1994 PA 451) Shoreland Protection and Management
Part 325 N.R.E.P. Act (1994 PA 451) Great Lakes Submerged Lands
Part 341 N.R.E.P. Act (1994 PA 451) Irrigation
US Federal

Federal Water Pollution Control Act, Section 314 (PL 92-55)
Coastal Zone Management Act (PL 92-583, 1972)

Clean Water Act, Section 404 (PL 95-2117)

River and Harbor Act, Section 10 (1899)

Coastal Energy Impact Program (PL 92-538)
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Summary of Environment Sites along the Kalamazoo River

Hydrogeological Investigation

Enbridge Line 6B Release
Marshall, Michigan

Proximity to Enbridge

Groundwater Flow Direction and

Number Site Name Status ST Contaminants of Concern |Impacted Media NAPL Present - Comments
Investigative Area Conditions
Kellogg Foundation
55 Hamblin Street NW toward Battle Creek River/Kalamazoo GW samples collected, no impact, site closed.
1 Battle Creek, Ml Closed Part 213 Site 1500 ft N of Area 3 Petroleum compounds None No River, 15-16 feet bgs Hydrogeological report available.
K-Mart
200 Capital Avenue SW GW not encountered during investigation,
2 Battle Creek, Ml Closed Part 213 Site 1200 ft NW of Area 3 Lead, BTEX, PNAs S, S/IGW interface No (>25 feet bgs), soil very moist at 16' bgs Site Investigation Work Plan, Site Assessment
Lakeview Shell
866 Capital Avenue SW NE toward Lower Mill Pond, 0.006 ft/ft, 482 Phase Il Hydrogeological Interim Status Report, FAR,
3 Battle Creek, Ml Closed Part 213 Site 0.8 Miles SW of Area 3 BTEX, MTBE S, GW No ftlyr, 43-46 ft bgs Closure Report, Initial Abatement Report
Lassen Pontiac/Cadillac
331 Michigan Avenue W
4 Battle Creek, Ml Closed Part 213 Site 1 Mile N of Area 3 PNAs, BTEX S, not significant No 33 ft bgs Closure Report
Leatherman Oil
455 Upton Avenue BTEX, Pb, fluorene,
5 Battle Creek, Ml Part 213 Site 2 Miles NW of Area 3 naphthalene S, GW No N-NE toward Kalamazoo River, 11-12 ft bgs |BEA, FAR
Lily Mobile Home Court
15011 W Michigan Avenue
6 Marshall, Ml Closed Part 213 Site 0.75 Mile N of Area 1 Pb S No Approximately 20 ft bgs Initial site characterization
Machine Cartage Ways
12101 17 Mile Road
7 Marshall, Mi Closed Part 213 Site 1.5 Miles SE of Area 1 (upstream) |BTEX, PNAs S No Approximately 14 ft bgs Closure Report
McLeier Oil Bulk Storage
252 Elm Street E, SW, SE away from ASTSs, approximately
8 Battle Creek, Ml Part 213 Site 1 Mile NE of Area 3 BTEX, PNAs S, GW Yes (MWS-5) |13 ft bgs Emergency Spill Response, Site Characterization
MDOT-Marshall Maintenance
Garage
1242 S Kalamazoo Avenue N-NE, E, shallow 0.04-0.01 ft/day, deep 0.07-
9 Marshall, Mi Closed Part 213 Site 9600 ft E of Area 1 (upstream) BTEX, TCE, TMBs S, GW Yes 0.18 ft/day, 31-33 ft bgs FAR, GW monitoring reports
Medler Electric
212 E Michigan Avenue
10 Battle Creek, Ml Closed Part 213 Site 3000 ft NE of Area 3 BTEX, TMBs, PNAs S No Approximately 20 ft bgs Closure Report
Miller Brothers BTEX, MTBE, TMBs,
864 Capital Avenue SW naphthalene, 2-
11 Battle Creek, Ml Part 213 Site 7000 ft SW of Area 3 methylnaphthalene, Pb S, GW No NE, 0.006 ft/ft, 207 ft/yr, 42-45 ft bgs FAR, Status/GW reports, BEAs
Neighborhoods, Inc.
482 W Van Buren 1000 ft NE of Kalamazoo River,
12 Battle Creek, Ml Closed Part 213 Site 7200 ft N-NW of Area 3 Pb S No SW, 37 ft bgs Closure Report, IAR
P.S. Food Mart
1344 E Columbia Avenue 500 ft N of Kalamazoo River, 8000 ft
13 Battle Creek, Ml Part 213 Site SE of Area 2 BTEX S, GW No NE, 0.01 ft/ft, 37-39 ft bgs Various site investigations, FAR
Scott VanderPloeg 3500 ft SW of Kalamazoo River, 4
430 N 20th Street Miles SE of Area 4, 2 Miles NW of NW based on topography - no GW
14 Springfield, Ml Part 213 Site Area 3 BTEX, heavy metals, PNAs |S No investigation Phase Il ESA
Former Sears Roebuck
170 Capital Avenue 1000 ft SW of Kalamazoo River,
15 Battle Creek, Ml Closed Part 213 Site 2000 ft NW of Area 3 BTEX, PNAs S No 18 ft bgs BEA, Site Characterization, Site Investigation
Sunny Honda Mazda
1385 W Dickman Road 1.5 Miles NW of Area 3, 4000 ft S of
16 Battle Creek, Ml Closed Part 213 Site Kalamazoo River Petroleum compounds S No Unknown Clean Closure Report
Terry's Service
334 N 20th Street 4800 ft SW of Kalamazoo River, 1.7 Hydrogeological work, quarterly reports, Closure Report,
17 Springfield, Ml Closed Part 213 Site Miles NW of Area 3 BTEX S, GW No N-NE, 0.02 ft/ft, 0.04 ft/day, 10 ft bgs NPDES submittals, Site Investigation, Pump Test




Summary of Environment Sites along the Kalamazoo River

Hydrogeological Investigation
Enbridge Line 6B Release

Marshall, Michigan

Proximity to Enbridge

Groundwater Flow Direction and

Number Site Name Status Lo Contaminants of Concern |Impacted Media NAPL Present . Comments
Investigative Area Conditions
Neighborhoods, Inc.
482 W Van Buren Generally S but inconsistent, 0.0037 ft/ft, 13 [IAR, FAR, free product reports, status reports, GW
18 Battle Creek, Ml Part 213 Site 3000 ft. E of Lower Mill Pond/Area 3|MTBE, BTEX, Pb, TMBs S, GW Yes ft/yr, 25-28 ft bgs reports
Trumbull Service Station Approximately 1000 ft NW of
94 North Avenue Kalamazoo River, 4000 ft N-NE of
19 Battle Creek, Ml Part 213 Site Area 3 BTEX, PNAs S, GW No S-SW, 28 ft bgs Site Investigation Reports, UST Removal
Battle Creek Enquirer
155 W Van Buren Street 400 ft N of Battle Creek River, 3800 Closure Reports, Hydrogeological Report, Investigation
20 Battle Creek, Ml Closed Part 213 Site ft N of Area 3 TCE, BTEX S, GW No South toward Battle Creek River, 12-27 ft bgs [Reports, UST Removal
Union Electric
109 EIm Street
21 Battle Creek, Ml Closed Part 213 Site Not reviewed - file too small - - - - -
Battle Creek Federal Center
7225 Tower Road
22 Battle Creek, Ml Part 213 Site Not reviewed - file too small - - - - -
Wagner-Flook Builders Inc.
235 Hamblin Avenue Immediately W of Kalamazoo River,
23 Battle Creek, Ml Closed Part 213 Site 4000 N-NW of Area 3 PNAs S No No information Closure Report
Waldorf Corporation
177 Angel Street
24 Battle Creek, Ml Closed Part 213 Site Not reviewed - file too small - - - - -
W.K. Kellogg Institute Approximately 1000 ft NE of
2 Hamblin Avenue Kalamazoo River, 0.5 Miles NE of
25 Battle Creek, Ml Closed Part 213 Site Area 3 BTEX, MTBE, Pb S, GW No No information Closure Report, 45-day Report, Soil Investigation
United Steel & Wire Company Cr, Cu, Ni, Pb, Zn, As, Hg,
105 S. Washington Street Si, Cd, VOCs, Possibly perched GW, W toward Battle Creek
26 Battle Creek, Ml Part 201 Site 1 Mile N of Area 3 phenanthrene S, GW, SW No River, 0.0008 ft/ft, 2.2 ft/yr Remedial Investigation Reports
Bowers Manufacturing
5177 Comstock Avenue Downstream of Morrow Lake, >2
27 Comstock, Ml Part 201 Site Miles NW of Area 8 As S No 2-10 ft bgs Phase Il ESA, BEA
Comstock Land Ltd Partnership
6900 E Michigan Avenue Approximately 2 Miles W of Area 8, Interim Activities, Hydrogeological Investigation,
28 Comstock, Ml Part 201 Site western edge of Morrow Lake As, Benzene, Pb, Toluene |GW Yes W, 0.004 ft/ft, 2 ft/day Geophysical Investigation, BEA, 2005 GW Report
Hydreco-General Signal-Benteler
9000 E. Michigan Avenue 3150 ft N of Morrow Lake, 0.5 Mile South toward Morrow Lake, 1016 ft/day, GW [RAP, GW Status Reports, Former Treatment System
29 Galesburg, Ml Part 201 Site N of Area 8 VOCs S, GW No elevation 783-786 ft amsl (Purge Wells)
Johnson Controls/American Fibrit
76 Armstrong 1.5 Miles South of Area 4, 2 Miles
30 Battle Creek, Ml Part 201 Site SE of Area 5 Therminol 59 release, PNAs|S, SW Yes N-NW toward Kalamazoo River Tech Memos, Site Assessment
Calhoun County Road
Commission-Battle Creek Facility
1040 Raymond Road 2 Miles E-SE of Area 3, 5 Miles NW Hydrogeological Study, GW Reports, ongoing
31 Battle Creek, Ml Active Part 201 Site of Area 2 CL, BTEX GW No N and W toward Kalamazoo River, 0.004 ft/ft [monitoring
CIiff Street Wells aka General
Foods
275 CIiff Street
32 Battle Creek, Ml Active Part 201 Site 1.25 Miles E of Area 3 VOCs GW Yes W toward Lower Mill Pond Free Product Recovery, quarterly GW sampling




Summary of Environment Sites along the Kalamazoo River

Hydrogeological Investigation

Enbridge Line 6B Release
Marshall, Michigan

Number Site Name Status Proxm_uty .to Enbridge Contaminants of Concern |Impacted Media NAPL Present Grourj(jjwater Flow Direction and Comments
Investigative Area Conditions

E. Columbia Groundwater

Contamination GW sampling, Remedial Investigation Reports, Well
33 Battle Creek, Ml Closed Part 201 Site Boundary within 1 Mile E of Area 3 |VOCs GW Yes Generally NE toward Kalamazoo River Abandonment Report

Global Paint & Ink Company

74 Leonard Wood Drive
34 Battle Creek, Ml Part 201 Site 1.5 Miles SE of Area 4 BTEX, TMBs, 1,1,1-TCA GW No Perched water, S-SE Remedial Investigation Report, Phase | & Il ESA

Grand Trunk Western Railroad Shallow aquifer W-SW toward Battle Creek [Active AS/SVE systems and groundwater carbon

105 E. Jameson River, deep aquifer SW toward Lower Mill treatment systems, active NPDES permit, quarterly GW
35 Battle Creek, Ml Active Part 201 Site 1-3 Miles E-NE of Area 3 TCE, PCE, DCE, VC S, GW Yes Pond reports

Augusta Total

301 E. Michigan Avenue E-SE toward Kalamazoo River, 0.001 ft/ft, 32 |BEAs, FAR, status reports, Well Decommissioning
36 Augusta, Ml Closed Part 213 Site 1.25 Miles SW of Area 5 Petroleum compounds S, GW No ftiyr Report

Battle Creek Adventist Hospital 2400 ft N of confluence of Battle

165 N. Washington Avenue Creek and Kalamazoo Rivers, 7000
37 Battle Creek, Ml Closed Part 213 Site ft N of Area 3 BTEX, PNAs S, GW No W-NW, 50-60 ft bgs, 0.05 ft/ft Hydrogeological Report

Eaton Corp-Springfield

463 N. 20th Street NE toward Kalamazoo River, 8-15 ft bgs, Hydrogeological Reports, purge well groundwater
38 Springfield, Ml Part 201 Site 2.25 Miles NW of Area 3 Cr, Hg, TCE, 1,1,1-TCA GW No 0.0072 ft/ft, 3.2 ft/day system, biostimulation

City of Battle Creek-Kendall

Intersection of Kendall and

Hamblin 500 ft South of Kalamazoo River,
39 Battle Creek, Ml Part 201 Site 4800 ft NW of Area 3 VOCs S, GW No N-NW toward Kalamazoo River, 11-14 ft bgs |[Site Investigation Report, Phase | and Il ESAs, BEA

West Urbandale Area Wells

2384 W. Michigan Avenue
40 Battle Creek, Ml Closed Part 201 Site 2 Miles E-SE of Area 4 VOCs GW No No information Well Decommissioning Report, analytical data

A.K. Zinn/K&M Salvage

160 S. Kendall Street N-NE toward Kalamazoo River, 14-17 ft bgs, |Exposure Pahtway Evaluation, Remedial Investigation
41 Battle Creek, Ml Part 201 Site 1 Mile NW of Area 3 VOCs, Cr, Pb, Hg S, GW No 0.0033 ft/ft, 0.94 ft/day Report

W. Dickman/Kellogg Property

Intersection of Brady and W.

Dickman 3.25 Miles NW of Area 3, 4 Miles Assumed N toward Kalamazoo River, 22-34 ft |Phase | ESA, Geophysical Survey, Remedial
42 Battle Creek, Ml Part 201 Site SE of Area 4 Metals, PNAs S, GW No bgs Investigation, Feasibility Study

Former Springfield Elementary

School

383 N 20th Street No water encountered, assumed to be within
43 Springfield, Ml Part 201 Site 2 Miles NW of Area 3 As, Hg, Se, Pb S No 60 ft bgs Remedial Investigation

Hydrogeological Investigation, Groundwater Extraction

Clark Equipment Company Plant 0.75 Mile South of Kalamazoo NE toward Kalamazoo River, 0.71 ft/day, 10 ft fand Treatment System, Water Quality and Geological
44 Springfield, Ml Part 201 Site (Act 307 Site) [River, 46 ft/day Chlorinated VOCs GW No bgs Reports

Ronan & Kunzl Main Site

500 S. Kalamazoo 500 ft N of Kalamazoo River, South toward Kalamazoo River,
45 Marshall, Mi Part 201 Site upstream of Area 1 TCE, DCE, Ba GW No approximately 10 ft bgs Tech Memos (groundwater investigations)

Former Marshall Manufactured

Gas Plant

200 E Spruce Street 600 ft N of Rice Creek, 2 Miles E- SW toward Rice Creek, 0.010-0.040 ft/ft, 885-
46 Marshall, Mi Active Part 201 Site NE of Area 1 (upstream) BTEX, PNAs GW No 895 ft amsl Groundwater containment and treatment system

Former Marshall City Landfill

Intersection of Hughes and

Marshall 100 ft South of Kalamazoo River, 2 Screening Site Inspection Report, Environmental
47 Marshall, Mi Part 201 Site Miles E of Area 1 (upstream) Unknown None No No information Investigation Report




Summary of Environment Sites along the Kalamazoo River
Hydrogeological Investigation
Enbridge Line 6B Release
Marshall, Michigan

Proximity to Enbridge

Groundwater Flow Direction and

Number Site Name Status ST Contaminants of Concern |Impacted Media NAPL Present - Comments
Investigative Area Conditions
Calhoun County Road
Commission-Marshall Facility
13300 15 Mile Road SW and SE toward Kalamazoo River, 8-14.5
48 Marshall, Mi Active Part 201 Site 0.5 Mile NE of Area 1, upstream Chlorinated VOCs, Na, CI |GW No ft bgs Groundwater monitoring ongoing, hydrogeological study
Equilon Enterprises LLC (Clark),
Marshall Terminal
12451 Old US 27 South 4800 ft South of Kalamazoo River, 2 Groundwater monitoring reports, remediation system
49 Marshall, Mi Part 201 Site Miles SE of Area 1 (upstream) BTEX, MTBE, Pb GW Yes Generally N and NW, approximately 15 ft bgs [installed
Bostik
205 West Oliver Drive 6500 ft South of Kalamazoo River, 2
50 Marshall, Mi Part 201 Site Miles SE of Area 1 (upstream) PCE S, GW No NW, 0.22 ft/day, 12-14 ft bgs Hydrogeological investigations, UST removal
June Aldrich LUST Site
516-520 Capital Ave NW, 25 ft bgs, 31.34 ft/year, gradient 0.106 |Hydrogeological study (copied), 1994 Phase Il Hydrogeo
51 Battle Creek, Ml Part 213 BTEX, chlorinated solvents [GW, S No ft/ft study, Initial assessment report.
AT&T
216 Spring Street phenanthrene, No groundwater encountered in soil borings [file too small and no significant hydrogeo information to
52 Battle Creek, Ml Part 213 3000 feet south of Kalamazoo River |fluoranthrene S No down to 20 feet copy
Baker Oll
1583 West Dickman Road 2-methylnaphthalene, NE, 0-6 feet bgs, 2.85 ft/day, one gw unit 1995 BEA, 1995FAR (portions copied), 2006 well
53 Battle Creek Part 213 <0.5 mile south of Kalamazoo River |BTEX, TMBs, naphthalene |S, GW Yes indentified decomissioning report, 2006 Verification of Remediation
City of Battle Creek, Equipment
Division 2002 FAR (portions copied), 1989 tank reports, Initial
350 West Michigan Ave SW, 25-32 ft bgs, gradient 0.006 ft/ft, 15.5 Assessment Report, Free Product Status reports
54 Battle Creek Ml Part 213 500 feet north of Kalamazoo River |BTEX, TMBs S, GW Yes ftlyear (portions copied)
City of Battle Creek Police
Division
20 North Division
Battle Creek, Ml 1100 north of Kalamazoo River, 400 N-NW towards Battle Creek River, 9-16 ft bgs,[1989 Hydrogeolocial Report (portions copied), 2000
55 Part 213 feet south of Battle Creek River BTEX GW, S 816-821ft FAR (Portions copied)
169 East State Street 1000 feet east of Kalamazoo River, |Vinyl Chloride, GW, surface water NW (towards Battle Creek River) 816-817 feet|1995 Hydrogeolical Study (portions copied) 1991 45-day
56 Battle Creek, Ml Part 213 400 feet south of Battle creek River |[dichlorofluormenthane samples were ND No amsl| Report (portions copied)
1996 FAR, Aquifer performance test (copied), Phase I
Battle Creek Gas Com Site investigation (portions copied) Phase | &ll site
165 S Monroe Steet investigation
57 Battle Creek, Ml Part 213 <500 feet east of Kalamazoo River |BTEX GW, S No N-NW, 10-12 ft bgs, 38 ft/year, 0.01 ft/ft
Clark Service Station 1999 FAR (portions copied), IAR, BEA, Supplemental
58 328 Capital Ave Part 213 1500 feet NE of Kalamazoo River |BTEX, Naphthalene, TMBs |GW, S No NE, 16 ft bgs, one hydrogeo unit reports (monitoring reports)
Columbia Cleaners
859 Capital Ave
59 Battle Creek M Part 213 BTEX S, GW NE, 42-46 ft bgs BEAs
Classic Crysler
1484 South Michigan Ave
60 Battle Creek, Ml Part 213, closed
Groundwater sampling reports, 2009 groundwater
sampking and groundwater system decomissioning
General Foods two aquifers upper flow direction is North at  |report 1998 RBCA Evaluation (poritons copied), Free
275 CIiff Street 3500 feet North of Kalamazoo river 852-858 amsl, and lower flow is N-NW at product reports, 1990 preliminary Investigation report
61 12/31 Building Part 213 and south of Battle Creek river BTEX GW Y 816.5-817.5 amsl (copied)
General Foods two aquifers upper flow direction is North at  |1992 RAP (portions copied - aquifer hydraulic drawdown
275 CIiff Street 3500 feet North of Kalamazoo river 852-858 amsl, and lower flow is N-NW at tests), 1994-2009 Groundwater monitoring reports, 1990
62 10/19 Building Part 213 and south of Battle Creek river acetaldeyde S, gw No 816.5-817.5 amsl IAR, 1990 Site investigation Work Plan




Summary of Environment Sites along the Kalamazoo River

Hydrogeological Investigation
Enbridge Line 6B Release

Marshall, Michigan

Proximity to Enbridge

Groundwater Flow Direction and

Number Site Name Status ST Contaminants of Concern |Impacted Media NAPL Present - Comments
Investigative Area Conditions
1991, Site Assessment Report, 1993 Expanded
EMRO #6318 Hydrogeolocial Report, Free Product Recovery Rports
390 East Michigan Ave 3000 feet north of Kalamazoo river, (1993-1994) 1996 & 2007 FAR, 1990-2010
63 Battle Creek, Ml Part 213 2000 feet south of BC River BTEX, MTBE S, GW Y N, 20 ft bgs Groundwater and Free Product Monitoring Reports
FISCA Qil Company 1995 Initial Site Assessment,1998 LUST Closure report,
321 Capital Ave 1994 & 2007Site Activities Reports, 2008 FAR (portions
64 Battle Creek, Michigan Part 213 4000 ft south of Kalamazoo river Lead, BTEX, S, GW No N, 28-31 ft bgs copied), Several status/monitoring reports (2008-2009)
Former Gas Station
170 Capital Ave 200 ft SW of Kalamazoo river, Mill
65 Battle Creek, Mi Part 213 Pond is 1500 SE PNAs S 18' bgs, direction unknown BEA
Kellogg Inst/BC Transit 1995 NPDES Permit, 1995 Administrative Agreement,
2 Hamblin AVE/75 Beacon Street 1994 Site Investigation and Corrective Action Plan
Battle Creek, Ml (portions copied), O&M Plans for treatment,
66 part 213 500 feet east of Kalamazoo river BTEX, TMBs, PNAs S, GW No W-SW, 812-815 amsl| Performance Monitoring Reports (1996-2010)
Wright Brothers 1994 Hydrogeo Report (portions copied), 1992 Stie
420 East Michigan Investigation and Free Product Investigation and
67 Battle Creek, Ml Part 213 3400 feet N of Kalamazoo river BTEX, Lead S. GW East, 13.5 ft bgs, 0.008 ft/ft Hydrogeo Work Plan
Canteen Services
110 McCullen
68 Kalamazoo, Mi Part 201, closed 1500 ft North of Kalamazoo Rier GW No South, 3-9'bgs 2003 Closure report
Bell Auto Sales
169 East Michigan Ave
69 Galesburg, Ml closed 201/213 1500 ft North of Kalmazoo river BTEX,TMBs GW South, 8' bgs 2003 Closure report, not much infor in file
Roelof Dairy
95 East Michigan Ave 2008 BEA, 1994 Phase | Hydrogeological Report, 1993
70 Kalamazoo, Ml Part 201 1000 ft north of Kalamazoo River South, 9' bgs IAR, 1997 FAR (portions copied)
Titus Construction Co. 2001 Lust Closure Report (copied portions), 1998 FAR,
12105 East Michigan Ave 1994 Phase | Hydrogeological Report, 1995 Phase I
71 Galesburg, Ml Part 201 300 ft South of Kalamazoo River BTEX GW, S N-NW, 23' bgs Hydrogeological Report
1993 Prelimiary Assessment, 1996 SAP, 1995 Work
Plan, 1995 Work Plan, 1995 Scope of Work/Site
Investigation, 1997 Site Investigation Report (portions
copied), 2007 final groundwater, surface water, and
Fort Custer Miliary Center BTEX, Lead, 111-TCA, Pce, pore water Sampling Plan, 2007-2009 Groundwater
72 Reservation part 201 0-1 mile S of Kalamazoo River Arsenic S, GW, SW? N&west of Kalamazoo River, 9-55' bgs, 4.2 ft/dSampling Reports
Fort Custer Small Arms Firing 1999 Scope of work, 1999 Environmental Site
73 Range Part 201 0-1 mile S of Kalamazoo River metals, SVOCs S N&west of Kalamazoo River, 9-55' bgs, 4.2 ft/dAssessment Work Plan, 2000 Site Investigation Report
Michigan Paperboard
79 Fountain Street 1989 Subsurface Investigation UST Removal Site, 1992
74 Battle Creek, Ml Part 201/213 < 500 feet west of Kalamazoo River [BTEX, Isopropanol S No No information Progress Report and Site Investigation Work Plan
Western Michigan Refrigeration
Warehouse 1996 Closure Report, 1996 Environmental Reports -
1400 South 35th Street Phase Il Subsurface Investigation (portions copied),
75 Galesburg, Mi Part 201/213 0.25 south of Kalamazoo River BTEX, Naphthalene GW no NW 1998 Revision to the 1996 Closure Report
Texaco
1540 S 35th Street BTEX, Naphthalene, TMBs, 1996 Remediation Pilot Test Results, 1999 Groundwater
76 Kalamazoo, Mi Part 201/213 0.25 mile South of Kalamazoo River |PNAs S, GW yes N, 10' bgs Sampling Report, 1996 IAR, 1997 FAR, 2005 BEA
Mikes Tire Service
144 West Michigan Ave 1994 1AR, 1995 IAR/Phase | Hydrogeological Report
77 Kalamazoo, Ml Part 201 0.25 Mile North of Kalamazoo River |[BTEX, PCE, Carbon Tet. S, GW W-SW, 0.00148 ft/day (portions copied), 2006 BEA




Summary of Environment Sites along the Kalamazoo River

Hydrogeological Investigation
Enbridge Line 6B Release

Marshall, Michigan

Proximity to Enbridge

Groundwater Flow Direction and

Number Site Name Status ST Contaminants of Concern |Impacted Media NAPL Present - Comments
Investigative Area Conditions
2004-2005 Status Reports, 1996 FAR, 1996
Investigation Summary Report, 1995 Investigation
Galesburg-Augusta School Summary Report (portions copied), 1994 Corrective
600 West Michigan Ave Action Plan, 1993 Summary of Groundwater
78 Kalamazoo, Mi Part 201 900 feet west of Kalamazoo River anBTEX, Naphthalene S, SW yes N, 5.5-9.5 bgs Investigation,
1987-89 Hydrogeolocigal Reports (Groundwater
Monitoring), 1991 Site Investigation Report, 1992 Interin
Davis Oil C-Store Response Report, 1992 NPDES Permit, 1993 Site
6 East Michigan Ave Investigation Report, 1994 Soils Investigation Report,
79 Kalamazoo, Ml Part 201 1000 ft north of Kalamazoo River BTEX S, GW S, 9 ft bgs 2000-2006 Status and Monitoring Reports
1991 Site Investigation Report, 2002-2009 Free Product
Davis Oil #2 Status Reports, 1994 Hydrogeological Report, 1996
80 45 West Michigan Ave Part 201 1000 ft north of Kalamazoo River BTEX S, GW yes S-SE towrds Kalamazoo River FAR
1996 No Further Remedial Action Letter, 1996 Release
81 Fort Custer Heating Oil Spill NFRA, Part 201 Closure Report. No Hydrogeological information in file.
Mostly correspondence in file, no hydrogeological
82 Fort Custer State Lead information
60 North 12th Street Arsenic, Lead,
83 Springfield Michigan Part 201 1000 ft South of Kalamazoo River |Benzo(a)pyrene S 22' bgs 2003 BEA & Due Care Plan
1450 & 1588 West Dickman
Road
84 Springfield, Ml Part 201 1 mile South of Kalamazoo River 2005 BEA and Due Care Plan
C&F Service Station
3 Spring Street
85 Battle Creek, Mi Closed Part 213 Site File not significant to Review
Calhoun County Medical Care
Facility
1150 East Michigan
86 Battle Creek, Mi Closed Part 213 Site File not significant to Review
S Soll
GW Groundwater
SW Surface Water
GWFV Groundwater Flow Velocity
bgs Below Ground Surface
ft foot or feet
N North
NE Northeast
NW Northwest
SE Southeast
SW Southwest

amsl

Above Mean Sea Level
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USGS Hydrographs
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UsGS 04103500 KALAMAZOD RIVEER AT MARSHALL, MI
Drainage Area: 449 Sgquare Miles, Length of Record: 41 Years
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UsSGs 04103500 KALAMAZOO RIVER AT MARSHALL, MI
Drainage Area: 449 Sguare Miles, Length of Record: 41 Years
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USGS OBSERVATION LOGS

Depth to Water Range

USGS Station ID Location Lat Long Depth (feet below LS) Dates

#421614085270801 Miller Drive at Morrow Lake 42.27059785 |-85.45222335 |27 6t0 13.5 1987 - 2005

#421616085262801 Galesburgh Rest Area 42.2711534 -85.4411118 |47.7 20.8t021.6 1987 - 1988

#421713085264601 E. Michigan Avenue, North of Morrow Lake 42.28781959  |-85.44527929 |29 13.2to0 16 1987 - 2005

#422056085211701 N. 42cnd St. North of Augusta 42.34892908 |-85.35472255 |34.8 9.8t012 1987 - 2005
Michigan Ave, north of Kalamazoo River, near

#422207085175501 Area 4. 42.36753978 |-85.29861 62.5 1.2to0 3.65 1987 - 2002




DEPTH TO WATER FROM LAND SURFACE IN FEET

19

20

21

22

02S 10W 26ABD01 KALAMAZOO CO (K-31)

1988
CALENDAR YEAR

EXPLANATION

+ GWSI TAPE-DOWN MEASUREMENTS

NO WATER YEAR SUMMARY FOR TAPE-DOWN ONLY STATIONS

USGS STATION 421616085262801
PERIOD OF RECORD, WATER YEARS 1987 — 1988, PLOT GENERATED 8/4 /2005
DEPTH OF WELL IS 47.7 FT, PRIMARY AQUIFER DESIGNATION:
FOR MORE INFORMATION REGARDING THESE DATA, PLEASE CONTACT
USGS MICHIGAN WATER SCIENCE CENTER, http://mi.water.usgs.gov
517-887—-8903(TELEPHONE); 517—887-8937(FAX); hwreeves@usgs.gov (EMAIL)




DEPTH TO WATER FROM LAND SURFACE IN FEET

10

11

12

01S 09W 27CCC 01 KALAMAZOO CO (K-5)

+

1996 1998 2000 2002 2004
CALENDAR YEAR

1988 1990 1992 1994

EXPLANATION

+ GWSI TAPE-DOWN MEASUREMENTS

NO WATER YEAR SUMMARY FOR TAPE-DOWN ONLY STATIONS

USGS STATION 422056085211701
PERIOD OF RECORD, WATER YEARS 1987 — 2005, PLOT GENERATED 8/4 /2005
DEPTH OF WELL IS 34.8 FT, PRIMARY AQUIFER DESIGNATION:
FOR MORE INFORMATION REGARDING THESE DATA, PLEASE CONTACT
USGS MICHIGAN WATER SCIENCE CENTER, http://mi.water.usgs.gov
517-887—-8903(TELEPHONE); 517—887-8937(FAX); hwreeves@usgs.gov (EMAIL)



Appendix C

Potable Wells



Summary of Iron and Nickel Detection Ranges in Townships Along the Kalamazoo River

Townships Iron Minimum Detected Iron Maximum Detected Nickel Minimum Detected Nickel Maximum Detected
Concentration (mg/L) Concentration (mg/L) Concentration (mg/L)* Concentration (mg/L)
Marshall 0.1 6.5 0.003 0.01
Emmett 0.1 5.9 0.002 0.01
Battle creek 0.1 5.08 0.001 0.007
Bedford 0.09 6 0.002 0.01
Ross 0.01 7.2 0.003 0.01
Charleston 0.1 10.3 0.003 0.01
Comstock 0.02 16 0.002 0.008
|  Enbridge PW Data Set 0.02 6.71 0.005 0.043

* a number of the results were reported as 0.000, these are suspect and not included in the summary for nickel




Residential Well Sampling and Letter Status
Wells Within 200-Foot High Water Mark Buffer

as of October 25, 2010

Well Number

Property Number

Tax ID

House No

Street

Address

City

State

County

Permission

Permission Date

BTEX, GRO, ORO,
DRO Detects

Other Crude Oil
Constituent Detects

Period 0
(7/27 - 8/18)

Period 1
(8/19 - 9/1)

Period 2
(9/2 - 9/15)

Period 3
(9/16 - 9/29)

Period 4
(9/30 - 10/13)

Period 5
(10/14 - 10/27)

Sampling Events

Count

Period 1
(8/19 - 9/1)

Period 2
(9/2 - 9/15)

Period 3
(9/16 - 9/29)

Period 4
(9/30 - 10/13)

Period 5
(10/14 - 10/27)

Letters Sent Count

C0002C6A

C0002C6

16-305-006-00

105

MARSHALL ST

105 MARSHALL ST

Ceresco

Mi

Calhoun

Unattended
Permission,
Anytime

25-Sep-10

Iron (1)

9/25/2010

10/25/2010

10/6/2010

[

CO004F3A

C0004F3

10-026-008-20

10719

DDRN

10719DDRN

CERESCO

Mi

Calhoun

Permit but
Call/Schedule
Required

12-Sep-10

Iron (2)

8/31/2010

9/12/2010

9/20/2010

10/17/2010

10/1/2010

10/1/2010

C001311A

C001311

16-468-109-00

117

FRIENDSHIP LN

117 FRIENDSHIP LN

MARSHALL

Mi

Calhoun

Unattended
Permission,
Anytime

06-Sep-10

Iron (1)

9/8/2010

10/27/2010

10/4/2010

C001899A

C001899

16-341-063-00

12252

15 1/2 MILE RD

12252 15 1/2 MILE RD

MARSHALL

Mi

Calhoun

Unattended
Permission,
Anytime

31-Aug-10

8/31/2010

10/11/2010,
10/12/2010

10/22/2010

10/14/2010

10/15/2010

C002068A

C002068

16-341-063-01

12260

15 1/2 MILE RD

12260 15 1/2 MILE RD

MARSHALL

Mi

Calhoun

Permit but
Call/Schedule
Required

31-Aug-10

8/31/2010

9/12/2010

10/22/2010

10/21/2010

10/15/2010

CO0021FEA

CO021FE

16-340-021-03

12271

15 1/2 MILE RD

12271 15 1/2 MILE RD

MARSHALL

MI

Calhoun

Permit but
Call/Schedule
Required

19-Sep-10

9/4/2010

9/19/2010

10/11/2010

10/24/2010

10/14/2010

10/4/2010

C0023D2WP1

C0023D2

10-200-005-00

123

N Main

123 N Main

Ceresco

MI

Calhoun

Permit but
Call/Schedule
Required

13-Oct-10

C002471A

C002471

16-341-051-01

12374

16 MILE RD

12374 16 MILE RD

MARSHALL

MI

Calhoun

Unattended
Permission,
Anytime

01-Sep-10

Iron (2)

9/1/2010

9/4/2010

9/17/2010

10/13/2010

10/5/2010

10/4/2010,
10/13/2010

C0027CBA

C0027CB

16-340-021-05

12461

15 1/2 MILE RD

12461 15 1/2 MILE RD

MARSHALL

MI

Calhoun

Unattended
Permission -
Anytime

31-Aug-10

Iron (3)

8/31/2010

9/12/2010

9/17/2010

10/11/2010

10/21/2010

10/14/2010

10/13/2010

C0029CCWP1

C0029CC

16-305-009-00

125

MARSHALL ST

125 MARSHALL ST

CERESCO

MI

Calhoun

Unattended
Permission,
Anytime

08-Sep-10

CO0040EE

CO040EE

16-340-081-00

12909

15 MILE RD

12909 15 MILE RD

MARSHALL

MI

Permit but
Call/Schedule
Required

25-Oct-10

10/25/2010

C0042C2wWP1

C0042C2

10-460-015-00

130

RIVER DR.

130 RIVER DR.

BATTLE CREEK

Unattended
Permission,
Anytime

23-Oct-10

C00474DA

C00474D

10-460-012-00

134

S RIVER DR

134 SRIVER DR

BATTLE CREEK

MI

Unattended
Permission,
Anytime

24-Oct-10

10/24/2010

C0048DCA

C0048DC

04-530-074-00

135

QUAIL ST

135 QUAIL ST

Battle Creek

M

CALHOUN

Unattended
Permission,
Anytime

23-Sep-10

Iron (2)

9/23/2010

10/7/2010

10/17/2010

10/6/2010

10/26/2010

C005139A

C005139

04-530-075-00

137

QUAIL ST

137 QUAIL ST

BATTLE CREEK

M

Calhoun

Unattended
Permission -
Anytime

26-Aug-10

Iron (5)

8/28/2010

9/13/2010

9/21/2010

10/7/2010

10/17/2010

10/2/2010

10/4/2010

10/8/2010

10/25/2010

C005315A

C005315

16-304-003-00

138

N MAIN ST

138 N MAIN ST

CERESCO

MI

Unattended
Permission,
Restricted
Times

25-Oct-10

10/25/2010

CO00589DA

C00589D

04-530-076-00

141

QUAIL ST

141 QUAIL ST

BATTLE CREEK

M

Calhoun

Unattended
Permission -
Anytime

26-Aug-10

Iron (5)

8/28/2010

9/13/2010

9/21/2010

10/7/2010

10/17/2010

10/2/2010

10/4/2010

10/7/2010

10/26/2010

C00856DA

C00856D

04-26-365-050

15200

E AUGUSTA DR

15200 E AUGUSTA DR

AUGUSTA

M

Kalamazoo

Unattended
Permission,
Anytime

07-Sep-10

Iron (3)

9/7/2010

9/17/2010

10/8/2010

10/18/2010

10/5/2010

10/25/2010

CO00928FA

C00928F

04-26-384-030

15470

E AUGUSTA DR

15470 E AUGUSTA DR

AUGUSTA

M

Kalamazoo

Unattended
Permission -
Anytime

27-Oct-10

8/31/2010

10/27/2010

10/5/2010

C0094BAPW1

CO0094BA

16-340-021-00

15501

TAU RD

15501 TAU RD

MARSHALL

M

Calhoun

Permit but
Call/Schedule
Required

01-Sep-10

Iron (2)

9/11/2010

9/25/2010

10/4/2010

10/6/2010

C009696A

C009696

16-340-048-00

15516

ADRN

15516 ADRN

MARSHALL

Ml

Unattended
Permission,
Anytime

25-Oct-10

10/25/2010

CO108EFWP1

CO108EF

16-350-030-01

16235

DIVISION DR

16235 DIVISION DR

MARSHALL

Ml

Calhoun

Unattended
Permission,
Anytime

24-Oct-10

C011485A

C011485

16-301-015-00

173

S MAIN ST

173 S MAIN ST

CERESCO

Ml

Calhoun

Unattended
Permission,
Anytime

19-Sep-10

Iron (2)

9/19/2010

10/6/2010

10/16/2010

10/19/2010

CO0118AEA

CO118AE

16-307-009-00

187

WATERS ST

187 WATERS ST

CERESCO

Ml

Calhoun

Permit but
Call/Schedule
Required

28-Aug-10

Iron (3)

8/28/2010

9/11/2010

9/20/2010

10/12/2010

10/22/2010

10/14/2010

10/14/2010

C0127FCA

C0127FC

16-468-082-00

21

FRIENDSHIP LN

21 FRIENDSHIP LN

MARSHALL

MI

Calhoun

Unattended
Permission,

Anytime

16-Sep-10

8/31/2010

10/23/2010

10/5/2010
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Residential Well Sampling and Letter Status
Wells Within 200-Foot High Water Mark Buffer

as of October 25, 2010

Well Number

Property Number

Tax ID

House No

Street

Address

City

State

County

Permission

Permission Date

BTEX, GRO, ORO,
DRO Detects

Other Crude Oil
Constituent Detects

Period 0
(7/27 - 8/18)

Period 1
(8/19 - 9/1)

Period 2
(9/2 - 9/15)

Period 3
(9/16 - 9/29)

Period 4
(9/30 - 10/13)

Period 5
(10/14 - 10/27)

Sampling Events

Count

Period 1
(8/19 - 9/1)

Period 2
(9/2 - 9/15)

Period 3
(9/16 - 9/29)

Period 4
(9/30 - 10/13)

Period 5
(10/14 - 10/27)

Letters Sent Count

C0129FBA

C0129FB

16-468-079-00

215

HEATHER DR

215 HEATHER DR

MARSHALL

Mi

Calhoun

Unattended
Permission,
Anytime

04-Sep-10

Iron (3)

9/4/2010,
9/9/2010

9/24/2010

10/11/2010

10/21/2010

10/4/2010,
10/4/2010

10/6/2010

w

C013407A

C013407

16-307-027-00

224

CDRN

224CDRN

CERESCO

Mi

Calhoun

Unattended
Permission,
Anytime

19-Sep-10

Iron (1)

9/5/2010

9/20/2010

10/6/2010

10/15/2010

10/1/2010

10/19/2010

C0137BDA

C0137BD

16-463-006-00

237

SQUAW CREEK RD

237 SQUAW CREEK RD

MARSHALL

Mi

Calhoun

Unattended
Permission,
Anytime

01-Sep-10

Iron (5)

9/1/2010

9/11/2010

9/20/2010

10/2/2010

10/16/2010

10/5/2010

10/4/2010

CO0139BAA

CO0139BA

16-463-009-00

243

SQUAW CREEK RD

243 SQUAW CREEK RD

MARSHALL

Mi

Calhoun

Unattended
Permission,
Anytime

01-Sep-10

Iron (4)

9/1/2010

9/12/2010

9/19/2010

10/3/2010

10/16/2010

10/5/2010

10/4/2010

10/19/2010

C0144CO0A

C0144C0

16-468-083-00

29

FRIENDSHIP LN

29 FRIENDSHIP LN

MARSHALL

Mi

Calhoun

Unattended
Permission,
Anytime

12-Sep-10

Iron (3)

8/31/2010

9/12/2010

9/19/2010

10/1/2010

10/14/2010

10/5/2010

10/4/2010

C01477APW1

C01477A

04-029-008-01

340

Stillson

340 Stillson

Battle Creek

Calhoun

Refused
Permission

29-Sep-10

Iron (2)

C01497DA

C01497D

04-520-012-00

3609

KALAMAZOO AVE

3609 KALAMAZOO AVE

BATTLE CREEK

Ml

Calhoun

Unattended
Permission,
Anytime

21-Sep-10

Iron (2)

8/31/2010

9/21/2010

10/10/2010

10/21/2010

10/14/2010

10/8/2010

C015098PW1

C015098

10-560-139-00

401

S SHORE DR

401 S SHORE DR

BATTLE CREEK

Ml

Calhoun

Unattended
Permission -
Anytime

26-Aug-10

Iron (4)

8/28/2010

9/13/2010

9/19/2010

10/10/2010

10/20/2010

10/2/2010

10/4/2010,
10/13/2010

C015322A

C015322

04-550-025-00

4057

SAN JUAN AVE

4057 SAN JUAN AVE

BATTLE CREEK

Ml

Calhoun

Unattended
Permission,
Anytime

07-Sep-10

Iron (3)

9/13/2010

9/16/2010

9/30/2010

10/14/2010

10/6/2010,
10/4/2010

10/6/2010

10/19/2010

C015481A

C015481

04-550-024-00

4059

SAN JUAN AVE

4059 SAN JUAN AVE

BATTLE CREEK

Ml

Calhoun

Unattended
Permission,
Anytime

04-Sep-10

Iron (2)

9/4/2010

9/16/2010

9/30/2010

10/14/2010

10/4/2010

10/6/2010

10/19/2010

CO0156ADA

C0156AD

04-550-022-00

4075

SAN JUAN AVE

4075 SAN JUAN AVE

BATTLE CREEK

Ml

Calhoun

Unattended
Permission,
Anytime

01-Sep-10

Iron (4), Nickel
(3

9/1/2010

9/13/2010

9/21/2010

9/30/2010

10/14/2010

10/14/2010

C01573BA

C01573B

04-550-021-00

4077

SAN JUAN AVE

4077 SAN JUAN AVE

BATTLE CREEK

Ml

Calhoun

Unattended
Permission,
Anytime

01-Sep-10

Iron (4)

9/1/2010

9/13/2010

9/16/2010

9/30/2010

10/14/2010

10/4/2010

10/14/2010

C016277A

C016277

16-468-080-00

FRIENDSHIP LN

5 FRIENDSHIP LN

MARSHALL

Ml

Calhoun

Unattended
Permission,
Anytime

06-Sep-10

Iron (2)

9/8/2010

10/23/2010

10/5/2010

C0165D4PW1

C0165D4

10-560-116-06

S SHORE DR, SUITE 226

601 S SHORE DR, SUITE 226

BATTLE CREEK

Ml

Calhoun

Unattended
Permission,
Anytime

14-Sep-10

Iron (2)

8/28/2010,
8/31/2010

9/14/2010

9/20/2010

10/9/2010

10/19/2010

10/4/2010,
10/5/2010

10/5/2010

C017595PW1

C017595

10-800-146-00

905

BELTON

905 BELTON

Battle Creek

Mi

Calhoun

Unattended
Permission,
Anytime

24-Oct-10

10/24/2010

C0177B9A

C0177B9

10-800-143-00

917

BELTON AVE

917 BELTON AVE

Battle Creek

Ml

Calhoun

Unattended
Permission,
Anytime

28-Sep-10

Iron (2)

9/28/2010

10/24/2010

10/20/2010

C0179BEPW1

C0179BE

16-468-106-00

93

FRIENDSHIP LN

93 FRIENDSHIP LN

MARSHALL

Ml

Calhoun

Unattended
Permission,
Anytime

15-Sep-10

10/13/2010

10/23/2010

C0180D5A

C0180D5

10-800-140-00

937

BELTON AVE

937 BELTON AVE

BATTLE CREEK

Ml

Calhoun

Unattended
Permission -
Anytime

31-Aug-10

Iron (4)

8/31/2010

9/14/2010

9/20/2010

10/7/2010

10/17/2010

10/5/2010

10/5/2010

CO01836FA

C01836F

10-800-138-00

945

BELTON AVE

945 BELTON AVE

BATTLE CREEK

M

Calhoun

Unattended
Permission -
Anytime

30-Aug-10

Iron (5)

8/30/2010

9/13/2010

9/20/2010

10/7/2010

10/17/2010

10/5/2010

10/4/2010,
10/13/2010

CO01855AA

C01855A

07-26-205-023

9561

MILLER DR

9561 MILLER DR

GALESBURG

M

KALAMAZOO

Unattended
Permission,
Anytime

23-Sep-10

9/23/2010

10/5/2010

10/16/2010

10/6/2010

10/19/2010

10/28/20
10

C018776A

C018776

07-26-226-016

9845

MILLER DR

9845 MILLER DR

GALESBURG

M

KALAMAZOO

Unattended
Permission,
Anytime

23-Sep-10

9/23/2010

10/5/2010

10/16/2010

10/6/2010

10/19/2010

CO188E7A

CO188E7

10-200-003-00

107

N MAIN ST

107 N MAIN ST

CERESCO

Ml

CO1932EA

CO01932E

08-19-201-030

11530

E MICHIGAN AVE

11530 E MICHIGAN AVE

GALESBURG

Ml

Kalamazoo

Unattended
Permission,
Anytime

01-Sep-10

Iron (1)

9/1/2010

9/12/2010

10/3/2010

10/16/2010

9/2/2010

10/4/2010,
10/18/2010

C01948DPW1

C01948D

08-18-451-052

11623

E MICHIGAN AVE

11623 E MICHIGAN AVE

GALESBURG

Ml

Kalamazoo

Unattended
Permission,
Anytime

06-Sep-10

9/8/2010

9/17/2010

10/8/2010

10/18/2010

10/16/2010

10/8/2010

10/25/2010

C019930PW1

C019930

08-17-376-021

12421

FORT CUSTER

12421 FORT CUSTER

Galesburg

Ml

Kalamazoo

Unattended
Permission,
Anytime

23-Oct-10

10/23/2010

C0208B6A

C0208B6

10-025-002-01

13858

11 MILE RD

13858 11 MILE RD

CERESCO

MI

CALHOUN

Unattended
Permission,

Anytime

24-Sep-10

Iron (2),
Naphthalene (1)

9/24/2010

10/6/2010

10/16/2010

10/6/2010
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Residential Well Sampling and Letter Status
Wells Within 200-Foot High Water Mark Buffer

as of October 25, 2010

Well Number

Property Number

Tax ID

House No

Street

Address

City

State

County

Permission

Permission Date

BTEX, GRO, ORO,
DRO Detects

Other Crude Oil
Constituent Detects

Period 0
(7/27 - 8/18)

Period 1
(8/19 - 9/1)

Period 2
(9/2 - 9/15)

Period 3
(9/16 - 9/29)

Period 4
(9/30 - 10/13)

Period 5
(10/14 - 10/27)

Sampling Events

Count

Period 1
(8/19 - 9/1)

Period 2
(9/2 - 9/15)

Period 3
(9/16 - 9/29)

Period 4
(9/30 - 10/13)

Period 5
(10/14 - 10/27)

Letters Sent Count

C0218F7PW1

C0218F7

16-340-096-00

15395

ADRN

15395 ADRN

MARSHALL

M

Calhoun

Unattended
Permission,
Anytime

01-Sep-10

Iron (2)

9/15/2010

9/22/2010

10/4/2010

10/13/2010

N

C0227A5A

C0227A5

04-520-008-01

3588

KALAMAZOO AVE

3588 KALAMAZOO AVE

BATTLE CREEK

M

Calhoun

Unattended
Permission -
Anytime

26-Aug-10

8/28/2010

9/13/2010

9/21/2010

10/10/2010

10/21/2010

10/4/2010

10/14/2010

10/14/2010

C0229A2A

C0229A2

6120-00-019-0

391

SOUTH SHORE DR

391 SOUTH SHORE DR

BATTLE CREEK

Mi

CALHOUN

Unattended
Permission,
Anytime

28-Sep-10

Iron (1)

9/28/2010

10/12/2010

10/27/2010

10/19/2010,
10/20/2010

C023047A

C023047

04-550-027-00

4039

SAN JUAN AVE

4039 SAN JUAN AVE

BATTLE CREEK

Mi

Calhoun

Unattended
Permission -
Anytime

31-Aug-10

Iron (4)

8/31/2010

9/13/2010

9/16/2010

9/30/2010

10/14/2010

10/5/2010

10/4/2010

10/7/2010

10/19/2010

C0231D1A

C0231D1

04-550-041-00

4060

SAN JUAN AVE

4060 SAN JUAN AVE

BATTLE CREEK

Mi

CALHOUN

Unattended
Permission,
Anytime

23-Sep-10

Iron (3)

9/25/2010

9/30/2010

10/14/2010

10/6/2010

C02433AWP1

C02433A

10-200-002-00

103

N MAIN ST

103 N MAIN ST

CERESCO

MI

Calhoun

Unattended
Permission,
Anytime

04-Sep-10

Iron (2)

9/4/2010

9/17/2010

10/6/2010

10/15/2010

10/13/2010

10/13/2010

10/16/2010

C0246B5WP1

C0246B5

08-18-451-030

42

MCCOLLUM

42 MCCOLLUM

GALESBURG

MI

Kalamazoo

Unattended
Permission,
Anytime

12-Oct-10

C024723PW1

C024723

07-24-380-050

10461

MILLER DR

10461 MILLER DR

GALESBURG

MI

Kalamazoo

Unattended
Permission,
Anytime

26-Aug-10

9/4/2010

9/17/2010

10/6/2010

10/19/2010

C0248B2PW1

C0248B2

07-24-455-010

10509

MILLER DR

10509 MILLER DR

GALESBURG

MI

Kalamazoo

Permit but
Call/Schedule
Required

06-Sep-10

Iron (3)

9/8/2010

9/17/2010

10/6/2010

10/16/2010

10/13/2010

10/7/2010

10/19/2010

C0250C1wWP1

C0250C1

07-24-455-020

10571

MILLER DR

10571 MILLER DR

GALESBURG

MI

Kalamazoo

C0250C1wWP2

C0250C1

07-24-455-020

10571

MILLER DR

10571 MILLER DR

GALESBURG

MI

Kalamazoo

10/23/2010

C0252EDA

C0252ED

07-24-455-030

10629

MILLER DR

10629 MILLER DR

GALESBURG

MI

Kalamazoo

Permit but
Call/Schedule
Required

06-Sep-10

9/8/2010

9/17/2010

10/6/2010

10/16/2010

10/13/2010

10/7/2010

10/19/2010

C0254D8

C0254D8

10-026-008-10

10691

DDRN

10691 DDR N

CERESCO

MI

Calhoun

Unattended
Permission,
Anytime

05-Sep-10

Iron (1)

9/5/2010

10/24/2010

10/6/2010

C025965WP1

C025965

08-18-451-041

11447

East Michigan Ave

11447 East Michigan Ave

Galesburg

MI

Kalamazoo

Unattended
Permission,
Anytime

09-Oct-10

10/16/2010

C0269A6PW1

C0269A6

08-19-205-070

11531

CLIMAX DR

11531 CLIMAX DR

GALESBURG

MI

Kalamazoo

Unattended
Permission,
Anytime

08-Oct-10

8/29/2010

9/11/2010

9/17/2010

10/8/2010

10/18/2010

10/13/2010

10/13/2010

10/25/2010

C0271D5PW1

C0271D5

08-19-201-050

11584

E MICHIGAN AVE

11584 E MICHIGAN AVE

GALESBURG

MI

Kalamazoo

Unattended
Permission,
Anytime

25-Oct-10

9/19/2010

10/25/2010

10/14/2010

C0273FO9WP1

C0273F9

10-025-005-02

11722

E DRIVE NORTH

11722 E DRIVE NORTH

Ceresco

M

Calhoun

Unattended
Permission,
Anytime

03-Oct-10

Toluen
e ()

Iron (1)

10/3/2010

10/24/2010

C0286B9PW1

C0286B9

16-341-051-03

12224

16 MILE RD

12224 16 MILE RD

MARSHALL

Ml

Calhoun

Refused
Permission

24-Sep-10

C0292E1A

C0292E1

16-341-054-00

12350

15 1/2 MILE RD

12350 15 1/2 MILE RD

MARSHALL

Ml

Calhoun

Unattended
Permission -
Anytime

31-Aug-10

Iron (2)

8/31/2010

9/22/2010

10/1/2010

10/14/2010

10/13/2010

10/13/2010

C0298FFWP1

CO0298FF

9070-00-038-0

126

PARRISH ST

126 PARRISH ST

BATTLE CREEK

Ml

Calhoun

Permit but
Call/Schedule
Required

06-Oct-10

Iron (1)

10/7/2010

10/17/2010

CO0298FFWP2

CO0298FF

9070-00-038-0

126

PARRISH ST

126 PARRISH ST

BATTLE CREEK

Ml

Calhoun

Permit but
Call/Schedule
Required

06-Oct-10

C0300B3WP1

C0300B3

08-17-251-022

12651

FORT CUSTER DR

12651 FORT CUSTER DR

GALESBURG

M

Kalamazoo

Unattended
Permission,
Anytime

07-Sep-10

Iron (1)

9/9/2010

10/23/2010

10/16/2010

C030309WP1

C030309

16-305-012-00

127

MARSHALL ST

127 MARSHALL ST

CERESCO

M

Calhoun

Unattended
Permission,
Anytime

08-Sep-10

9/10/2010,
9/11/2010

9/20/2010

10/6/2010

10/15/2010

10/13/2010,
10/13/2010

10/13/2010

10/19/2010

CO304AAPW1

CO304AA

10-460-007-01

127

S RIVER DR

127 S RIVER DR

BATTLE CREEK

M

Calhoun

Unattended
Permission,
Anytime

29-Sep-10

Iron (1)

9/4/2010

9/29/2010

10/12/2010

10/23/2010

10/13/2010

10/20/2010

C030917WP1

C030917

08-17-251-013

12929

FORT CUSTER DR

12929 FORT CUSTER DR

GALESBURG

M

Kalamazoo

Unattended
Permission,
Anytime

07-Sep-10

10/23/2010

C0310F2PW1

C0310F2

16-468-081-00

13

FRIENDSHIP LN

13 FRIENDSHIP LN

MARSHALL

M

Calhoun

Unattended
Permission,

Anytime

24-Oct-10

Iron (1)

9/8/2010

10/24/2010

10/16/2010




Residential Well Sampling and Letter Status
Wells Within 200-Foot High Water Mark Buffer

as of October 25, 2010

Well Number

Property Number

Tax ID

House No

Street

Address

City

State

County

Permission

Permission Date

BTEX, GRO, ORO,
DRO Detects

Other Crude Oil
Constituent Detects

Period 0
(7/27 - 8/18)

Period 1
(8/19 - 9/1)

Period 2
(9/2 - 9/15)

Period 3
(9/16 - 9/29)

Period 4
(9/30 - 10/13)

Period 5
(10/14 - 10/27)

Sampling Events

Count

Period 1
(8/19 - 9/1)

Period 2
(9/2 - 9/15)

Period 3
(9/16 - 9/29)

Period 4
(9/30 - 10/13)

Period 5
(10/14 - 10/27)

Letters Sent Count

C0314EBWP1

CO314EB

16-306-012-00

134

MARSHALL ST

134 MARSHALL ST

CERESCO

M

Calhoun

Unattended
Permission,
Restricted
Times

12-Oct-10

10/15/2010

C031751PW1

C031751

16-305-015-00

137

MARSHALL ST

137 MARSHALL ST

CERESCO

M

Calhoun

Unattended
Permission -
Anytime

26-Aug-10

Iron (2)

8/28/2010

9/11/2010

10/24/2010

10/26/2010

C032604WP1

C032604

16-306-018-00

148

CDRN

148 CDRN

CERESCO

M

Calhoun

Unknown

C033469WP1

C033469

04-25-390-010

15095

FORT CUSTER DR

15095 FORT CUSTER DR

AUGUSTA

MI

Kalamazoo

Unattended
Permission,
Anytime

05-Sep-10

Iron (6)

9/8/2010

9/18/2010

10/8/2010

10/19/2010

CO0335FFWP1

CO0335FF

04-35-105-010

15098

E AUGUSTA DR

15098 E AUGUSTA DR

AUGUSTA

MI

Kalamazoo

Permit but
Call/Schedule
Required

29-Aug-10

Iron (1)

10/3/2010

10/27/2010

C033645WP1

C033645

04-26-365-030

15132

E AUGUSTA DR

15132 E AUGUSTA DR

AUGUSTA

MI

Kalamazoo

Unattended
Permission,
Anytime

12-Sep-10

Iron (2)

9/12/2010

10/27/2010

C033645WP1

C033645

04-26-365-030

15132

E AUGUSTA DR

15132 E AUGUSTA DR

AUGUSTA

Ml

Kalamazoo

Unattended
Permission,
Anytime

12-Sep-10

Iron (2)

9/12/2010

10/27/2010

C0337D3WP1

C0337D3

04-26-365-040

15148

E AUGUSTA DR

15148 E AUGUSTA DR

AUGUSTA

Ml

Kalamazoo

Unattended
Permission,
Anytime

04-Sep-10

Iron (2)

9/4/2010

9/18/2010

10/8/2010

10/18/2010

10/13/2010

10/13/2010

10/25/2010

C03429BWP1

C03429B

04-26-380-061

15340

E AUGUSTA DR

15340 E AUGUSTA DR

AUGUSTA

Ml

Kalamazoo

Unattended
Permission,
Anytime

18-Oct-10

Iron (3)

9/7/2010

9/18/2010

10/9/2010

10/20/2010

10/13/2010

10/13/2010

10/26/2010

C035755WP1

C035755

04-25-456-010

16757

FORT CUSTER DR

16757 FORT CUSTER DR

AUGUSTA

Ml

Kalamazoo

Unattended
Permission,
Anytime

05-Sep-10

Iron (3)

9/8/2010

9/18/2010

10/8/2010

10/18/2010

10/13/2010

10/8/2010,
10/13/2010

10/25/2010

C035755WP2

C035755

04-25-456-010

16757

FORT CUSTER DR

16757 FORT CUSTER DR

AUGUSTA

Ml

Kalamazoo

Unattended
Permission,
Anytime

05-Sep-10

9/8/2010

9/18/2010

10/8/2010

10/18/2010

10/13/2010

10/8/2010,
10/13/2010

10/25/2010

C0375FBWP1

C0375FB

10-008-006-00

RAYMOND RD S

201 RAYMOND RD S

BATTLE CREEK

M

Calhoun

Unattended
Permission,
Anytime

04-Sep-10

10/21/2010

C0377D7A

C0377D7

16-306-021-00

208

MARSHALL ST

208 MARSHALL ST

CERESCO

Ml

Calhoun

Unattended
Permission,
Anytime

25-Sep-10

Iron (2)

8/28/2010

9/25/2010

10/6/2010

10/20/2010

10/1/2010

10/6/2010

10/19/2010

C038297

C038297

16-306-024-00

222

CDRN

222CDRN

CERESCO

Ml

Calhoun

Unattended
Permission,
Anytime

05-Sep-10

9/5/2010

10/24/2010

10/6/2010

C0384A2WP1

C0384A2

16-306-015-00

226

CDRN

226 CDRN

CERESCO

Ml

Calhoun

Unattended
Permission,
Anytime

05-Sep-10

Iron (3)

9/5/2010

9/21/2010

10/6/2010

10/15/2010

10/13/2010

10/13/2010

10/25/2010

C03868EWP1

CO03868E

16-300-030-00

227

S MAIN ST

227 S MAIN ST

CERESCO

Ml

Calhoun

Unattended
Permission,
Anytime

04-Sep-10

9/4/2010

9/21/2010

10/6/2010

10/15/2010

10/13/2010

10/13/2010

10/19/2010

C038718WP1

C038718

16-463-003-00

227

SQUAW CREEK RD

227 SQUAW CREEK RD

MARSHALL

Ml

Calhoun

Unattended
Permission,
Anytime

21-Sep-10

9/11/2010

9/21/2010

10/2/2010

10/15/2010

10/13/2010

10/13/2010

C039759WP1

C039759

16-307-003-00

186

WATER ST

186 WATER ST

CERESCO

Ml

Calhoun

Permit but
Call/Schedule
Required

03-Oct-10

10/12/2010

10/23/2010

C043756WP1

C043756

16-463-012-00

305

SQUAW CREEK RD

305 SQUAW CREEK RD

MARSHALL

Ml

Calhoun

Permit but
Call/Schedule
Required

07-Sep-10

Iron (2)

9/9/2010

9/21/2010

10/12/2010

10/22/2010

10/13/2010

10/13/2010

C044607PW1

C044607

16-463-015-00

SQUAW CREEK RD

313 SQUAW CREEK RD

MARSHALL

Ml

Calhoun

Permit but
Call/Schedule
Required

08-Sep-10

Iron (2)

9/9/2010

9/21/2010

10/12/2010

10/22/2010

10/13/2010

10/13/2010

C046713WP1

C046713

04-520-006-00

3580

KALAMAZOO AVE

3580 KALAMAZOO AVE

BATTLE CREEK

Ml

Calhoun

Unattended
Permission -
Anytime

26-Aug-10

C046882A

C046882

04-520-010-00

3583

KALAMAZOO AVE

3583 KALAMAZOO AVE

BATTLE CREEK

Ml

Calhoun

Permit but Call
and Schedule
First

26-Aug-10

8/28/2010

9/13/2010

9/21/2010

10/10/2010

10/20/2010

10/13/2010

CO0470F1PW1

C0470F1

04-520-011-00

3595

KALAMAZOO AVE

3595 KALAMAZOO AVE

BATTLE CREEK

Ml

Calhoun

Unattended
Permission,
Anytime

26-Aug-10

Iron (2)

9/4/2010

9/21/2010

10/10/2010

10/21/2010

10/13/2010

10/13/2010

CO04757EWP1

C04757E

04-520-014-00

3613

KALAMAZOO AVE

3613 KALAMAZOO AVE

BATTLE CREEK

Ml

Calhoun

Unattended
Permission,
Anytime

07-Sep-10

9/7/2010

9/21/2010

10/10/2010

10/21/2010

10/13/2010

10/13/2010

C04879DWP1

C04879D

6120-00-003-0

395

S SHORE DR

395 S SHORE DR

BATTLE CREEK

Ml

Calhoun

Unattended
Permission,
Anytime

28-Sep-10

Iron (1)

9/28/2010

10/12/2010

10/23/2010

10/20/2010

10/28/2010
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Residential Well Sampling and Letter Status
Wells Within 200-Foot High Water Mark Buffer

as of October 25, 2010

Well Number

Property Number

Tax ID

House No

Street

Address

City

State

County

Permission

Permission Date

BTEX, GRO, ORO,

DRO Detects

Other Crude Oil
Constituent Detects

Period 0
(7/27 - 8/18)

Period 1
(8/19 - 9/1)

Period 2
(9/2 - 9/15)

Period 3
(9/16 - 9/29)

Period 4
(9/30 - 10/13)

Period 5
(10/14 - 10/27)

Sampling Events

Count

Period 1
(8/19 - 9/1)

Period 2
(9/2 - 9/15)

Period 3
(9/16 - 9/29)

Period 4
(9/30 - 10/13)

Period 5
(10/14 - 10/27)

Letters Sent Count

CO0491E9PW1

C0491E9

10-560-137-00

405

S SHORE DR

405 S SHORE DR

BATTLE CREEK

Mi

Calhoun

Unattended
Permission -
Anytime

26-Aug-10

Iron (4)

8/28/2010

9/13/2010

9/19/2010

10/10/2010

10/20/2010

10/13/2010

10/13/2010

10/13/2010

10/28/2010

EN

C052339PW1

C052339

10-560-131-00

519

S SHORE DR

519 S SHORE DR

BATTLE CREEK

Mi

Calhoun

Unattended
Permission -
Anytime

26-Sep-10

Iron (4)

8/28/2010

9/13/2010

9/19/2010

10/9/2010

10/19/2010

10/13/2010

10/13/2010

10/13/2010

C053154PW1

C053154

10-560-130-00

531

S SHORE DR

531 S SHORE DR

BATTLE CREEK

Mi

Calhoun

Permit but
Call/Schedule
Required

04-Sep-10

Iron (1)

10/9/2010

10/20/2010

C05354DA

C05354D

10-560-127-00

545

S SHORE DR

545 S SHORE DR

BATTLE CREEK

Mi

Calhoun

Unattended
Permission,
Anytime

15-Sep-10

Iron (5)

8/28/2010

9/15/2010

9/22/2010

10/9/2010

10/19/2010

10/2/2010,
10/15/2010

10/15/2010,
10/4/2010

10/14/2010

10/26/2010

C053761WP1

C053761

0134-00-055-0

555

INDUSTRIAL PARK DR

555 INDUSTRIAL PARK DR

BATTLE CREEK

Mi

Calhoun

Permit but
Call/Schedule
Required

09-Sep-10

Iron (1)

9/20/2010

10/12/2010

10/25/2010

10/13/2010

CO0555CBA

C0555CB

16-468-087-00

61

FRIENDSHIP LN

61 FRIENDSHIP LN

MARSHALL

MI

Calhoun

Unattended
Permission,
Anytime

06-Sep-10

Iron (4)

9/8/2010

9/19/2010

10/1/2010

10/14/2010

10/5/2010

C0568B5PW1

C0568B5

16-468-102-00

69

FRIENDSHIP LN

69 FRIENDSHIP LN

MARSHALL

MI

Calhoun

Unattended
Permission,
Anytime

06-Sep-10

Iron (3)

9/8/2010

9/19/2010

10/1/2010

10/15/2010

10/13/2010

10/13/2010

CO572EAWP1

CO572EA

10-560-120-00

703

COLUMBIA AVE E

703 COLUMBIA AVE E

BATTLE CREEK

MI

Calhoun

Permit but
Call/Schedule
Required

04-Sep-10

Iron (2)

9/7/2010

9/20/2010

10/11/2010

10/23/2010

10/13/2010

10/13/2010

C0574DFWP1

C0574DF

10-560-119-00

709

COLUMBIA AVE E

709 COLUMBIA AVE E

BATTLE CREEK

MI

Calhoun

Unattended
Permission,
Anytime

14-Sep-10

Iron (1)

9/28/2010

10/12/2010

10/23/2010

10/19/2010

CO587AAWP1

CO587AA

08-19-210-010

11641

CLIMAX DRIVE

11641 CLIMAX DRIVE

GALESBURG

M

Kalamazoo

0

C059451PW1

C059451

10-016-018-00

8375

RIVERRD E

8375 RIVERRD E

BATTLE CREEK

Ml

Calhoun

Refused
Permission

20-Sep-10

9/4/2010

10/13/2010

CO0601CEWP1

C0601CE

10-016-007-00

8635

GDRN

8635 GDRN

BATTLE CREEK

Ml

Calhoun

Unattended
Permission,
Anytime

11-Oct-10

10/20/2010

CO0601CEWP2

C0601CE

10-016-007-00

8635

GDRN

8635 GDRN

BATTLE CREEK

Ml

Calhoun

Unattended
Permission,
Anytime

11-Oct-10

10/20/2010

C0603E2WP1

CO603E2

10-016-021-00

8731

GDRN

8731 GDRN

BATTLE CREEK

Ml

Calhoun

Unattended
Permission,
Anytime

14-Sep-10

Iron (2)

8/30/2010

9/14/2010

10/15/2010

10/15/2010

C060441WP1

C060441

10-016-006-01

8745

GDRN

8745GDRN

BATTLE CREEK

MI

Calhoun

On DO NOT
CONTACT List

25-Sep-10

Iron (1)

9/4/2010

9/19/2010

10/13/2010

10/13/2010

C06162CPW1

C06162C

10-018-002-00

97

KENOSHA AVE

97 KENOSHA AVE

BATTLE CREEK

MI

Calhoun

Permit but
Call/Schedule
Required

20-Sep-10

Iron (2)

9/7/2010

9/20/2010

10/11/2010

10/25/2010

10/13/2010

10/13/2010

C062360A

C062360

16-304-006-00

120

N MAIN ST

120 N MAIN ST

CERESCO

CO668ECA

C0668EC

16-462-030-00

219

SQUAW CREEK RD

219 SQUAW CREEK RD

MARSHALL

MI

10/24/2010

CO0678ADA

C0678AD

08-03-105-020

501

S CHURCH ST

501 S CHURCH ST

AUGUSTA

M

KALAMAZOO

Unattended
Permission,
Anytime

23-Sep-10

9/23/2010

10/8/2010

10/18/2010

10/6/2010

10/26/2010

C06827CA

C06827C

10-008-024-00

7601

RIVERRD E

7601 RIVERRD E

BATTLE CREEK

C0693ABPW1

CO0693AB

10-016-012-02

8264

RIVER RD

8264 RIVER RD

Battle Creek

M

Calhoun

Permit but
Call/Schedule
Required

27-Oct-10

10/27/2010

CO07198APW1

C07198A

08-19-205-010

11493

CLIMAX DRIVE

11493 CLIMAX DRIVE

GALESBURG

Ml

Kalamazoo

Permit but
Call/Schedule
Required

04-Oct-10

Iron (1)

10/4/2010

10/19/2010

CO0730ACPW1

C0730AC

08-19-256-150

11642

CLIMAX DR.

11642 CLIMAX DR.

GALESBURG

Ml

Kalamazoo

Unattended
Permission,
Anytime

14-Sep-10

Iron (2)

9/1/2010

9/14/2010

9/22/2010

10/9/2010

10/25/2010

10/13/2010

10/13/2010

10/25/2010

CO0755A5PW1

C0755A5

08-17-251-022

12651

FORT CUSTER

12651 FORT CUSTER

Augusta

Kalamazoo

Permit but
Call/Schedule
Required

03-Oct-10

10/16/2010

C07824BPW1

C07824B

04-34-245-020

14962

AUGUSTA DRIVE

14962 AUGUSTA DRIVE

Augusta

Kalamazoo

Unattended
Permission,
Anytime

29-Aug-10

10/27/2010

C08523BPW1

C08523B

0133-00-018-0

690

W. RIVER RD

690 W. RIVER RD

Battle Creek

Ml

Calhoun

Unattended
Permission,
Anytime

27-Oct-10

10/27/2010

C086970PW1

C086970

04-34-350-020

AUGUSTA WELL #1

AUGUSTA WELL #1

Augusta

Ml

Kalamazoo

Permit but
Call/Schedule
Required

27-Oct-10

10/27/2010

C086970PW2

C086970

04-34-350-020

AUGUSTA WELL #1

AUGUSTA WELL #1

Augusta

MI

Kalamazoo

Permit but
Call/Schedule
Required

27-Oct-10

10/27/2010
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Residential Well Sampling and Letter Status
Wells Within 200-Foot High Water Mark Buffer

as of October 25, 2010

Well Number

Property Number

Tax ID

House No

Street

Address

City

State

County

Permission

Permission Date

BTEX, GRO, ORO,

DRO Detects

Other Crude Oil
Constituent Detects

Period 0
(7/27 - 8/18)

Period 1
(8/19 - 9/1)

Period 2
(9/2 - 9/15)

Period 3
(9/16 - 9/29)

Period 4
(9/30 - 10/13)

Period 5
(10/14 - 10/27)

Sampling Events

Count

Period 1
(8/19 - 9/1)

Period 2
(9/2 - 9/15)

Period 3
(9/16 - 9/29)

Period 4
(9/30 - 10/13)

Period 5
(10/14 - 10/27)

Letters Sent Count

C0872B9PW1

C0872B9

04-26-380-010

15320

AUGUSTA DRIVE

15320 AUGUSTA DRIVE

Augusta

Mi

Kalamazoo

Unattended
Permission,
Anytime

29-Aug-10

Iron (3)

8/30/2010

9/18/2010

10/8/2010

10/17/2010

10/25/2010

N

C0872B9PW2

C0872B9

04-26-380-010

15320

AUGUSTA DRIVE

15320 AUGUSTA DRIVE

Augusta

Mi

Kalamazoo

Unattended
Permission,
Anytime

29-Aug-10

9/4/2010

9/18/2010

10/8/2010

10/17/2010

10/25/2010

C0876A0WP1

C0876A0

0134-00-005-0

500

RIVER RD W

500 RIVER RD W

Battle Creek

Mi

Calhoun

Permit but
Call/Schedule
Required

04-Oct-10

Iron (1)

10/5/2010

10/25/2010

10/19/2010

C087736WP1

C087736

08-19-256-010

364

STREAMSIDE DR

364 STREAMSIDE DR

Galesburg

Mi

Kalamazoo

Unattended
Permission,
Anytime

27-Sep-10

Nickel (1)

9/27/2010

10/9/2010

10/19/2010

10/25/2010

C0878A7TWP1

C0878A7

54-050-032-00

283

16THSTN

283 16THSTN

Springfield

Mi

Calhoun

C0881CCWP1

cosgicc

10-025-014-02

176

MAIN ST

176 MAIN ST

Ceresco

Mi

Calhoun

Unattended
Permission,
Anytime

02-Oct-10

Iron (1)

10/4/2010

10/16/2010

10/20/2010

C088276WP1

C088276

10-025-014-03

170

MAIN ST

170 MAIN ST

Ceresco

MI

Calhoun

Unattended
Permission,
Anytime

12-Oct-10

10/13/2010

10/22/2010

CO0883EO0WP1

C0883E0

07-26-206-030

9537

MILLER DR

9537 MILLER DR

Galesburg

MI

Kalamazoo

Permit but
Call/Schedule
Required

07-Oct-10

C08901BWP1

C08901B

07-26-130-040

9411

MILLER DR

9411 MILLER DR

Galesburg

MI

Kalamazoo

Unattended
Permission,
Anytime

11-Oct-10

10/12/2010

10/23/2010

C090249WP1

C090249

07-26-205-026

9699

MILLER DR

9699 MILLER DR

Galesburg

MI

Kalamazoo

Unattended
Permission,
Anytime

26-Sep-10

10/4/2010,
10/13/2010

10/23/2010

C091208WP2

C091208

07-22-130-370

8423

PLAZA

8423 PLAZA

Galesburg

MI

Kalamazoo

Unattended
Permission,
Anytime

29-Sep-10

10/20/2010

10/26/2010

C091816WP1

C091816

04-530-059-00

128

QUAIL ST

128 QUAIL ST

Battle Creek

MI

Calhoun

Unattended
Permission,
Anytime

29-Sep-10

C0928D5WP1

C0928D5

16-340-012-00

15505

ADRN

15505 ADRN

Marshall

MI

Calhoun

Unattended
Permission,
Anytime

05-Oct-10

C092943WP1

C092943

16-340-018-00

15515

ADRN

15515ADRN

Marshall

MI

Calhoun

Unattended
Permission,
Anytime

02-Oct-10

Iron (2)

10/5/2010

C0947C2WP1

C0947C2

16-340-090-00

15495

ADRN

15495 ADR N

Marshall

MI

Calhoun

Permit but
Call/Schedule
Required

05-Oct-10

C0949C5WP1

C0949C5

10-460-005-00

117

RIVERRD S

117 RIVERRD S

Battle Creek

MI

Calhoun

Unattended
Permission,
Anytime

25-Sep-10

Iron (1)

9/25/2010

10/12/2010

10/23/2010

10/13/2010

C098474WP1

C098474

07-23-360-012

Michigan Ave East

0 Michigan Ave East

Galesbug

MI

Kalamazoo

C10619FWP1

C10619F

10-023-005-00

10337

D DRIVE NORTH

10337 D DRIVE NORTH

CERESCO

Calhoun

Unattended
Permission,
Anytime

09-Oct-10

10/12/2010

10/22/2010

C107264WP1

C107264

10-024-009-01

11766

E DRIVE NORTH

11766 E DRIVE NORTH

CERESCO

Calhoun

C1346E7WP1

C1346E7

07-22-126-201

599

SHILLITO

599 SHILLITO

Galesburg

MI

Kalamazoo

Unattended
Permission,
Anytime

16-Oct-10

10/16/2010

C135093WP1

C135093

11-102-009-00

16722

DIVISION DR

16722 DIVISION DR

MARSHALL

Ml

Calhoun

Unattended
Permission,
Anytime

11-Oct-10

10/11/2010

10/21/2010

C14123EWP1

C14123E

04-260-017-00

155

LYNN DR

155 LYNN DR

BATTLE CREEK

Unattended
Permission,
Anytime

20-Oct-10

10/24/2010

C1426E4WP1

C1426E4

04-170-039-00

343

STILLSON AVE

343 STILLSON AVE

Battle Creek

Ml

Unattended
Permission,

Anytime

27-Oct-10

10/27/2010
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4 Well ID - C0218F7PW1 Well ID - C092943WP1
| Sampled - 3 ] Sampled - 2 Sampled - 3
Letter - 2 S . /] Letter-2 Letter - 0
Hydrocarbon - 0 St ~ 4 Hydrocarbon - 0 Hydrocarbon - 0
Detect

Detect Detect
Other Detect - 16

Other Detect - 15 Well ID - C0027CBA

Sampled - 6
Letter - 2

J Hydrocarbon - 0
Detect
Other Detect - 19

Well ID - CO094BAPW1
Sampled - 2
Letter - 2
Hydrocarbon - 0
Detect !
Other Detect - 10 : Well ID - C0292E1A
3 G 3 Sampled - 6
) led -3 1 P AT A ; Letter - 2 Well ID - C002068A
e sampled - Ve A § A g Hydrocarbon - 0 Sampled - 5
Letter - 2 ] 1 7 Detect Letter - 2
% Hydrocarbon - 0 A % / 5 2 7 Hydrocarbon - 0
Detect ] J ; . Other Detect - 22 Detect
Other Detect - 16 e A e i Other Detect - 9

e i PRI A7 T A r - g s Well ID - C002471A
Well ID - CO139BAA : A Aoz 4 _ i S Sampled - 5
Sampled - 6 . 1 [/ ; A o | ” - 9 B gs B Letter - 3
Letter - 3 O 4 [ vamall” i g Z L ; NS T Hydrocarbon - 0
Hydrocarbon - 0 ' £ L AR XLl 7 PR AR Detect
Detect G o it SO0 ) // — — Other Detect - 12
i Other Detect - 28 : v & A : b v 9 e

Well ID - CO01311A ; 1
f:t':;?'?‘i -2 Well ID - CO668ECA | <M B well ID - CO021FEA 1 - .
Hydrocarbon - 0 Sampled - 1 Sampled - 4 e AR KA ¢ . Well ID - C135093WP1 |

Letter - O Letter - 2 A : ; ok | sampled - 2
Detect : Hydrocarbon - 0 +| Hydrocarbon -0 | : L = P
Other Detect - 5 4 Dyt t > Detect Ay i . Letter - 0

elec - Hydrocarbon - 0
Other Detect - 3 S Other Detect - 6

Detect
Other Detect - 2

Well ID - CO09891A Well ID - CO01899A

Sampled - 1 Sampled - 4
Letter - O Letter - 2

- Hydrocarbon - 0
Letter - 0 Hydrocarbon - 0

Detect
Detect
Hydrocarbon - 0 Other Detect - 5 Other Detect - 15
Detect

Other Detect - 4

Well ID - CO09696A
Sampled - 1

Well ID - C0286B9PW1
Sampled - 0

Letter - O

Hydrocarbon - 0

Detect

Other Detect - 0

ENBRIDGE Legend PARCELS AND WELLS

_ i — QNew High Water Mark Buffer Well Eligfb.ility Status WI TH I N 200 F E ET
] - ‘ - TargetAreas @ Ineligible
A:COM 1125 - el | " Previously identified 200 foot parcels O  Unclassified O F R IVE R I N N U N DAT I O N

[ | 200-ft Buffer of Parcels © Eligible

October 2010 Map: 01 Scale in Feet , AS OF OCTOBER 27; 2010




D - CO002C6A

* Well ID - C038297

Sampled - 1
Letter- 1

Hydrocarbon - 0

Detect

Other Detect - 2

Well ID - CO118AEA
Sampled - 5

Letter - 2
Hydrocarbon - 0
Detect

Other Detect - 19

Well ID - CO13407A
Sampled - 5

Letter - 2
Hydrocarbon - 0
Detect

74 Other Detect - 15

Well ID - CO310F2PW1

Sampled - 1
Letter- 1
Hydrocarbon - 0
Detect

Other Detect - 5

Well ID - CO129FBA
Sampled - 6

Letter - 3
Hydrocarbon - 0
Detect

Other Detect - 28

Well ID - C016277A
~1 Sampled - 2
4 Letter- 1
Hydrocarbon - 0
Detect
Other Detect - 9

Well ID - C0144COA
Sampled - 6

Letter - 2
Hydrocarbon - 0
Detect
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A :COM AECOM 978.589.3000 tel

2 Technology Park Drive 978.589.3100 fax
Westford, MA 01886-3140

Data Validation Report

To Kris Nolan/AECOM Page 1
Enbridge Line 6B MP 608 Pipeline Release
Project
Hydrogeologic Investigation
Laboratory ALS Environmental, Holland, Ml
Laboratory SDG 1010307
Analyses/Method VOCs, PAHs, Metals by SW846 Methods
Hardness by Standard Methods
TOC by EPA Method
Validation Level Level Il (QC summary report review)

AECOM Project Number 60162778.01

Prepared by Paula DiMattei/ AECOM Completed: October 24, 2010
Reviewed by Robert Kennedy/AECOM

cc Mike Wolf/AECOM

SUMMARY

The sample listed below was collected by AECOM Environment in Marshall, Michigan on October
12, 2010 and submitted to ALS Environmental in Holland, Ml for analysis.

Client Sample ID Matrix Parameters

WGA10120950BAW1 Groundwater VOCs, PAHSs, Metals (total), Hardness, TOC
WGA10120950BAW3 Groundwater | VOCs, PAHs, Metals (total), Hardness, TOC
WGA10121400TVF5 Trip blank VOCs

The following methods were applicable to the samples in this data set:

Analyte Primary Method Reference
Volatile Organic Compounds (VOCSs) (project-specific list) | SW846 8260

Polynuclear Aromatic Hydrocarbons (PAHS) SW846 8270

Total Metals (project-specific list) SW846 6020

Hardness by calculation SM 2340B

Total Organic Carbon (TOC) EPA Method 415.3

1010307 DV memo.doc



Data validation activities were conducted with reference to the above method along with USEPA
National Functional Guidelines for Superfund Organic Methods Data Review (June 2008), USEPA
National Functional Guidelines for Inorganic Data Review (October 2004), the Quality Assurance
Project Plan, Enbridge Line 6B MP 608, Marshall, Michigan (revised August 15, 2010), the
Supplement to the Sampling and Analysis Plan (revised October 7, 2010), and the laboratory
specific standard operating procedures (SOPs). In the absence of QAPP-specified criteria, method
or laboratory quality assurance limits were used as appropriate.

REVIEW ELEMENTS

The data were evaluated based on the following parameters:

. Data Completeness

o ¥ Chain-of-custody (COC)/sample integrity
o ¥ Holding times and sample preservation

o ¥ Laboratory method blanks

o ¥ Trip Blanks/equipment blanks

o ¥ Surrogate recoveries (%Rs)

e NA Matrix spike (MS) and/or matrix spike duplicate (MSD) results
o ¥ Laboratory control sample (LCS)/laboratory control sample duplicate (LCSD) results
e NA Field duplicate results

o ¥ General reporting issues

The symbol (*) indicates that all quality control (QC) criteria were met for this parameter. The NA
indicates that the parameter was not included as part of this data set, and therefore not reviewed.

The data appear valid as reported and may be used for decision making purposes. Qualification of
the data was not required.

Data Completeness

Sample WGA10120950BAW3 was logged in by the laboratory as a separate sample and not as the
MS/MSD aliquot for sample WGA10120950BAW1 since it was not designated on the COC as the
MS/MSD sample. No data validation actions were taken on this basis.

ATTACHMENTS

Attachment A: Data Review Summary Worksheets/Fraction

Attachment B: Validation Qualifier Codes and Explanation
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Attachment A

Data Review Summary Worksheets/Fraction



Attachment B

Qualifier Codes and Explanation



Qualifier

Explanation

The analyte was positively identified; the associated numerical value

J is an estimated guantity with an unknown bias.
J- The analyte was positively identified; the associated numerical value
is an estimated quantity with a potential low bias.
The analyte was positively identified; the associated numerical value
J+ . . . . . . -
is an estimated guantity with a potential high bias.
The analyte was not detected above the reported sample quantitation
uJ limit. However, the reported quantitation limit is approximate and
may or may not represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the sample.
U The analyte was analyzed for, but was not detected above the
reported sample quantitation limit.
The sample results are rejected due to serious deficiencies in the
R ability to analyze the sample and meet quality control criteria. The

presence or absence of the analyte cannot be verified.




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

ALS Environmental
1010307

Level Il (QC summary report review)

(using Level Il data package)
2 GW, 1 Trip blank
Select VOCs (SW846 8260)

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/23/10

Validator: Paula DiMattei

Criteria Met?

Qualification?

Review Item (Yes/No) (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4°C
Holding Time Yes No Collected 10/12/10 Analyzed 10/13/10
Quantitation Limits Yes No No dilutions
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No All ND
Other Laboratory Blanks™? NA
Trip/Equipment Blanks Yes No All ND
Initial Calibration * Not provided in Level II; therefore, not evaluated
Continuing Calibration Verification * |Not provided in Level IlI; therefore, not evaluated

Matrix Spike Batch QC only No MS/MSD analyses were performed on batch QC; Results were not evaluated since
. ] ] ) the non-project sample used to perform the MS/MSD analyses are not an

Matrix Spike Duplicate Batch QC only No applicable representative matrix to the samples in this SDG.

Laboratory Duplicate? NA

Surrogate Standards? Yes No

Laboratory Control Standards Yes NG All targets except 1,2,3-trimethylbenzene and cyclohexane were spiked into

LCS/LCSD; No DV actions taken on this basis.

Internal Standards®?

Not provided in Level II; therefore,

not evaluated

GC/MS Tunes®?

Not provided in Level II; therefore,

not evaluated

Interferences®

Not provided in Level II; therefore,

not evaluated

Calculation Spot Checks®

Not provided in Level II; therefore,

not evaluated

Transcription Spot Checks®

Not provided in Level II; therefore,

not evaluated

lMay include reagent blanks, calibration blanks, etc.
2May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.

No Qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #;:

ALS Environmental
1010307

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Level Il (QC summary report review) Date: 10/23/10
(using Level Il data package)

2GW
PAHs (SW846 8270)

Validator: Paula DiMattei

Review Item

Criteria Met?
(Yes/No)

Qualification?
(Yes/No)

Comments

Chain of Custody Yes No
Sample Preservation Yes No 4°C
Holding Time Yes No Collected 10/12/10  Extracted 10/13/2010 Analyzed 10/14/1(
No dilutions. The SAP target detection limit of 1.0 was not met for napthalene.
Quantitation Limits Yes No The lab reported RL=5.0 for this compound.
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No AllND
Other Laboratory Blanks"? NA
Trip/Equipment Blanks NA No

Initial Calibration *

Not provided in Level II; therefore, not

evaluated

Continuing Calibration Verification 3

Not provided in Level lI; therefore, not

evaluated

Matrix Spike Batch QC only No MS/MSD analyses were performed on batch QC; Results were not evaluated since|
] ] ] B the non-project sample used to perform the MS/MSD analyses are not an
Matrix Spike Duplicate Batch QC only No applicable representative matrix to the samples in this SDG.
Laboratory Duplicate? NA
2-fluorobiphenyl recovered below QC limits (50-110) in both samples:
WGA10120950BAW1 (41.6) and WGA10120950BAW3 (41.9). No action on this
Surrogate Standards® No No basis since only 1 of 3 surrogates not met.
Laboratory Control Standards Yes No All targets were spiked into LCS/LCSD.

Internal Standards®®

Not provided in Level II;

therefore, not evaluated

GC/MS Tunes*®

Not provided in Level II;

therefore, not evaluated

Interferences’

Not provided in Level II;

therefore, not evaluated

Calculation Spot Checks®

Not provided in Level II;

therefore, not evaluated

Transcription Spot Checks®

Not provided in Level II;

therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.
2May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.

No qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #;:

ALS Environmental

1010307

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Level Il (QC summary report review) Date: 10/23/10
(using Level Il data package)

2GW

Validator: Paula DiMattei

Select metals (beryllium, molybdenum, vanadium, and iron) (SW846 6020)

Review Item

Criteria Met?
(Yes/No)

Qualification?

(Yes/No)

Comments

Chain of Custody Yes No
Sample Preservation Yes No 4°C; Sample receipt notes pH is acceptable.
Holding Time Yes No Collected 10/12/10 Analyzed 10/13/1C
No dilutions. The SAP target detection limit of 4 ug/L was not met for vanadium.
Quantitation Limits Yes No The lab reported RL=5.0 for this compound.
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No Mo present in MB at 0.0001589 mg/L; All associated samples were ND
Other Laboratory Blanks™? NA
Trip/Equipment Blanks Yes No All ND

Initial Calibration *

Not provided in Level II; therefore, not

evaluated

Continuing Calibration Verification 3

Not provided in Level lI; therefore, not

evaluated

Matrix Spike Yes No MS/MSD performed on sample WGA10120950BAW1. Lab limits reported as 80
Matrix Spike Duplicate® Yes No 120; All analytes met QAPP criteria of 75-125%.

Laboratory Duplicate2 NA MS/MSD performed in lieu of Laboratory duplicate.

Laboratory Control Standards Yes No All targets spiked.

Internal Standards**

Not provided in Level Il; therefore, not evaluated

GC/MS Tunes*®

Not provided in Level ll; therefore, not evaluated

Interferences’

Not provided in Level ll; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level Il; therefore, not evaluatec

Transcription Spot Checks®

Not provided in Level Il; therefore, not evaluated

1May include reagent blanks, calibration blanks, etc.
2May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.

No Qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:

Analysis (Include Method #):

ALS Environmental

1010307

Level Il (QC summary report review)
(using Level Il data package)

2GW

Hardness by calculation (SM 2340B)

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/23/10

Validator: Paula DiMattei

Criteria Met? Qualification?
Review Item (Yes/No) (Yes/No) Comments
Chain of Custody Yes No
Method Blanks Yes No AllND

Note: This parameter is determined by calculation; The laboratory reports method blank results as a QC parameter for the hardness
results; thus, hardness results were reviewed for data completeness and method blank contamination only.

No Qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

ALS Environmental
1010307

Level Il (QC summary report review)

(using Level Il data package)
2GwW
TOC (EPA 415.3)

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/23/10

Validator: Paula DiMattei

Criteria Met?

Qualification?

Review Item (Yes/No) (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4°C; Sample receipt notes pH is acceptable.
Holding Time Yes No Collected 10/12/10 Analyzed 10/13/10
Quantitation Limits Yes No No dilutions
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No All ND
Other Laboratory Blanks™? NA
Trip/Equipment Blanks NA
Initial Calibration * Not provided in Level II; therefore, not evaluated
Continuing Calibration Verification * |Not provided in Level Il; therefore, not evaluated

Matrix Spike Batch QC only No MS/MSD analyses were performed on batch QC; Results were not evaluated since
. ] ] ) the non-project sample used to perform the MS/MSD analyses are not an

Matrix Spike Duplicate Batch QC only No applicable representative matrix to the samples in this SDG.

Laboratory Duplicate? NA

Laboratory Control Standards Yes No

Internal Standards®®

Not provided in Level II; therefore,

not evaluated

GC/MS Tunes*®

Not provided in Level II; therefore,

not evaluated

Interferences®

Not provided in Level II; therefore,

not evaluated

Calculation Spot Checks®

Not provided in Level II; therefore,

not evaluated

Transcription Spot Checks®

Not provided in Level II; therefore,

not evaluated

'May include reagent blanks, calibration blanks, etc.
“May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.

No Qualifications
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Data Validation Report
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To Page 1
Enbridge Line 6B MP 608 Pipeline Release

Project ) o
Hydrogeologic Investigation

Laboratory ALS Environmental, Holland, Ml

Laboratory SDG 1010353

Analyses/Method VOCs, PAHs, Metals, Chloride, and Sulfate by SW846 Methods

Alkalinity by Standard Methods

Validation Level

Level Il (QC summary report review)

AECOM Project Number 60162778.01

Prepared by Paula DiMattei/ AECOM Completed: October 24, 2010
Reviewed by Robert Kennedy/AECOM

cC Mike Wolf/AECOM

SUMMARY

The samples listed below were collected by AECOM Environment in Marshall, Michigan on October
13, 2010 and submitted to ALS Environmental in Holland, Ml for analysis.

Client Sample ID Matrix Parameters

WGC10131220BAW1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10130900BAW1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10131435BAW1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10131600BAW4 Equipment blank | VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10131545BAWS Trip blank VOCs

WGC10131605BAWS Trip blank VOCs

The following methods were applicable to the samples in this data set:

Analyte Primary Method Reference
Volatile Organic Compounds (VOCSs) (project-specific list) | SW846 8260

Polynuclear Aromatic Hydrocarbons (PAHS) SW846 8270
Total/dissolved Metals (project-specific list) SW846 6020

Alkalinity (Bicarbonate & carbonate [as CaCO3]) SM 2320

Chloride and Sulfate SW846 9056
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Data validation activities were conducted with reference to the above method along with USEPA
National Functional Guidelines for Superfund Organic Methods Data Review (June 2008), USEPA
National Functional Guidelines for Inorganic Data Review (October 2004), the Quality Assurance
Project Plan, Enbridge Line 6B MP 608, Marshall, Michigan (revised August 15, 2010), the
Supplement to the Sampling and Analysis Plan (revised October 7, 2010), and the laboratory
specific standard operating procedures (SOPs). In the absence of QAPP-specified criteria, method
or laboratory quality assurance limits were used as appropriate.

REVIEW ELEMENTS

The data were evaluated based on the following parameters:

o ¥ Data Completeness

o ¥ Chain-of-custody (COC)/sample integrity

o ¥ Holding times and sample preservation

o ¥ Laboratory method blanks

o ¥ Trip Blanks/equipment blanks

o ¥ Surrogate recoveries (%Rs)

. Matrix spike (MS) and/or matrix spike duplicate (MSD) results

o ¥ Laboratory duplicate

o ¥ Laboratory control sample (LCS)/laboratory control sample duplicate (LCSD) results

e NA Field duplicate results

. General reporting issues

The symbol (*) indicates that all quality control (QC) criteria were met for this parameter. The NA
indicates that the parameter was not included as part of this data set, and therefore not reviewed.

The data appear valid as reported and may be used for decision making purposes. Selected data
points were qualified as estimated due to non-conformances of certain QC criteria (see discussion
below). Minor deviations from method SOPs or quality requirements are also addressed below.

MS/MSD

Dissolved Metals

The MS/MSD analyses were performed on sample WGC10131220BAW1. The relative percent
difference (RPD) for nickel exceeded the laboratory’s QC limit of <20 (refer to Attachment A).
Consequently, the nondetect nickel results in all dissolved groundwater samples were qualified as
estimated (UJ). Qualified sample results are shown in Table 1.

General Reporting Issues

It should be noted that the “Reporting Limit” for each analysis is equivalent to the target detection
limit (TDL). In cases were dilution analyses were required, the TDL reflects the dilution factor used

1010353 DV memo.doc



in the analysis when the TDL is equivalent to the laboratory’s practical quantitation limit (PQL). In
cases where the TDL is greater than the laboratory’s PQL, the dilution factor is not reflected in the
reporting limit.

ATTACHMENTS

Attachment A: Data Review Summary Worksheets/Fraction

Attachment B: Validation Qualifier Codes and Explanation

Attachment C: Reason Codes and Explanations
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Table 1 - Data Validation Summary of Qualified Data

. . Validation | Validation
Sample ID Matrix Compound Result QL Units Qualifiers Reason

WGC10130900BAW1 WG NICKEL 0.020 | mgl/l UJ Id
WGC10131220BAW1 WG NICKEL 0.020 | mgl/l uJ Id
WGC10131435BAW1 WG NICKEL 0.020 | mgl/l uJ Id
WGC10131600BAW4 WQ NICKEL 0.020 | mgl/l uJ Id
Notes:

o Refer to Attachment A for data review summary worksheets.

e Refer to Attachment B for validation qualifier definitions.

o Refer to Attachment C for validation reason code definitions.

e There will be no value under the Result column if the result is nondetect.
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Attachment A

Data Review Summary Worksheets/Fraction



Attachment B

Qualifier Codes and Explanation



Qualifier

Explanation

The analyte was positively identified; the associated numerical value

J is an estimated guantity with an unknown bias.
J- The analyte was positively identified; the associated numerical value
is an estimated quantity with a potential low bias.
The analyte was positively identified; the associated numerical value
J+ . . . . . . -
is an estimated guantity with a potential high bias.
The analyte was not detected above the reported sample quantitation
uJ limit. However, the reported quantitation limit is approximate and
may or may not represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the sample.
U The analyte was analyzed for, but was not detected above the
reported sample quantitation limit.
The sample results are rejected due to serious deficiencies in the
R ability to analyze the sample and meet quality control criteria. The

presence or absence of the analyte cannot be verified.




Attachment C

Reason Codes and Explanations



Reason Code Explanation

be Equipment blank contamination

bl Laboratory blank contamination

bt Trip blank contamination

fd Field duplicate RPDs

h Holding times

I LCS recoveries

Id Laboratory duplicate RPDs (matrix duplicate, MSD, LCSD)
m Matrix spike recovery

p Chemical preservation issue

s Surrogate recovery

t Temperature preservation issue




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

ALS Environmental

1010353

Level Il (QC summary report review)
(using Level Il data package)

3 GW, 1 Equipment blank, 2 Trip blanks
Select VOCs (SW846 8260)

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/23/10

Validator: Paula DiMattei

Criteria Met?

Qualification?

Review Item (Yes/No) (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4.0°C
Holding Time Yes No Collected 10/13/10 Analyzed 10/14/10
Quantitation Limits Yes No No dilutions
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No All ND
Other Laboratory Blanks™? NA
Trip/Equipment Blanks Yes No All ND
Initial Calibration 3 Not provided in Level Il; therefore, not evaluated
Continuing Calibration Verification 3 INot provided in Level II; therefore, not evaluated

All targets except 1,2,3-trimethylbenzene and cyclohexane were spiked for

Matrix Spike Yes No MS/MSD; No DV actions were taken on this basis. MS/MSD performed on
Matrix Snike Dunlicate? Yes No WGC10131220BAW1; All criteria met.

Laboratory Duplicate? NA

Surrogate Standards? Yes No

Laboratory Control Standards Yes No All targets except 1,2,3-trimethylbenzene and cyclohexane were spiked into

LCS/LCSD; No DV actions taken on this basis. All criteria met.

Internal Standards®*

Not provided in Level II; therefore, not evaluated

GCI/MS Tunes®®

Not provided in Level II; therefore, not evaluated

Interferences®

Not provided in Level Il; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level Il; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level Il; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.
2May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.

No qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

ALS Environmental
1010353

Level Il (QC summary report review)
(using Level Il data package)

3 GW, 1 Equipment blank

PAHs (SW846 8270)

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/23/10

Validator: Paula DiMattei

Criteria Met?

Qualification?

Review Item (Yes/No) (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4.0°C
Holding Time Yes No Collected 10/13/10 Extracted 10/14/2010 Analyzed 10/14-15/1C

No dilutions. The SAP target detection limit of 1.0 was not met for napthalene. The

Quantitation Limits Yes No lab reported RL=5.0 for this compound.
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No All ND
Other Laboratory Blanks'? NA
Trip/Equipment Blanks Yes No All ND

Initial Calibration *

Not provided in Lev

el Il; therefore, not evaluated

Continuing Calibration Verification

Not provided in Lev

el Il; therefore, not evaluated

Matrix Spike Yes No o
- - - > MS/MSD performed on WGC10131220BAW1; All criteria met.

Matrix Spike Duplicate Yes No

Laboratory Duplicate’ NA
terphenyl-d,, recovered below QC limits (50-125%) in samples
WGC10131220BAW1 (49.3), WGC10131600BAW4 (45.0). No action on this basis

Surrogate Standards® No No since only 1 of 3 surrogates not met.

Laboratory Control Standards Yes No All targets were spiked into LCS/LCSD.

Internal Standards®®

Not provided in Level Il; therefore, not evaluated

GC/MS Tunes?®

Not provided in Level Il; therefore, not evaluated

Interferences®

Not provided in Level Il; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level Il; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level Il; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.

2May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.

No qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #;:

ALS Environmental

1010353

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Level Il (QC summary report review) Date: 10/23/10
(using Level Il data package)
3 GW, 1 Equipment blank

Select total/dissolved metals (Ba, Ni, V, Fe, Na, K, Ca, Mg) (SW846 6020)

Validator: Paula DiMattei

Criteria Met?

Qualification?

Review Item (Yes/No) (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4.0°C; Sample receipt notes pH is acceptable.
Holding Time Yes No Collected 10/13/10 Analyzed 10/14-15/1C
No dilutions. The SAP target detection limit of 4 ug/L was not met for vanadium.
Quantitation Limits Yes No The lab reported RL=5.0 for this compound.
Percent Solids (>30%) NA Aqueous sample only
(total) Al ND. (dissolved) Mg present in MB at 0.004457 mg/L & Na present in
MB at 0.006481 mg/L. All samples >RL and >5x blank concentration;thus, no
Method Blanks Yes No DV actions on this basis.
Other Laboratory Blanks™? NA
Trip/Equipment Blanks Yes No AllND

Initial Calibration *

Not provided in Level II; therefore, not

evaluated

Continuing Calibration Verification

Not provided in Level II; therefore, not

evaluated

Matrix Spike No Yes MS/MSD performed on samples WGC10131220BAW1 (total/dissolved). Lab
limits reported as 80-120%; All analytes met QAPP criteria of 75-125% for total
. . . B and dissolved. RPD=24 (QC limit <20) for Ni (dissolved) MS/MSD. Estimate
Matrix Spike Duplicate No Yes (UJ) all dissolved samples.
Laboratory Duplicate® NA MS/MSD performed in lieu of Laboratory duplicate.
Laboratory Control Standards Yes No All targets spiked.

Internal Standards®*

Not provided in Level Il; therefore, not evaluated

GC/MS Tunes*®

Not provided in Level II; therefore, not evaluated

Interferences’

Not provided in Level Il; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level II; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level Il; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.
2May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

ALS Environmental

1010353

Level Il (QC summary report review)
(using Level Il data package)

3 GW, 1 Equipment blank

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/23/10

Validator: Paula DiMattei

Bicarbonate and carbonate Alkalinity (Standard Methods 2320)

Criteria Met?

Qualification?

Review Item (Yes/No) (Yes/No) Comments

Chain of Custody Yes No

Sample Preservation Yes No 4.0°C

Holding Time Yes No Collected 10/13/10 Analyzed 10/13/1C

Quantitation Limits Yes No No dilutions

Percent Solids (>30%) NA Aqueous sample only
Alkalinity, Bicarbonate (as CaCO3) & Alkalinity, Carbonate (as CaCO3) each
present in MB at 2 mg/L. All samples ND or >RL and >5xblank concentration;thus,

Method Blanks Yes No no DV actions on this basis.

Other Laboratory Blanks*? NA

Trip/Equipment Blanks Yes No All ND

Initial Calibration ®

Not provided in Level ll; therefore, not evaluated

Continuing Calibration Verification

Not provided in Level Il; therefore, not evaluated

Matrix Spike NA

Matrix Spike Duplicate® NA

Laboratory Duplicate® Yes No Lab duplicate performed on WGC10131220BAW1; All criteria met.
Laboratory Control Standards Yes No

Internal Standards®®

Not provided in Level Il; therefore, not evaluated

GC/MS Tunes®®

Not provided in Level ll; therefore, not evaluated

Interferences®

Not provided in Level Il; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level ll; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level Il; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.

May not be applicable to all analyses.

SLevel IV validation only. See full NFG worksheets for details.
“The MSD result was not calculable (NC) since the native concentration was > the MSD concentration detected.

No Qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

ALS Environmental

1010353

Level Il (QC summary report review)
(using Level Il data package)

3 GW, 1 Equipment blank

Chloride and Sulfate (SW846 9056)

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/23/10

Validator: Paula DiMattei

Criteria Met? Qualification?

Review Item (Yes/No) (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4.0°C
Holding Time Yes No Collected 10/13/10 Analyzed 10/14/10

All samples except WGC10131600BAW4 were analyzed on dilution 4x-10x as a

Quantitation Limits Yes No result of high concentrations of chloride or sulfate.
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No Al ND.
Other Laboratory Blanks"? NA
Trip/Equipment Blanks Yes No All ND.

Initial Calibration *

Not provided in Level Il; therefore, not evaluated

Continuing Calibration Verification $

Not provided in Level Il; therefore, not evaluated

Matrix Spike Yes No
] _ ., MS/MSD performed on WGC10131220BAW1,; All criteria met.
Matrix Spike Duplicate Yes No
Laboratory Duplicate’ NA MS/MSD performed in lieu of Laboratory duplicate.
Laboratory Control Standards Yes No

Internal Standards®®

Not provided in Level Il; therefore, not evaluated

GC/MS Tunes*®

Not provided in Level Il; therefore, not evaluated

Interferences®

Not provided in Level Il; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level Il; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level Il; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.

*May not be applicable to all analyses.

3Level IV validation only. See full NFG worksheets for details.

No Qualifications
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2 Technology Park Drive
Westford, MA 01886-3140
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Data Validation Report

Kris Nolan/AECOM

To Page 1
Enbridge Line 6B MP 608 Pipeline Release

Project ) o
Hydrogeologic Investigation

Laboratory ALS Environmental, Holland, Ml

Laboratory SDG 1010389

Analyses/Method VOCs, PAHs, Metals, Chloride, and Sulfate by SW846 Methods

Alkalinity by Standard Methods

Validation Level

Level Il (QC summary report review)

AECOM Project Number 60162778.01

Prepared by Paula DiMattei/ AECOM Completed: October 24, 2010
Reviewed by Robert Kennedy/AECOM

cC Mike Wolf/AECOM

SUMMARY

The samples listed below were collected by AECOM Environment in Marshall, Michigan on October
14, 2010 and submitted to ALS Environmental in Holland, Ml for analysis.

Client Sample ID Matrix Parameters

WGE10141015BAW1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WSE10141155BAW1 Surface water Metals (total), Alkalinity, Chloride, Sulfate

WGE10141445BAW1 Groundwater VOCs, PAHSs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGE10141745TV4 Field blank VOCs, PAHSs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGE10141800TVF4 Equipment blank | VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10141730TVF5 Trip blank VOCs

WGC10141735TV5 Trip blank VOCs

WGE10141020BRH1 Groundwater VOCs, PAHSs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGE10141200BRH1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGE10141200BRH2* Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10141505BRH1 Groundwater VOCs, PAHSs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10141640BRH1 Groundwater VOCs, PAHSs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10141810BRH1 Groundwater VOCs, PAHSs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10141810BRH5 Trip blank VOCs
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Client Sample ID Matrix Parameters

'Field duplicate of WGE10141200BRH1

The following methods were applicable to the samples in this data set:

Analyte Primary Method Reference
Volatile Organic Compounds (VOCSs) (project-specific list) | SW846 8260

Polynuclear Aromatic Hydrocarbons (PAHS) SW846 8270
Total/dissolved Metals (project-specific list) SW846 6020

Alkalinity (Bicarbonate & carbonate [as CaCO3)]) SM 2320

Chloride and Sulfate SW846 9056

Data validation activities were conducted with reference to the above method along with USEPA
National Functional Guidelines for Superfund Organic Methods Data Review (June 2008), USEPA
National Functional Guidelines for Inorganic Data Review (October 2004), the Quality Assurance
Project Plan, Enbridge Line 6B MP 608, Marshall, Michigan (revised August 15, 2010), the
Supplement to the Sampling and Analysis Plan (revised October 7, 2010), and the laboratory
specific standard operating procedures (SOPs). In the absence of QAPP-specified criteria, method
or laboratory quality assurance limits were used as appropriate.

REVIEW ELEMENTS

The data were evaluated based on the following parameters:

o ¥ Data Completeness

. Chain-of-custody (COC)/sample integrity

o ¥ Holding times and sample preservation

o ¥ Laboratory method blanks

* ¥ Trip Blanks/equipment blanks

o ¥ Surrogate recoveries (%Rs)

. Matrix spike (MS) and/or matrix spike duplicate (MSD) results
o ¥ Laboratory duplicate

o ¥ Laboratory control sample (LCS)/laboratory control sample duplicate (LCSD) results
o ¥ Field duplicate results

. General reporting issues

The symbol (*) indicates that all quality control (QC) criteria were met for this parameter. The NA
indicates that the parameter was not included as part of this data set, and therefore not reviewed.
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The data appear valid as reported and may be used for decision making purposes. Selected data
points were qualified as estimated due to non-conformances of certain QC criteria (see discussion
below).

Chain-of-Custody (COC)/Sample Integrity

The trip blank identified on the COC as WGC10141730TV5 was incorrectly identified in the data
package as WGC10151730TV5.

MS/MSD

VOCs

The MS/MSD analyses were performed on sample WGE10141015BAW1. The relative percent
difference (RPD) for naphthalene exceeded the laboratory’s QC limit of <30 (refer to Attachment A).
Consequently, the nondetect naphthalene result sample WGE10141015BAW1 was qualified as
estimated (UJ). Qualified sample results are shown in Table 1.

General Reporting Issues

It should be noted that the “Reporting Limit” for each analysis is equivalent to the target detection
limit (TDL). In cases were dilution analyses were required, the TDL reflects the dilution factor used
in the analysis when the TDL is equivalent to the laboratory’s practical quantitation limit (PQL). In
cases where the TDL is greater than the laboratory’s PQL, the dilution factor is not reflected in the
reporting limit.

ATTACHMENTS

Attachment A: Data Review Summary Worksheets/Fraction

Attachment B: Validation Qualifier Codes and Explanation

Attachment C: Reason Codes and Explanations
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Table 1 - Data Validation Summary of Qualified Data

. . Validation | Validation
Sample ID Matrix Compound Result QL | Units Qualifiers Reason
WGE10141015BAW1 WG NAPHTHALENE 5.0 ug/I uJ Id
Notes:
o Refer to Attachment A for data review summary worksheets.
o Refer to Attachment B for validation qualifier definitions.
o Refer to Attachment C for validation reason code definitions.
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There will be no value under the Result column if the result is nondetect.




Attachment A

Data Review Summary Worksheets/Fraction



Attachment B

Qualifier Codes and Explanation



Qualifier

Explanation

The analyte was positively identified; the associated numerical value

J is an estimated guantity with an unknown bias.
J- The analyte was positively identified; the associated numerical value
is an estimated quantity with a potential low bias.
The analyte was positively identified; the associated numerical value
J+ . . . . . . -
is an estimated guantity with a potential high bias.
The analyte was not detected above the reported sample quantitation
uJ limit. However, the reported quantitation limit is approximate and
may or may not represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the sample.
U The analyte was analyzed for, but was not detected above the
reported sample quantitation limit.
The sample results are rejected due to serious deficiencies in the
R ability to analyze the sample and meet quality control criteria. The

presence or absence of the analyte cannot be verified.




Attachment C

Reason Codes and Explanations



Reason Code Explanation

be Equipment blank contamination

bl Laboratory blank contamination

bt Trip blank contamination

fd Field duplicate RPDs

h Holding times

I LCS recoveries

Id Laboratory duplicate RPDs (matrix duplicate, MSD, LCSD)
m Matrix spike recovery

p Chemical preservation issue

s Surrogate recovery

t Temperature preservation issue




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):.

ALS Environmental
1010389

Level Il (QC summary report review)

(using Level Il data

8 GW, 1 Field Blank, 1 Equipment Blank, 3 Trip Blanks

package)

Select VOCs (SW846 8260)

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/23/10

Validator: Paula DiMattei

Criteria Met?

Review Item (Yes/No) Qualification? (Yes/No) Comments
Trip blank sample WGC10141730TVF5 was incorrectly identified by the laboratory

Chain of Custody Yes No as WGC10151730TVF5.
Sample Preservation Yes No 4.2°C
Holding Time Yes No Collected 10/14/10 Analyzed 10/15/10
Quantitation Limits Yes No No dilutions
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No All ND
Other Laboratory Blanks'? NA
Trip/Equipment Blanks Yes No All ND

Initial Calibration *

Not provided in Lev

el Il; therefore, not evaluated

Continuing Calibration Verification *

Not provided in Lev

el Il; therefore, not evaluated

All targets except 1,2,3-trimethylbenzene and cyclohexane were spiked for MS/MSD;

Matrix Spike No ves No DV actions were taken on this basis. MS/MSD performed on
WGE10141015BAW1: Naphthalene 162/ok; RPD=35 (QC limits: 55-140%; <30)
Matrix Spike Duplicate? No Yes and isopropylbenzene 0k/126%; (QC limits: 75-125%). All results ND. Estimate
Naphthalene (UJ) in native. No other actions required.
Laboratory Duplicate’ NA
Surrogate Standards’ Yes No
All targets except 1,2,3-trimethylbenzene and cyclohexane were spiked into
LCS/LCSD; No DV actions taken on this basis. All criteria met except
Laboratory Control Standards No No Isopropylbenzene ok/127% (75-125%)[LCS/LCSD Batch R82566]; Isopropylbenzene

129%/0k (75-125%)[LCS/LCSD Batch R82513]. All samples ND; No DV actions on
this basis.

Internal Standards®®

Not provided in Lev

el Il; therefore, not evaluated

GCI/MS Tunes*®

Not provided in Lev

el Il; therefore, not evaluated

Interferences®

Not provided in Lev

el Il; therefore, not evaluated

Calculation Spot Checks®

Not provided in Lev

el Il; therefore, not evaluated

Transcription Spot Checks®

Not provided in Lev

el Il; therefore, not evaluated

1May include reagent blanks, calibration blanks, etc.

2May not be applicable to all analyses.

3Level IV validation only. See full NFG worksheets for details.




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

ALS Environmental
1010389

Level Il (QC summary report review)

(using Level Il data

package)

8 GW, 1 Field Blank, 1 Equipment Blank
PAHs (SW846 8270)

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/23/10

Validator: Paula DiMattei

Criteria Met?

Review Item (Yes/No) Qualification? (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4.2°C
Holding Time Yes No Collected 10/14/10 Extracted 10/15/2010 Analyzed 10/15/1C

No dilutions. The SAP target detection limit of 1.0 was not met for napthalene. The

Quantitation Limits Yes No lab reported RL=5.0 for this compound.
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No All ND
Other Laboratory Blanks'? NA
Trip/Equipment Blanks Yes No All ND

Initial Calibration *

Not provided in Lev

el Il; therefore, not evaluated

Continuing Calibration Verification

Not provided in Lev

el Il; therefore, not evaluated

Matrix Spike Yes No o
- - — MS/MSD performed on WGE10141015BAW1,; All criteria met.

Matrix Spike Duplicate Yes No

Laboratory Duplicate’ NA
terphenyl-d,, recovered below QC limits (50-125%) in samples
WGE10141445BAW1 (44.9), WGE10141800TV4 (37.0), WGE10141200BRH2
(42.3). No action on this basis since only 1 of 3 surrogates not met. Acid surrogate
nonconformances are not applicable to the PAH analyses; thus, no DV actions taken

Surrogate Standards® No No on this basis.

Laboratory Control Standards Yes No All targets were spiked into LCS/LCSD.

Internal Standards®*

Not provided in Level Il; therefore, not evaluated

GC/MS Tunes?®

Not provided in Level Il; therefore, not evaluated

Interferences®

Not provided in Level Il; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level Il; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level Il; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.

2May not be applicable to all analyses.

3Level IV validation only. See full NFG worksheets for details.

No qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #;:

ALS Environmental Client/Site Name: Enbridge/Hydrogeo Investigation
1010389 Project Number: 60162778.1

Level Il (QC summary report review) Date: 10/23/10

(using Level Il data package) Validator: Paula DiMattei

8 GW, 1 SW, 1 Field Blank, 1 Equipment Blank
Select total/dissolved metals (Ba, Ni, V, Fe, Na, K, Ca, Mg) (SW846 6020) and
Select metals (SW metals): Fe, Na, K, Ca, Mg (SW846 6020)

Criteria Met?

Review Item (Yes/No) Qualification? (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4.2°C; Sample receipt notes pH is acceptable.
Holding Time Yes No Collected 10/14/10 Analyzed 10/15/1C

No dilutions. The SAP target detection limit of 4 ug/L was not met for vanadium.

Quantitation Limits Yes No The lab reported RL=5.0 for this compound.
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No AllND
Other Laboratory Blanks™? NA
Trip/Equipment Blanks Yes No All ND

Initial Calibration *

Not provided in Level ll; therefore, not evaluated

Continuing Calibration Verification 3

Not provided in Level ll; therefore, not evaluated

Matrix Spike Yes No
MS/MSD performed on samples WGE10141015BAW1 (total/dissolved). Lab
. ) ) B limits reported as 80-120%; All analytes met QAPP criteria of 75-125%.
Matrix Spike Duplicate Yes No
Laboratory Duplicate2 NA MS/MSD performed in lieu of Laboratory duplicate.
Laboratory Control Standards Yes No All targets spiked.

Internal Standards**

Not provided in Level Il; therefore, not evaluated

GC/MS Tunes*®

Not provided in Level Il; therefore, not evaluated

Interferences’

Not provided in Level Il; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level ll; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level ll; therefore, not evaluated

1May include reagent blanks, calibration blanks, etc.
2May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.

No qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

ALS Environmental

1010389

Level Il (QC summary report review)
(using Level Il data package)

8 GW, 1 SW, 1 Field Blank, 1 Equipment Blank

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/23/10

Validator: Paula DiMattei

Bicarbonate and carbonate Alkalinity (Standard Methods 2320)

Criteria Met?

Review Item (Yes/No) Qualification? (Yes/No) Comments

Chain of Custody Yes No

Sample Preservation Yes No 4.2°C

Holding Time Yes No Collected 10/14/10 Analyzed 10/15/1C

Quantitation Limits Yes No No dilutions

Percent Solids (>30%) NA Aqueous sample only
Alkalinity, Bicarbonate (as CaCO3) & Alkalinity, Carbonate (as CaCO3) each
presentin MB at 1 mg/L. All samples ND or >RL and >5xblank concentration;thus,

Method Blanks Yes No no DV actions on this basis.

Other Laboratory Blanks*? NA

Trip/Equipment Blanks Yes No All ND

Initial Calibration ®

Not provided in Level ll; therefore, not evaluated

Continuing Calibration Verification

Not provided in Level Il; therefore, not evaluated

Matrix Spike NA
Matrix Spike Duplicate® NA
Lab duplicate performed on WGE10141015BAW1, WGE10141015BAW1(RE),
Laboratory Duplicate® Yes No WGC10141640BRH1; All criteria met.
Laboratory Control Standards Yes No

Internal Standards®>

Not provided in Level ll; therefore, not evaluated

GCI/MS Tunes*®

Not provided in Level Il; therefore, not evaluated

Interferences®

Not provided in Level ll; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level Il; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level ll; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.

May not be applicable to all analyses.

3Level IV validation only. See full NFG worksheets for details.
“The MSD result was not calculable (NC) since the native concentration was > the MSD concentration detected.

No Qualifications




ALS Environmental

1010389

Level Il (QC summary report review)

(using Level Il data package)

8 GW, 1 SW, 1 Field Blank, 1 Equipment Blank
Chloride and Sulfate (SW846 9056)

Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/23/10

Validator: Paula DiMattei

Criteria Met?
Review Item (Yes/No) Qualification? (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4.2°C
Holding Time Yes No Collected 10/14/10 Analyzed 10/15/10
Several samples were analyzed on dilution 5x-20x as a result of high concentrations
Quantitation Limits Yes No of chloride or sulfate.
Percent Solids (>30%) NA Aqueous sample only
Chloride present in MB at 0.3154 mg/L & sulfate present in MB at 0.2956 mg/L. All
samples are ND or >RL and >5x blank concentration;thus, no DV actions on this
Method Blanks Yes No basis.
Other Laboratory Blanks™? NA
Trip/Equipment Blanks Yes No All ND
Initial Calibration ° Not provided in Level II; therefore, not evaluated
Continuing Calibration Verification 3 INot provided in Level Il; therefore, not evaluated
Matrix Spike Yes No
] ] ] ) MS/MSD performed on WGE10141015BAW1; All criteria met.
Matrix Spike Duplicate Yes No
Laboratory Duplicate® NA MS/MSD performed in lieu of Laboratory duplicate.
Laboratory Control Standards Yes No

Internal Standards®® Not provided in Level II; therefore, not evaluated

GC/MS Tunes>® Not provided in Level II; therefore, not evaluated

Interferences® Not provided in Level II; therefore, not evaluated

Calculation Spot Checks® Not provided in Level II; therefore, not evaluated

Transcription Spot Checks® Not provided in Level II; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.
2May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.

No Qualifications




Analyte

Calcium (total)

Magnesium (total)

Sodium (total)

Calcium (dissolved)

Magnesium (dissolved)

Sodium (dissolved)

Alkalinity, Bicarbonate (as CaCO3)
Chloride

Sulfate

RL
10
1.0
1.0
10
1.0
1.0
10
10
1.0

5xRL
50
5.0
5.0
50
5.0
5.0
50
50
5.0

WGE10141200BRH1
(mg/L)
50
11
6.6
46
11
6.5
160
14
3.5

WGE10141200BRH2
(mg/L)
46.0
11
6.2
46
11
6.5
160
13
3.2

RPD
8.3
0.0
6.2
0.0
0.0
0.0
0.0
7.4
9.0

Actions
none
none
none
none
none
none
none
none

none
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Data Validation Report

Kris Nolan/AECOM
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Enbridge Line 6B MP 608 Pipeline Release

Project ) o
Hydrogeologic Investigation

Laboratory ALS Environmental, Holland, Ml

Laboratory SDG 1010436

Analyses/Method VOCs, PAHs, Metals, Chloride, and Sulfate by SW846 Methods

Alkalinity by Standard Methods

Validation Level

Level Il (QC summary report review)

AECOM Project Number 60162778.01

Prepared by Paula DiMattei/ AECOM Completed: October 24, 2010
Reviewed by Robert Kennedy/AECOM

cC Mike Wolf/AECOM

SUMMARY

The samples listed below were collected by AECOM Environment in Marshall, Michigan on October
15, 2010 and submitted to ALS Environmental in Holland, Ml for analysis.

Client Sample ID Matrix Parameters

WGE10150935BAW1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGE10151050BAW1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGE10151050BAW2" Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WSE10151200BAW1 Surface water Metals (total), Alkalinity, Chloride, Sulfate

WGE10151405BAW1 Groundwater VOCs, PAHSs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGE10151530BAW1 Groundwater VOCs, PAHSs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGE10151600BAWS Trip blank VOCs

WGE10151605BAWS Trip blank VOCs

WGC10150950DJJ1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10151120DJJ1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10151310DJJ1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WSC10151712DJJ1 Surface water Metals (total), Alkalinity, Chloride, Sulfate

WSC10151555DJJ1 Surface water Metals (total), Alkalinity, Chloride, Sulfate

WSC10151448DJJ1 Surface water Metals (total), Alkalinity, Chloride, Sulfate
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Client Sample ID Matrix Parameters

WGE10150935DJJ4 Equipment blank | VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10151830DJJ5 Trip blank VOCs

WGC10151835DJJ5 Trip blank VOCs

'Field duplicate of WGE10151050BAW1

The following methods were applicable to the samples in this data set:

Analyte Primary Method Reference
Volatile Organic Compounds (VOCSs) (project-specific list) | SW846 8260

Polynuclear Aromatic Hydrocarbons (PAHS) SW846 8270

Total and/or dissolved Metals (project-specific list) SW846 6020

Alkalinity (Bicarbonate & carbonate [as CaCO3]) SM 2320

Chloride and Sulfate SW846 9056

Data validation activities were conducted with reference to the above method along with USEPA
National Functional Guidelines for Superfund Organic Methods Data Review (June 2008), USEPA
National Functional Guidelines for Inorganic Data Review (October 2004), the Quality Assurance
Project Plan, Enbridge Line 6B MP 608, Marshall, Michigan (revised August 15, 2010), the
Supplement to the Sampling and Analysis Plan (revised October 7, 2010), and the laboratory
specific standard operating procedures (SOPs). In the absence of QAPP-specified criteria, method
or laboratory quality assurance limits were used as appropriate.

REVIEW ELEMENTS

The data were evaluated based on the following parameters:
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Data Completeness

Chain-of-custody (COC)/sample integrity

Holding times and sample preservation

Laboratory method blanks

Trip Blanks/equipment blanks

Surrogate recoveries (%Rs)

Matrix spike (MS) and/or matrix spike duplicate (MSD) results

Laboratory duplicate

Laboratory control sample (LCS)/laboratory control sample duplicate (LCSD) results

Field duplicate results

General reporting issues




The symbol (*) indicates that all quality control (QC) criteria were met for this parameter. The NA
indicates that the parameter was not included as part of this data set, and therefore not reviewed.

The data appear valid as reported and may be used for decision making purposes with the following
exception. The nondetect results for Alkalinity, carbonate (as CaCO3) in all samples were qualified
as rejected (R) due to very low (<10%) matrix spike and matrix spike duplicate recoveries. These
results are not usable for project decisions. Selected other data points were qualified as estimated
due to non-conformances of certain QC criteria (see discussion below).

MS/MSD
VOCs

The MS/MSD analyses were performed on sample WGC10151120DJJ1. The percent recovery for
isopropyltoluene (cymene) was below the laboratory’s lower QC limit of 75%, but greater than the
NFG guidance criterion of 20% (refer to Attachment A). Consequently, the nondetect
isopropyltoluene result in sample WGC10151120DJJ1 was qualified as estimated (UJ). Qualified
sample results are shown in Table 1.

Alkalinity

The MS/MSD analyses were performed on sample WGC10150950DJJ1. The percent recovery for
Alkalinity, bicarbonate (as CaCO3) was below the laboratory’s lower QC limit of 40%, and less than
the NFG guidance criterion of 30% (refer to Attachment A). Consequently, the positive results for
Alkalinity, bicarbonate (as CaCO3) in all samples were qualified as estimated (J-). The percent
recovery for Alkalinity, carbonate (as CaCO3) was below the laboratory’s lower QC limit of 40%,
and less than the NFG guidance criterion of 30% (refer to Attachment A). Consequently, the
nondetect results for Alkalinity, carbonate (as CaCO3) in all samples were qualified as rejected (R).
The results are not usable for project decisions. Qualified sample results are shown in Table 1.

General Reporting Issues

It should be noted that the “Reporting Limit” for each analysis is equivalent to the target detection
limit (TDL). In cases where dilution analyses were required, the TDL reflects the dilution factor used
in the analysis when the TDL is equivalent to the laboratory’s practical quantitation limit (PQL). In
cases where the TDL is greater than the laboratory’s PQL, the dilution factor is not reflected in the
reporting limit.

ATTACHMENTS

Attachment A: Data Review Summary Worksheets/Fraction

Attachment B: Validation Qualifier Codes and Explanation

Attachment C: Reason Codes and Explanations
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Table 1 - Data Validation Summary of Qualified Data

. . Validation | Validation
Sample ID Matrix Compound Result | QL | Units Qualifiers Reason
WGC10150950DJJ1 WG ALKALINITY, BICARBONATE (AS CACO3) 300 10 mg/l J- m
WGC10150950DJJ1 WG ALKALINITY, CARBONATE (AS CACO3) mg/l R m
WGC10151120DJJ1 WG ALKALINITY, BICARBONATE (AS CACO3) 260 10 mg/| J- m
WGC10151120DJJ1 WG ALKALINITY, CARBONATE (AS CACO3) mg/| R m
WGC10151310DJJ1 WG ALKALINITY, BICARBONATE (AS CACO3) 290 10 mg/l J- m
WGC10151310DJJ1 WG ALKALINITY, CARBONATE (AS CACO3) mg/l R m
WGE10150935BAW1 WG ALKALINITY, BICARBONATE (AS CACO3) 310 10 mg/l J- m
WGE10150935BAW1 WG ALKALINITY, CARBONATE (AS CACO3) mg/l R m
WGE10150935DJJ4 WQ ALKALINITY, BICARBONATE (AS CACO03) 10 10 mg/l J- m
WGE10150935DJJ4 WQ ALKALINITY, CARBONATE (AS CACO3) mg/l R m
WGE10151050BAW1 WG ALKALINITY, BICARBONATE (AS CACO3) 180 10 mg/| J- m
WGE10151050BAW1 WG ALKALINITY, CARBONATE (AS CACO3) mg/l R m
WGE10151050BAW?2 WG ALKALINITY, BICARBONATE (AS CACO3) 190 10 mg/l J- m
WGE10151050BAW?2 WG ALKALINITY, CARBONATE (AS CACO3) mg/l R m
WGE10151405BAW1 WG ALKALINITY, BICARBONATE (AS CACO3) 350 10 mg/| J- m
WGE10151405BAW1 WG ALKALINITY, CARBONATE (AS CACO3) mg/| R m
WGE10151530BAW1 WG ALKALINITY, BICARBONATE (AS CACO3) 300 10 mg/l J- m
WGE10151530BAW1 WG ALKALINITY, CARBONATE (AS CACO3) mg/l R m
WSC10151448DJJ1 WS ALKALINITY, BICARBONATE (AS CACO3) 260 10 mg/| J- m
WSC10151448DJJ1 WS ALKALINITY, CARBONATE (AS CACO3) mg/l R m
WSC10151555DJJ1 WS ALKALINITY, BICARBONATE (AS CACO3) 290 10 mg/| J- m
WSC10151555DJJ1 WS ALKALINITY, CARBONATE (AS CACO3) mg/| R m
WSC10151712DJJ1 WS ALKALINITY, BICARBONATE (AS CACO3) 260 10 mg/| J- m
WSC10151712DJJ1 WS ALKALINITY, CARBONATE (AS CACO3) mg/l R m
WSE10151200BAW1 WS ALKALINITY, BICARBONATE (AS CACO3) 240 10 mg/l J- m
WSE10151200BAW1 WS ALKALINITY, CARBONATE (AS CACO3) mg/| R m
WGC10151120DJJ1 WG CYMENE 5.0 ug/l uJ m
Notes:

o Refer to Attachment A for data review summary worksheets.

o Refer to Attachment B for validation qualifier definitions.

e Refer to Attachment C for validation reason code definitions.

e There will be no value under the Result column if the result is nondetect.
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Attachment A

Data Review Summary Worksheets/Fraction



Attachment B

Qualifier Codes and Explanation



Qualifier

Explanation

The analyte was positively identified; the associated numerical value

J is an estimated guantity with an unknown bias.
J- The analyte was positively identified; the associated numerical value
is an estimated quantity with a potential low bias.
The analyte was positively identified; the associated numerical value
J+ . . . . . . -
is an estimated guantity with a potential high bias.
The analyte was not detected above the reported sample quantitation
uJ limit. However, the reported quantitation limit is approximate and
may or may not represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the sample.
U The analyte was analyzed for, but was not detected above the
reported sample quantitation limit.
The sample results are rejected due to serious deficiencies in the
R ability to analyze the sample and meet quality control criteria. The

presence or absence of the analyte cannot be verified.




Attachment C

Reason Codes and Explanations



Reason Code Explanation

be Equipment blank contamination

bl Laboratory blank contamination

bt Trip blank contamination

fd Field duplicate RPDs

h Holding times

I LCS recoveries

Id Laboratory duplicate RPDs (matrix duplicate, MSD, LCSD)
m Matrix spike recovery

p Chemical preservation issue

s Surrogate recovery

t Temperature preservation issue




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:

Analysis (Include Method #):.

ALS Environmental

1010436

Level Il (QC summary report review)
(using Level Il data package)

8 GW, 1 Equipment blank, 4 Trip blanks
Select VOCs (SW846 8260)

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/23/10

Validator: Paula DiMattei

Criteria Met? Qualification?

Review ltem (Yes/No) (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 3.6°C
Holding Time Yes No Collected 10/15/10 Analyzed 10/16/1C
Quantitation Limits Yes No No dilutions
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No AllND
Other Laboratory Blanks'? NA
Trip/Equipment Blanks Yes No All ND

Initial Calibration *

Not provided in Level Il; therefore, not evaluated

Continuing Calibration Verification

Not provided in Level Il; therefore, not evaluated

All targets except 1,2,3-trimethylbenzene and cyclohexane were spiked for MS/MSD;

Matrix Spike No Yes No DV actions were taken on this basis. WGC10151120DJJ1 p-isopropyltoluene
(72.8/69.8: QC limits 75-130%) Estimate (UJ) in native sample
WGC10150950DJJI MS/MSD: all criteria met; It should be noted that the initial
Matrix Spike Duplicate2 No Yes analysis of this MS/MSD recovered high for most target compounds;thus, the
MS/MSD was reanalyzed. No DV actions were taken on the basis of the original
analysis of the MS/MSD.
Laboratory Duplicate® NA
Surrogate Standards® Yes No
All targets except 1,2,3-trimethylbenzene and cyclohexane were spiked into
Laboratory Control Standards No No LCS/LCSD; No DV actions taken on this basis. All met except Isopropylbenzene

129/0k (75-125%) [LCS/LCSD batch R82565: WGC10151120DJJ1,
WGC10151310DJJ1, WGE10150935DJJ4] All ND; no DV actions on this basis.

Internal Standards®®

Not provided in Level Il; therefore, not evaluated

GC/MS Tunes?®®

Not provided in Level Il; therefore, not evaluated

Interferences®

Not provided in Level Il; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level Il; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level Il; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.

2May not be applicable to all analyses.

3Level IV validation only. See full NFG worksheets for details.




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #;:

ALS Environmental Client/Site Name: Enbridge/Hydrogeo Investigation
1010436 Project Number: 60162778.1

Level Il (QC summary report review) Date: 10/23/10

(using Level Il data package) Validator: Paula DiMattei

8 GW, 1 Equipment blank
PAHs (SW846 8270)

Criteria Met? Qualification?

Review Item (Yes/No) (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 3.6°C
Holding Time Yes No Collected 10/15/10  Extracted 10/15/2010 Analyzed 10/16/1(

No dilutions. The SAP target detection limit of 1.0 was not met for napthalene.

Quantitation Limits Yes No The lab reported RL=5.0 for this compound.
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No AllND
Other Laboratory Blanks"? NA
Trip/Equipment Blanks Yes No All ND

Initial Calibration *

Not provided in Level ll; therefore, not evaluated

Continuing Calibration Verification 3

Not provided in Level Il; therefore, not evaluated

Matrix Spike Yes No
] ] ] B WGC10150950DJ3J1; All criteria met.

Matrix Spike Duplicate’ Yes No

Laboratory Duplicate? NA
2-fluorobiphenyl recovered below QC limits (50-110%) in sample
WGE10150935BAW1 (47.1). No action on this basis since only 1 of 3 surrogates
not met. Acid surrogate nonconformances are not applicable to the PAH analyses;

Surrogate Standards® No No thus, no DV actions taken on this basis.

Laboratory Control Standards Yes No All targets were spiked into LCS/LCSD.

Internal Standards®*

Not provided in Level II; therefore, not evaluatec

GC/MS Tunes*®

Not provided in Level ll; therefore, not evaluated

Interferences’

Not provided in Level ll; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level ll; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level ll; therefore, not evaluated

1May include reagent blanks, calibration blanks, etc.
2May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.

No qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:

Y

Analysis (Include Method #;:

)

ALS Environmental

1010436

Level Il (QC summary report review)
(using Level Il data package)

8 GW, 4 SW, 1 Equipment blank

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/23/10

Validator: Paula DiMattei

Select total/dissolved metals (Ba, Ni, V, Fe, Na, K, Ca, Mg) (SW846 6020) and

Select metals (SW metals): Fe, Na, K,

Ca, Mg (SW846 6020)

Criteria Met? Qualification?

Review Item (Yes/No) (Yes/No) Comments

Chain of Custody Yes No

Sample Preservation Yes No 3.6°C; Sample receipt notes pH is acceptable.

Holding Time Yes No Collected 10/15/10 Analyzed 10/15-16/1C
WGE10150935BAW!1 (dissolved & total) 10x for Na due to high concentration.
The SAP target detection limit of 4 ug/L was not met for vanadium. The lab

Quantitation Limits Yes No reported RL=5.0 for this compound.

Percent Solids (>30%) NA Aqueous sample only

Method Blanks Yes No AllND

Other Laboratory Blanks™? NA

Trip/Equipment Blanks Yes No All ND

Initial Calibration *

Not provided in Level lI; therefore, not

evaluated

Continuing Calibration Verification 3

Not provided in Level lI; therefore, not

evaluated

MS/MSD performed on samples WGC10150950DJJ1 (total/dissolved) and

Matrix Spike No No WGE10141015BAWL1 (in SDG 1010389) (dissolved). Lab limits reported as 80-
120%; All analytes met QAPP criteria of 75-125% except Ca in both MS/MSD
Matrix Spike Duplicate® No No pairs. However, Ca >4x spike in both native samples; thus, no DV actions on
this basis.
Laboratory Duplicate2 NA MS/MSD performed in lieu of Laboratory duplicate.
Laboratory Control Standards Yes No All targets spiked.

Internal Standards**

Not provided in Level lI; therefore, not

evaluated

GC/MS Tunes*®

Not provided in Level lI; therefore, not

evaluated

Interferences’

Not provided in Level lI; therefore, not

evaluated

Calculation Spot Checks®

Not provided in Level II; therefore, not

evaluated

Transcription Spot Checks®

Not provided in Level lI; therefore, not

evaluated

1May include reagent blanks, calibration blanks, etc.
2May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.

No Qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

ALS Environmental

1010436

Level Il (QC summary report review)
(using Level Il data package)

8 GW, 4 SW, 1 Equipment blank

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/23/10

Validator: Paula DiMattei

Bicarbonate and carbonate Alkalinity (Standard Methods 2320)

Criteria Met? Qualification?

Review Item (Yes/No) (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 3.6°C
Holding Time Yes No Collected 10/15/10 Analyzed 10/16/1C
Quantitation Limits Yes No No dilutions
Percent Solids (>30%) NA Aqueous sample only
Alkalinity, Bicarbonate (as CaCO3) present in MB at 4 mg/L. All samples >RL and
Method Blanks Yes No >b5xblank concentration;thus, no DV actions on this basis.
Other Laboratory Blanks*? NA
Alkalinity, Bicarbonate (as CaCO3) present in EB at 10 mg/L. All samples >RL and
Trip/Equipment Blanks Yes No >5xblank concentration;thus, no DV actions on this basis.

Initial Calibration *

Not provided in Level Il; therefore, not evaluated

Continuing Calibration Verification ®

Not provided in Level ll; therefore, not evaluated

Matrix Spike No Yes MS/MSD performed on sample WGC10150950DJJ1. Alkalinity, bicarbonate (as
CaC03) 0.975/0.0585 (40-160%); Estimate all samples (J-). Alkalinity, carbonate

Matrix Spike Duplicate? No Yes (as CaCO3) 0/NC* (40-160%); Reject (R) ND results in all samples.

Laboratory Duplicate® Yes No Lab duplicate performed on WGE10150935BAW1,; All criteria met.

Laboratory Control Standards Yes No

Internal Standards®>

Not provided in Level ll; therefore, not evaluated

GCI/MS Tunes*®

Not provided in Level Il; therefore, not evaluated

Interferences®

Not provided in Level ll; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level Il; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level ll; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.

May not be applicable to all analyses.

3Level IV validation only. See full NFG worksheets for details.
“The MSD result was not calculable (NC) since the native concentration was > the MSD concentration detected.



Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

ALS Environmental

1010436

Level Il (QC summary report review)
(using Level Il data package)

8 GW, 4 SW, 1 Equipment blank
Chloride and Sulfate (SW846 9056)

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/23/10

Validator: Paula DiMattei

Criteria Met? Qualification?

Review Item (Yes/No) (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 3.6°C
Holding Time Yes No Collected 10/15/10 Analyzed 10/16/10
All samples except the EB (WGE10150935DJJ4) were analyzed on dilution 2x-10x
Quantitation Limits Yes No as a result of high concentrations of chloride or sulfate.
Percent Solids (>30%) NA Aqueous sample only
Chloride present in MB at 0.2134 mg/L & sulfate present in MB at 0.1194 mg/L. All
Method Blanks Yes No samples >RL and >5xblank concentration;thus, no DV actions on this basis.
Other Laboratory Blanks'? NA
Trip/Equipment Blanks Yes All ND.

Initial Calibration *

Not provided in Level IlI; therefore, not evaluated

Continuing Calibration Verification ®

Not provided in Level II; therefore, not evaluated

Matrix Spike Yes No
] . o, MS/MSD performed on WGC10150950DJJ1; All criteria met.
Matrix Spike Duplicate Yes No
Laboratory Duplicate’ NA MS/MSD performed in lieu of Laboratory duplicate.
Laboratory Control Standards Yes No

Internal Standards®®

Not provided in Level IlI; therefore, not evaluated

GC/MS Tunes*?

Not provided in Level IlI; therefore, not evaluated

Interferences®

Not provided in Level IlI; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level IlI; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level IlI; therefore, not evaluated

lMay include reagent blanks, calibration blanks, etc.
2May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.

No Qualifications




Analyte

Calcium (total)

Magnesium (total)

Sodium (total)

Calcium (dissolved)

Magnesium (dissolved)

Sodium (dissolved)

Alkalinity, Bicarbonate (as CaCO3)
Chloride

Sulfate

RL
10
1.0
1.0
10
1.0
1.0
10
10
5.0

5xRL

50
5.0
5.0
50
5.0
5.0
50
50
25

WGE10151050BAW1
(mg/L)

7
18
24
75
17
24
180
70
22

WGE10151050BAW2
(mg/L)
75.0
17
24
75
17
23
190
69
20

RPD
2.6
5%7,
0.0
0.0
0.0
4.3
5.4
1.4
9.5

Actions
none
none
none
none
none
none
none
none
none



A :COM AECOM 978.589.3000 tel

2 Technology Park Drive 978.589.3100 fax
Westford, MA 01886-3140

Data Validation Report

To Kris Nolan/AECOM Page 1
Enbridge Line 6B MP 608 Pipeline Release

Prolect Hydrogeologic Investigation

Laboratory ALS Environmental, Holland, Ml

Laboratory SDG 1010453

Analyses/Method VOCs, PAHs, Metals, Chloride, and Sulfate by SW846 Methods
Alkalinity by Standard Methods

Validation Level Level Il (QC summary report review)

AECOM Project Number 60162778.01

Prepared by Paula DiMattei/ AECOM Completed: October 24, 2010

Reviewed by Robert Kennedy/AECOM

cC Mike Wolf/AECOM

SUMMARY

The samples listed below were collected by AECOM Environment in Marshall, Michigan on October
16, 2010 and submitted to ALS Environmental in Holland, Ml for analysis.

Client Sample ID Matrix Parameters

WGC10160955BRH1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10161000DJJ1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10161100DJJ1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10161100DJJ2* Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGD10161345DJJ1 Groundwater VOCs, PAHSs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGD10161405BRH1 Groundwater VOCs, PAHSs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGD10161505BRH1 Groundwater VOCs, PAHSs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WSD10161450DJJ1 Surface water Metals (total), Alkalinity

WSD10161640DJJ1 Surface water Metals (total), Alkalinity

WGD10161730BRH1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10161405BRH4 Equipment blank | VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGC10161925BRH5 Trip blank VOCs

WGC10161930BRH5 Trip blank VOCs

WGC10161935BRH5 Trip blank VOCs

1010453 DV memo.doc



Client Sample ID Matrix Parameters

'Field duplicate of WGC10161100DJJ1

The following methods were applicable to the samples in this data set:

Analyte Primary Method Reference
Volatile Organic Compounds (VOCSs) (project-specific list) | SW846 8260

Polynuclear Aromatic Hydrocarbons (PAHS) SW846 8270

Total and/or dissolved Metals (project-specific list) SW846 6020

Alkalinity (Bicarbonate & carbonate [as CaCO3)]) SM 2320

Chloride and Sulfate SW846 9056

Data validation activities were conducted with reference to the above method along with USEPA
National Functional Guidelines for Superfund Organic Methods Data Review (June 2008), USEPA
National Functional Guidelines for Inorganic Data Review (October 2004), the Quality Assurance
Project Plan, Enbridge Line 6B MP 608, Marshall, Michigan (revised August 15, 2010), the
Supplement to the Sampling and Analysis Plan (revised October 7, 2010), and the laboratory
specific standard operating procedures (SOPs). In the absence of QAPP-specified criteria, method
or laboratory quality assurance limits were used as appropriate.

REVIEW ELEMENTS

The data were evaluated based on the following parameters:

o ¥ Data Completeness

o ¥ Chain-of-custody (COC)/sample integrity

o ¥ Holding times and sample preservation

o ¥ Laboratory method blanks

°« ¥ Trip Blanks/equipment blanks

o ¥ Surrogate recoveries (%Rs)

o ¥ Matrix spike (MS) and/or matrix spike duplicate (MSD) results
o ¥ Laboratory duplicate

o ¥ Laboratory control sample (LCS)/laboratory control sample duplicate (LCSD) results
. Field duplicates

. General reporting issues

The symbol (*) indicates that all quality control (QC) criteria were met for this parameter. The NA
indicates that the parameter was not included as part of this data set, and therefore not reviewed.

1010453 DV memo.doc



The data appear valid as reported and may be used for decision making purposes. Selected data
points were qualified as estimated due to non-conformances of certain QC criteria (see discussion
below).

Field Duplicates

Dissolved Metals

The following table summarizes the field duplicate results that exceeded the field duplicate relative
percent difference (RPD) criterion of <30% (for results >5x the reporting limit) in the field duplicate
samples WGC10161100DJJ1 and WGC10161100DJJ2.

Analyte WGC10161100DJJ1 WGC10161100DJJ2 RPD
(mg/L) (mg/L)
Iron 1.6 0.66 83

The positive and nondetect iron results in all dissolved groundwater samples were qualified as
estimated (J and UJ, respectively) due to the field duplicate imprecision. Qualified sample results
are shown in Table 1.

General Reporting Issues

It should be noted that the “Reporting Limit” for each analysis is equivalent to the target detection
limit (TDL). In cases were dilution analyses were required, the TDL reflects the dilution factor used
in the analysis when the TDL is equivalent to the laboratory’s practical quantitation limit (PQL). In
cases where the TDL is greater than the laboratory’s PQL, the dilution factor is not reflected in the
reporting limit.

ATTACHMENTS

Attachment A: Data Review Summary Worksheets/Fraction

Attachment B: Validation Qualifier Codes and Explanation

Attachment C: Reason Codes and Explanation
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Table 1 - Data Validation Summary of Qualified Data

Sample ID Matrix Compound Result QL | Units \(/gfﬂglii?itcle?g Vglelc{izgﬁn
WGC10160955BRH1 WG IRON 0.44 0.20 | mgl/l J fd
WGC10161000DJJ1 WG IRON 1.8 0.20 | mgl/l J fd
WGC10161100DJJ1 WG IRON 1.6 0.20 | mg/l J fd
WGC10161100DJJ2 WG IRON 0.66 0.20 | mgl/l J fd
WGC10161405BRH4 WQ IRON 0.20 | mgl/l UJ fd
WGD10161345DJJ1 WG IRON 0.20 | mgl/l uJ fd
WGD10161405BRH1 WG IRON 0.20 | mgl/l uJ fd
WGD10161505BRH1 WG IRON 0.66 0.20 | mg/l J fd
WGD10161730BRH1 WG IRON 0.20 | mgl/l uJ fd
Notes:

Refer to Attachment A for data review summary worksheets.
Refer to Attachment B for validation qualifier definitions.
Refer to Attachment C for validation reason code definitions.

e There will be no value under the Result column if the result is nondetect.
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Attachment A

Data Review Summary Worksheets/Fraction



Attachment B

Qualifier Codes and Explanation



Qualifier

Explanation

The analyte was positively identified; the associated numerical value

J is an estimated guantity with an unknown bias.
J- The analyte was positively identified; the associated numerical value
is an estimated quantity with a potential low bias.
The analyte was positively identified; the associated numerical value
J+ . . . . . . -
is an estimated guantity with a potential high bias.
The analyte was not detected above the reported sample quantitation
uJ limit. However, the reported quantitation limit is approximate and
may or may not represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the sample.
U The analyte was analyzed for, but was not detected above the
reported sample quantitation limit.
The sample results are rejected due to serious deficiencies in the
R ability to analyze the sample and meet quality control criteria. The

presence or absence of the analyte cannot be verified.




Attachment C

Reason Codes and Explanations



Reason Code Explanation

be Equipment blank contamination

bl Laboratory blank contamination

bt Trip blank contamination

fd Field duplicate RPDs

h Holding times

I LCS recoveries

Id Laboratory duplicate RPDs (matrix duplicate, MSD, LCSD)
m Matrix spike recovery

p Chemical preservation issue

s Surrogate recovery

t Temperature preservation issue




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):.

ALS Environmental

1010453

Level Il (QC summary report review)
(using Level Il data package)

8 GW, 1 Equipment Blank, 3 Trip Blanks
Select VOCs (SW846 8260)

Client/Site Name: Enbridge/Hydrogeo Investigation

Project Number: 60162778.1
Date: 10/24/10
Validator: Paula DiMattei

Criteria Met?

Review Item (Yes/No) Qualification? (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4.8°C
Holding Time Yes No Collected 10/16/10 Analyzed 10/17/10
Quantitation Limits Yes No No dilutions
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No All ND
Other Laboratory Blanks'? NA
Trip/Equipment Blanks Yes No All ND

Initial Calibration *

Not provided in Level Il; therefore, not evaluated

Continuing Calibration Verification *

Not provided in Level Il; therefore, not evaluated

Matrix Spike Yes No . .
P All targets except 1,2,3-trimethylbenzene and cyclohexane were spiked for MS/MSD;
No DV actions were taken on this basis. MS/MSD performed on
Matrix Spike Duplicate? Yes No WGD10161505BRH1: All criteria met.
Laboratory Duplicate’ NA
Surrogate Standards® Yes No
All targets except 1,2,3-trimethylbenzene and cyclohexane were spiked into
Laboratory Control Standards Yes No g P y y P

LCS/LCSD; No DV actions taken on this basis. All criteria met.

Internal Standards®®

Not provided in Level Il; therefore, not evaluated

GC/MS Tunes?®

Not provided in Level Il; therefore, not evaluated

Interferences®

Not provided in Level Il; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level Il; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level Il; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.
2May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.

No qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

ALS Environmental
1010453

Level Il (QC summary report review)

(using Level Il data package)
8 GW, 1 Equipment Blank
PAHs (SW846 8270)

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/24/10

Validator: Paula DiMattei

Criteria Met?

Review Item (Yes/No) Qualification? (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4.8°C
Holding Time Yes No Collected 10/16/10 Extracted 10/16/2010 Analyzed 10/17/1C

No dilutions. The SAP target detection limit of 1.0 was not met for napthalene. The

Quantitation Limits Yes No lab reported RL=5.0 for this compound.
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No All ND
Other Laboratory Blanks'? NA
Trip/Equipment Blanks Yes No All ND

Initial Calibration *

Not provided in Level Il; therefore, not evaluated

Continuing Calibration Verification

Not provided in Level Il; therefore, not evaluated

Matrix Spike Yes No o
- - — MS/MSD performed on WGD10161505BRH1; All criteria met.
Matrix Spike Duplicate Yes No
Laboratory Duplicate’ NA
terphenyl-d,, recovered below QC limits (50-125%) in sample WGC10161000DJJ1
Surrogate Standards® No No (49.2). No action on this basis since only 1 of 3 surrogates not met.
Laboratory Control Standards Yes No All targets were spiked into LCS/LCSD.

Internal Standards®®

Not provided in Level Il; therefore, not evaluated

GC/MS Tunes?®

Not provided in Level Il; therefore, not evaluated

Interferences®

Not provided in Level Il; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level Il; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level Il; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.

2May not be applicable to all analyses.

3Level IV validation only. See full NFG worksheets for details.

No qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #;:

ALS Environmental Client/Site Name: Enbridge/Hydrogeo Investigation
1010453 Project Number: 60162778.1

Level Il (QC summary report review) Date: 10/24/10

(using Level Il data package) Validator: Paula DiMattei

8 GW, 2 SW, 1 Equipment Blank
Select total/dissolved metals (Ba, Ni, V, Fe, Na, K, Ca, Mg) (SW846 6020) and
Select metals (SW metals): Fe, Na, K, Ca, Mg (SW846 6020)

Criteria Met?

Review Item (Yes/No) Qualification? (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4.8°C; Sample receipt notes pH is acceptable.
Holding Time Yes No Collected 10/16/10 Analyzed 10/17/1C
No dilutions. The SAP target detection limit of 4 ug/L was not met for vanadium.
Quantitation Limits Yes No The lab reported RL=5.0 for this compound.
Percent Solids (>30%) NA Aqueous sample only
(dissolved) AIl ND. (total) Ni present in MB at 0.001253 mg/L, K present in MB af
0.0102 mg/L, & Na present in MB at 0.01301 mg/L. All samples ND or >RL and
Method Blanks Yes No >5x blank concentration;thus, no DV actions on this basis.
Other Laboratory Blanks™? NA
Trip/Equipment Blanks Yes No AllND

Initial Calibration >

Not provided in Level Il; therefore, not evaluated

Continuing Calibration Verification

Not provided in Level Il; therefore, not evaluated

Matrix Spike Yes No
MS/MSD performed on samples WGD10161505BRH1 (total/dissolved). Lab
. . o, limits reported as 80-120%; All analytes met QAPP criteria of 75-125%.
Matrix Spike Duplicate’ Yes No
Laboratory Duplicate® NA MS/MSD performed in lieu of Laboratory duplicate.
Laboratory Control Standards Yes No All targets spiked.

Internal Standards®*

Not provided in Level Il; therefore, not evaluated

GC/MS Tunes*®

Not provided in Level II; therefore, not evaluated

Interferences’

Not provided in Level Il; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level II; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level Il; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.
2May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.

Data qualified due to field duplicate imprecision (see field duplicate tab for details)



Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

ALS Environmental

1010453

Level Il (QC summary report review)
(using Level Il data package)

8 GW, 2 SW, 1 Equipment Blank

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/24/10

Validator: Paula DiMattei

Bicarbonate and carbonate Alkalinity (Standard Methods 2320)

Criteria Met?

Review Item (Yes/No) Qualification? (Yes/No) Comments

Chain of Custody Yes No

Sample Preservation Yes No 4.8°C

Holding Time Yes No Collected 10/16/10 Analyzed 10/17/1C

Quantitation Limits Yes No No dilutions

Percent Solids (>30%) NA Aqueous sample only
Alkalinity, Bicarbonate (as CaCO3) & Alkalinity, Carbonate (as CaCO3) each
presentin MB at 1 mg/L. All samples ND or >RL and >5xblank concentration;thus,

Method Blanks Yes No no DV actions on this basis.

Other Laboratory Blanks*? NA

Trip/Equipment Blanks Yes No All ND

Initial Calibration ®

Not provided in Level ll; therefore, not evaluated

Continuing Calibration Verification

Not provided in Level Il; therefore, not evaluated

Matrix Spike NA
Matrix Spike Duplicate® NA
Lab duplicate performed on WGD10161505BRH1, WGD10161505BRH1(RE),
Laboratory Duplicate® Yes No WGC10161405BRH4; All criteria met.
Laboratory Control Standards Yes No

Internal Standards®>

Not provided in Level ll; therefore, not evaluated

GCI/MS Tunes*®

Not provided in Level Il; therefore, not evaluated

Interferences®

Not provided in Level ll; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level Il; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level ll; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.

May not be applicable to all analyses.

3Level IV validation only. See full NFG worksheets for details.
“The MSD result was not calculable (NC) since the native concentration was > the MSD concentration detected.

No Qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

ALS Environmental
1010453

Level Il (QC summary report review)
(using Level Il data package)

8 GW, 1 Equipment Blank

Chloride and Sulfate (SW846 9056)

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/24/10

Validator: Paula DiMattei

Criteria Met?

Review Item (Yes/No) Qualification? (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4.8°C
Holding Time Yes No Collected 10/16/10 Analyzed 10/17/10

Several samples were analyzed on dilution 2x or 10x as a result of high

Quantitation Limits Yes No concentrations of chloride or sulfate.
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No All ND
Other Laboratory Blanks™? NA
Trip/Equipment Blanks Yes No All ND

Initial Calibration 3

Not provided in Level II; therefore, not evaluated

Continuing Calibration Verification 3

Not provided in Level II; therefore, not evaluated

Matrix Spike Yes No
] ] ] ) MS/MSD performed on WGD10161505BRH1; All criteria met.
Matrix Spike Duplicate Yes No
Laboratory Duplicate® NA MS/MSD performed in lieu of Laboratory duplicate.
Laboratory Control Standards Yes No

Internal Standards®®

Not provided in Level II; therefore, not evaluated

GCI/MS Tunes®®

Not provided in Level II; therefore, not evaluated

Interferences®

Not provided in Level II; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level II; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level II; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.
2May not be applicable to all analyses.

3Level IV validation only. See full NFG worksheets for details.

No Qualifications




Analyte

Barium (total)

Calcium (total)

Iron (total)

Magnesium (total)
Sodium (total)

Barium (dissolved)
Calcium (dissolved)
Iron (dissolved)
Magnesium (dissolved)
Sodium (dissolved)
Alkalinity, Bicarbonate (as CaCO3)
Chloride

Sulfate

RL
0.10
10
0.20
1.0
1.0
0.10
10
0.20
1.0
1.0

10
1.0

5xRL
1
50

5.0
5.0
0.5
50
1.0
5.0
5.0
50
50
5.0

WGC10161100DJJ1
(mg/L)
0.28
130
23
28
19
0.18
130
1.6
28
20
490
41
4.1

WGC10161100DJJ2
(mg/L)
0.3
130.0
21.0
28
19
0.17
120
0.66
28
19
490
39
3.9

RPD
3.6
0.0
9.1
0.0
0.0
5.7
8.0

83.2
0.0
51
0.0
5.0
5.0

Actions
none
none
none
none
none
none
none

J/UJ all dissolved
none
none
none
none
none



A :COM AECOM 978.589.3000 tel

2 Technology Park Drive 978.589.3100 fax
Westford, MA 01886-3140

Data Validation Report

To Kris Nolan/AECOM Page 1

Project Enbridge Line 6B MP 608 Pipeline Release
Hydrogeologic Investigation

Laboratory ALS Environmental, Holland, Ml

Laboratory SDG 1010458

Analyses/Method VOCs, PAHs, Metals, Chloride, and Sulfate by SW846 Methods
Alkalinity by Standard Methods

Validation Level Level Il (QC summary report review)

AECOM Project Number 60162778.01

Prepared by Paula DiMattei/ AECOM Completed: October 24, 2010
Reviewed by Robert Kennedy/AECOM

cC Mike Wolf/AECOM

SUMMARY

The samples listed below were collected by AECOM Environment in Marshall, Michigan on October
17, 2010 and submitted to ALS Environmental in Holland, Ml for analysis.

Client Sample ID Matrix Parameters

WGE10171041TAS1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGE10171041TAS2? Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGE10171100RWS1 Groundwater VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WSE10171136BRH1 Surface water Metals (total), Alkalinity

WGE10171245RWS1 Groundwater VOCs, PAHSs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGE10171240TAS1 Groundwater VOCs, PAHSs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGD10171520TAS1 Groundwater VOCs, PAHSs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGD10171540RWS1 Groundwater VOCs, PAHSs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGD10171620TAS4 Equipment blank | VOCs, PAHs, Metals (total/dissolved), Alkalinity, Chloride, Sulfate
WGE10171740RWS5 Trip blank VOCs

WGE10171745RWS5 Trip blank VOCs

WGE10171750RWS5 Trip blank VOCs

'Field duplicate of WGE10171041TAS1

1010458 DV memo.doc



The following methods were applicable to the samples in this data set:

Analyte Primary Method Reference
Volatile Organic Compounds (VOCSs) (project-specific list) | SW846 8260

Polynuclear Aromatic Hydrocarbons (PAHS) SW846 8270

Total and/or dissolved Metals (project-specific list) SW846 6020

Alkalinity (Bicarbonate & carbonate [as CaCO3)]) SM 2320

Chloride and Sulfate SW846 9056

Data validation activities were conducted with reference to the above method along with USEPA
National Functional Guidelines for Superfund Organic Methods Data Review (June 2008), USEPA
National Functional Guidelines for Inorganic Data Review (October 2004), the Quality Assurance
Project Plan, Enbridge Line 6B MP 608, Marshall, Michigan (revised August 15, 2010), the
Supplement to the Sampling and Analysis Plan (revised October 7, 2010), and the laboratory
specific standard operating procedures (SOPs). In the absence of QAPP-specified criteria, method
or laboratory quality assurance limits were used as appropriate.

REVIEW ELEMENTS

The data were evaluated based on the following parameters:

*

Data Completeness

Chain-of-custody (COC)/sample integrity

Holding times and sample preservation

Laboratory method blanks

Trip Blanks/equipment blanks

Surrogate recoveries (%Rs)

Matrix spike (MS) and/or matrix spike duplicate (MSD) results

Laboratory duplicate

Laboratory control sample (LCS)/laboratory control sample duplicate (LCSD) results
Field duplicate results

General reporting issues

The symbol (*) indicates that all quality control (QC) criteria were met for this parameter. The NA
indicates that the parameter was not included as part of this data set, and therefore not reviewed.

The data appear valid as reported and may be used for decision making purposes. Selected data
points were qualified as estimated due to non-conformances of certain QC criteria (see discussion

below).
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MS/MSD

Alkalinity

The MS/MSD analyses were performed on sample WGD10171540RWS. The percent recovery for
Alkalinity, bicarbonate (as CaCO3) was below the laboratory’s lower QC limit of 40%, and less than
the NFG guidance criterion of 30% (refer to Attachment A). Consequently, the positive results for
Alkalinity, bicarbonate (as CaCO3) in all samples were qualified as estimated (J-). Qualified sample
results are shown in Table 1.

Field Duplicates

Dissolved Metals

The following table summarizes the field duplicate results that exceeded the field duplicate relative
percent difference (RPD) criterion of <30% (for results >5x the reporting limit) in the field duplicate
samples WGE10171041TAS1 and WGE10171041TAS2.

Analyte WGE10171041TAS1 WGE10171041TAS2 RPD
(mg/L) (mg/L)
Iron 1.6 0.8 67

The positive and nondetect iron results in all dissolved groundwater samples were qualified as
estimated (J and UJ, respectively) due to the field duplicate imprecision. Qualified sample results
are shown in Table 1.

General Reporting Issues

It should be noted that the “Reporting Limit” for each analysis is equivalent to the target detection
limit (TDL). In cases were dilution analyses were required, the TDL reflects the dilution factor used
in the analysis when the TDL is equivalent to the laboratory’s practical quantitation limit (PQL). In
cases where the TDL is greater than the laboratory’s PQL, the dilution factor is not reflected in the
reporting limit.

ATTACHMENTS

Attachment A: Data Review Summary Worksheets/Fraction

Attachment B: Validation Qualifier Codes and Explanation

Attachment C: Reason Codes and Explanation

1010458 DV memo.doc



Table 1 - Data Validation Summary of Qualified Data

Sample ID Matrix Compound Result | QL | Units | Validation | Validation
Qualifiers Reason
WGD10171520TAS1 WG ALKALINITY, BICARBONATE (AS CACO3) 230 10 mg/| J- m
WGD10171540RWS1 WG ALKALINITY, BICARBONATE (AS CACO3) 230 10 mg/| J- m
WGD10171620TAS4 WQ ALKALINITY, BICARBONATE (AS CACO3) 20 10 mg/| J- m
WGE10171041TAS1 WG ALKALINITY, BICARBONATE (AS CACO3) 320 10 mg/| J- m
WGE10171041TAS2 WG ALKALINITY, BICARBONATE (AS CACO3) 330 10 mg/| J- m
WGE10171100RWS1 WG ALKALINITY, BICARBONATE (AS CACO3) 280 10 mg/| J- m
WGE10171240TAS1 WG ALKALINITY, BICARBONATE (AS CACO3) 330 10 mg/| J- m
WGE10171245RWS1 WG ALKALINITY, BICARBONATE (AS CACO3) 280 10 mg/| J- m
WSE10171136BRH1 WS ALKALINITY, BICARBONATE (AS CACO3) 260 10 mg/| J- m
WGD10171520TAS1 WG IRON 0.42 | 0.20 | mg/l J fd
WGD10171540RWS1 WG IRON 0.20 | mgl/l uJ fd
WGD10171620TAS4 WQ IRON 0.20 | mgl/l UJ fd
WGE10171041TAS1 WG IRON 1.6 0.20 | mgl/l J fd
WGE10171041TAS2 WG IRON 0.80 | 0.20 | mg/l J fd
WGE10171100RWS1 WG IRON 0.72 | 0.20 | mg/l J fd
WGE10171240TAS1 WG IRON 1.8 0.20 | mgl/l J fd
WGE10171245RWS1 WG IRON 0.37 | 0.20 | mg/l J fd
Notes:

o Refer to Attachment A for data review summary worksheets.

e Refer to Attachment B for validation qualifier definitions.

e Refer to Attachment C for validation reason code definitions.

1010458 DV memo.doc
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Attachment A

Data Review Summary Worksheets/Fraction



Attachment B

Qualifier Codes and Explanation



Qualifier

Explanation

The analyte was positively identified; the associated numerical value

J is an estimated guantity with an unknown bias.
J- The analyte was positively identified; the associated numerical value
is an estimated quantity with a potential low bias.
The analyte was positively identified; the associated numerical value
J+ . . . . . . -
is an estimated guantity with a potential high bias.
The analyte was not detected above the reported sample quantitation
uJ limit. However, the reported quantitation limit is approximate and
may or may not represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the sample.
U The analyte was analyzed for, but was not detected above the
reported sample quantitation limit.
The sample results are rejected due to serious deficiencies in the
R ability to analyze the sample and meet quality control criteria. The

presence or absence of the analyte cannot be verified.




Attachment C

Reason Codes and Explanations



Reason Code Explanation

be Equipment blank contamination

bl Laboratory blank contamination

bt Trip blank contamination

fd Field duplicate RPDs

h Holding times

I LCS recoveries

Id Laboratory duplicate RPDs (matrix duplicate, MSD, LCSD)
m Matrix spike recovery

p Chemical preservation issue

s Surrogate recovery

t Temperature preservation issue




ALS Environmental

1010458

Level Il (QC summary report review)
(using Level Il data package)

7 GW, 1 Equipment blank, 3 Trip blanks
Select VOCs (SW846 8260)

Laboratory:
Laboratory SDG/Job No:
Validation Level:

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/24/10

Validator: Paula DiMattei

Number of Samples/Matrix:
Analysis (Include Method #):.

Criteria Met? Qualification?

Review ltem (Yes/No) (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4.2°C
Holding Time Yes No Collected 10/17/10 Analyzed 10/18/1C
Quantitation Limits Yes No No dilutions
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No AllND
Other Laboratory Blanks'? NA
Trip/Equipment Blanks Yes No All ND

Initial Calibration Not provided in Level Il; therefore, not evaluated

Continuing Calibration Verification® |Not provided in Level II; therefore, not evaluated

Yes No All targets except 1,2,3-trimethylbenzene and cyclohexane were spiked for MS/MSD;

Matrix Spike - ° '
No DV actions were taken on this basis. MS/MSD performed on

Matrix Spike Duplicate® Yes No WGD10171540RWS1; All criteria met.

Laboratory Duplicate® NA

Surrogate Standards® Yes No

All targets except 1,2,3-trimethylbenzene and cyclohexane were spiked into

Yes No LCS/LCSD; No DV actions taken on this basis. All met criteria.

Laboratory Control Standards

Internal Standards®® Not provided in Level Il; therefore, not evaluated

GC/MS Tunes®® Not provided in Level II; therefore, not evaluated

Interferences®

Not provided in Level Il; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level Il; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level Il; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.

2May not be applicable to all analyses.

3Level IV validation only. See full NFG worksheets for details.

No qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #;:

ALS Environmental
1010458

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Level Il (QC summary report review) Date: 10/24/10
(using Level Il data package)
7 GW, 1 Equipment blank

PAHs (SW846 8270)

Validator: Paula DiMattei

Review Item

Criteria Met?
(Yes/No)

Qualification?
(Yes/No)

Comments

Chain of Custody Yes No
Sample Preservation Yes No 4.2°C
Holding Time Yes No Collected 10/17/10  Extracted 10/17/2010 Analyzed 10/18/1(
No dilutions. The SAP target detection limit of 1.0 was not met for napthalene.
Quantitation Limits Yes No The lab reported RL=5.0 for this compound.
Percent Solids (>30%) NA Aqueous sample only
Method Blanks Yes No AllND
Other Laboratory Blanks"? NA
Trip/Equipment Blanks Yes No All ND

Initial Calibration *

Not provided in Level II; therefore, not

evaluated

Continuing Calibration Verification 3

Not provided in Level lI; therefore, not

evaluated

Matrix Spike Yes No
] ] ] B MS/MSD performed on WGD10171540RWS1,; Al criteria met.

Matrix Spike Duplicate’ Yes No

Laboratory Duplicate? NA
terphenyl-dy, recovered below QC limits (50-110%) in samples
WGE10171041TAS1 (32.3), WGE10171041TAS2 (35.5), WGE10171100RWS1
(47.5), WGE10171245RWS1 (40.0), WGE10171240TAS1 (48.9),
WGD10171520TAS1 (43.0), WGD10171540RWS1 (33.5). No action on this basis

Surrogate Standards® No No since only 1 of 3 surrogates not met.

Laboratory Control Standards Yes No All targets were spiked into LCS/LCSD.

Internal Standards®®

Not provided in Level II;

therefore, not evaluated

GC/MS Tunes*®

Not provided in Level II;

therefore, not evaluated

Interferences’

Not provided in Level II;

therefore, not evaluated

Calculation Spot Checks®

Not provided in Level II;

therefore, not evaluated

Transcription Spot Checks®

Not provided in Level II;

therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.
2May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.

No qualifications




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #;:

ALS Environmental

1010458

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Level Il (QC summary report review) Date: 10/24/10
(using Level Il data package)

7 GW, 1 SW, 1 Equipment blank
Select total/dissolved metals (Ba, Ni, V, Fe, Na, K, Ca, Mg) (SW846 6020) and
Select metals (SW metals): Fe, Na, K, Ca, Mg (SW846 6020)

Validator: Paula DiMattei

Review Item

Criteria Met?
(Yes/No)

Qualification?
(Yes/No)

Comments

Chain of Custody Yes No
Sample Preservation Yes No 4.2°C; Sample receipt notes pH is acceptable.
Holding Time Yes No Collected 10/17/10 Analyzed 10/18/1C
The SAP target detection limit of 4 ug/L was not met for vanadium. The lab
Quantitation Limits Yes No reported RL=5.0 for this compound.
Percent Solids (>30%) NA Aqueous sample only
(dissolved) AIl ND. (total) Mg present in MB at 0.002598 mg/L, & K present in
MB at 0.007595 mg/L. All samples ND or >RL and >5x blank concentration;thus,|
Method Blanks Yes No no DV actions on this basis.
Other Laboratory Blanks™? NA
Trip/Equipment Blanks Yes No AllND

Initial Calibration *

Not provided in Level II; therefore, not

evaluated

Continuing Calibration Verification

Not provided in Level II; therefore, not

evaluated

Matrix Spike Yes No MS/MSD performed on samples WGD10171540RWS1 (total/dissolved) and
WGD10161505BRH1 (in SDG 1010453) (dissolved). Lab limits reported as 80-

Matrix Spike Duplicate® Yes No 120%; All analytes met QAPP criteria of 75-125%.

Laboratory Duplicate® NA MS/MSD performed in lieu of Laboratory duplicate.

Laboratory Control Standards Yes No All targets spiked.

Internal Standards®*

Not provided in Level Il; therefore, not

evaluated

GC/MS Tunes*®

Not provided in Level II; therefore, not

evaluated

Interferences’

Not provided in Level II; therefore, not

evaluated

Calculation Spot Checks®

Not provided in Level II; therefore, not

evaluated

Transcription Spot Checks®

Not provided in Level II; therefore, not

evaluated

"May include reagent blanks, calibration blanks, etc.
2May not be applicable to all analyses.
3Level IV validation only. See full NFG worksheets for details.

Data qualified due to field duplicate imprecision (see field duplicate tab for details)




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

ALS Environmental

1010458

Level Il (QC summary report review)
(using Level Il data package)

7 GW, 1 SW, 1 Equipment blank

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/24/10

Validator: Paula DiMattei

Bicarbonate and carbonate Alkalinity (Standard Methods 2320)

Criteria Met? Qualification?

Review Item (Yes/No) (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4.2°C
Holding Time Yes No Collected 10/17/10 Analyzed 10/18/1C
Quantitation Limits Yes No No dilutions
Percent Solids (>30%) NA Aqueous sample only
Alkalinity, Bicarbonate (as CaCO3) present in MB at 1 mg/L. All samples >RL and
Method Blanks Yes No >5x blank concentration;thus, no DV actions on this basis.
Other Laboratory Blanks*? NA
Alkalinity, Bicarbonate (as CaCO3) present in EB at 20 mg/L. All samples >RL and
Trip/Equipment Blanks Yes No >5xblank concentration;thus, no DV actions on this basis.

Initial Calibration *

Not provided in Level Il; therefore, not evaluated

Continuing Calibration Verification ®

Not provided in Level ll; therefore, not evaluated

Matrix Spike No Yes MS/MSD performed on sample WGD10171540RWS. Alkalinity, bicarbonate (as
- 04) i -

Matrix Spike Duplicate? No Yes CaCO03) 27/0k (40-160%); Estimate all samples (J-).

Laboratory Duplicate® Yes No Lab duplicate performed on WGD10171520TAS1; All criteria met.

Laboratory Control Standards Yes No

Internal Standards®>

Not provided in Level ll; therefore, not evaluated

GCI/MS Tunes*®

Not provided in Level Il; therefore, not evaluated

Interferences®

Not provided in Level ll; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level Il; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level ll; therefore, not evaluated

"May include reagent blanks, calibration blanks, etc.

May not be applicable to all analyses.

3Level IV validation only. See full NFG worksheets for details.




Laboratory:
Laboratory SDG/Job No:
Validation Level:

Number of Samples/Matrix:
Analysis (Include Method #):

ALS Environmental

1010458

Level Il (QC summary report review)
(using Level Il data package)

7 GW, 1 Equipment blank

Chloride and Sulfate (SW846 9056)

Client/Site Name: Enbridge/Hydrogeo Investigation
Project Number: 60162778.1

Date: 10/24/10

Validator: Paula DiMattei

Criteria Met? Qualification?

Review Item (Yes/No) (Yes/No) Comments
Chain of Custody Yes No
Sample Preservation Yes No 4.2°C
Holding Time Yes No Collected 10/17/10 Analyzed 10/18/10
All samples except the EB (WGD10171620TAS4) were analyzed on dilution 2x or 4x
Quantitation Limits Yes No as a result of high concentrations of chloride or sulfate.
Percent Solids (>30%) NA Aqueous sample only
Sulfate present in MB at 0.1248 mg/L. All samples ND or >RL and >5x blank
Method Blanks Yes No concentration;thus, no DV actions on this basis.
Other Laboratory Blanks'? NA
Trip/Equipment Blanks Yes All ND.

Initial Calibration *

Not provided in Level IlI; therefore, not evaluated

Continuing Calibration Verification ®

Not provided in Level II; therefore, not evaluated

Matrix Spike Yes No
] . o, MS/MSD performed on WGD10171540RWS1; All criteria met.
Matrix Spike Duplicate Yes No
Laboratory Duplicate’ NA MS/MSD performed in lieu of Laboratory duplicate.
Laboratory Control Standards Yes No

Internal Standards®®

Not provided in Level IlI; therefore, not evaluated

GC/MS Tunes*?

Not provided in Level IlI; therefore, not evaluated

Interferences®

Not provided in Level IlI; therefore, not evaluated

Calculation Spot Checks®

Not provided in Level IlI; therefore, not evaluated

Transcription Spot Checks®

Not provided in Level IlI; therefore, not evaluated

lMay include reagent blanks, calibration blanks, etc.

2May not be applicable to all analyses.

3Level IV validation only. See full NFG worksheets for details.

No Qualifications




Analyte

Barium (total)

Calcium (total)

Iron (total)

Magnesium (total)
Sodium (total)

Barium (dissolved)
Calcium (dissolved)
Iron (dissolved)
Magnesium (dissolved)
Sodium (dissolved)
Alkalinity, Bicarbonate (as CaCO3)
Chloride

Sulfate

RL
0.10
10
0.20
1.0
1.0
0.10
10
0.20
1.0
1.0
10
10
2.0

5xRL

50

5.0
5.0
0.5
50
1.0
5.0
5.0
50
50
10

WGE10171041TAS1
(mg/L)
0.13
85
2.1
20
18
0.13
89
1.6
21
19
320
28
22

WGE10171041TAS2
(mg/L)
0.1
88.0
2.2
20
18
0.13
89
0.8
21
19
330
28
22

RPD
0.0
3.5
47
0.0
0.0
0.0
0.0

66.7
0.0
0.0
3.1
0.0
0.0

Actions
none
none
none
none
none
none
none

J/UJ all dissolved
none
none
none
none
none



13-Oct-2010

Kris Nolan

AECOM Enviroment

5555 Glenwood Parkway SE
Grand Rapids, Ml 49512

Re: Marshall Oil Spill Hydrogeo Investigation 10/12/10 Work Order: 1010303

Dear Kris,

ALS Group USA, Corp received 1 sample on 12-Oct-2010 for the analyses presented in the following
report.

The analytical data provided relates directly to the samples received by ALS Environmental and for only
the analyses requested.

QC sample results for this data met laboratory specifications. Any exceptions are noted in the Case
Narrative, or noted with qualifiers in the report or QC batch information. Should this laboratory report
need to be reproduced, it should be reproduced in full unless written approval has been obtained from
ALS Environmental. Samples will be disposed in 30 days unless storage arrangements are made.
The total number of pages in this report is 8.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,

ﬂm}p ealin

Electronically approved by: Ann Preston

Ann Preston
Project Manager

Certificate No: 1L100452

www.alsglobal.com

AIGHT SOLUTIONS



ALS Group USA, Corp Date: 13-Oct-10

Client: AECOM Enviroment

Project: Marshall Oil Spill Hydrogeo Investigation 10/12/10

Work Order Sample Summary
Work Order: 1010303

Lab Samp ID Client Sample ID Matrix Tag Number Collection Date Date Received Hold
1010303-01 WG10121900KJIN1 Water 10/12/2010 19:00 10/12/2010 [
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ALS Group USA, Corp

Date: 13-Oct-10

o tsin 2 QUALIFIERS,
roject: arshall Oil Spill Hydrogeo Investigation
WoJrkOrder: 1010303 ACRONYMS, UNITS
Qualifier Description
* Value exceeds Regulatory Limit
a Not accredited
B Analyte detected in the associated Method Blank above the Reporting Limit
E Value above quantitation range
H Analyzed outside of Holding Time
J Analyte detected below quantitation limit
n Not offered for accreditation
ND Not Detected at the Reporting Limit
O Sample amount is > 4 times amount spiked
P Dual Column results percent difference > 40%
R RPD above laboratory control limit
S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL
Acronym Description
DUP Method Duplicate
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
MBLK Method Blank
MDL Method Detection Limit
MQL Method Quantitation Limit
MS Matrix Spike
MSD Matrix Spike Duplicate
PDS Post Digestion Spike
PQL Practical Quantitation Limit
SD Serial Dilution
Units Reported Description
pa/L Micrograms per Liter

QF Page 1 of 1



ALS Group USA, Corp Date: 13-Oct-10

Client: AECOM Enviroment Client Sample ID: WG10121900KJN1
Work Order: 1010303 Collection Date: 10/12/2010 7:00:00 PM
Project: Marshall Oil Spill Hydrogeo Investigation 10/12/10
Lab ID: 1010303-01 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pa/L 1 10/13/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/13/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/13/2010
Benzene ND 1.0 1.0 pg/L 1 10/13/2010
Cyclohexane ND 5.0 5.0 pg/L 1 10/13/2010
Ethylbenzene ND 1.0 1.0 pg/L 1 10/13/2010
Isopropylbenzene ND 5.0 5.0 pa/L 1 10/13/2010
n-Propylbenzene ND 1.0 1.0 pa/L 1 10/13/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/13/2010
p-lsopropyltoluene ND 5.0 5.0 pg/L 1 10/13/2010
sec-Butylbenzene ND 1.0 1.0 pg/L 1 10/13/2010
Toluene ND 1.0 1.0 pg/L 1 10/13/2010
Xylenes, Total ND 3.0 3.0 pa/L 1 10/13/2010
Surr: 1,2-Dichloroethane-d4 114 70-120 %REC 1 10/13/2010
Surr: 4-Bromofluorobenzene 95.3 75-120 %REC 1 10/13/2010
Surr: Dibromofluoromethane 107 85-115 %REC 1 10/13/2010
Surr: Toluene-d8 102 85-120 %REC 1 10/13/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp
AECOM Enviroment
1010303

Marshall Oil Spill Hydrogeo Investigation 10/12/10

Client:
Work Order:
Project:

Date: 13-Oct-10

QC BATCH REPORT

Batch ID: R82416

Instrument ID VMS7

Method: SW8260

MBLK Sample ID: VBLKW2-101012-R82416 Units: pg/L Analysis Date: 10/13/2010 02:43 AM
Client ID: Run ID: VMS7_101012B SegNo: 1448059 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value %RPD  Limit Qual
1,2,3-Trimethylbenzene ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
Benzene ND 1.0
Cyclohexane ND 5.0
Ethylbenzene ND 1.0
Isopropylbenzene ND 1.0
n-Propylbenzene ND 1.0
Naphthalene ND 5.0
p-lsopropyltoluene ND 2.0
sec-Butylbenzene ND 2.0
Toluene ND 1.0
Xylenes, Total ND 2.0

Surr: 1,2-Dichloroethane-d4 113.4 0 100 0 113 70-120 0

Surr: 4-Bromofluorobenzene 96.25 0 100 0 96.2 75-120 0

Surr: Dibromofluoromethane 106.1 0 100 0 106  85-115 0

Surr: Toluene-d8 104.4 0 100 0 104  85-120 0
LCS Sample ID: VLCSW2-101012-R82416 Units: pg/L Analysis Date: 10/13/2010 01:21 AM
Client ID: Run ID: VMS7_101012B SeqNo: 1448055 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value %RPD WMt Qual
1,2,4-Trimethylbenzene 19.96 1.0 20 0 99.8 75-130 0
1,3,5-Trimethylbenzene 20.56 1.0 20 0 103 75-130 0
Benzene 20.62 1.0 20 0 103  80-120 0
Ethylbenzene 21.32 1.0 20 0 107  75-125 0
Isopropylbenzene 23.83 1.0 20 0 119  75-125 0
n-Propylbenzene 21.24 1.0 20 0 106  70-130 0
Naphthalene 21.32 5.0 20 0 107  55-140 0
p-Isopropyltoluene 19.69 2.0 20 0 98.4  75-130 0
sec-Butylbenzene 20.09 2.0 20 0 100 70-125 0
Toluene 20.16 1.0 20 0 101 75-120 0
Xylenes, Total 63.75 2.0 60 0 106  75-130 0

Surr: 1,2-Dichloroethane-d4 107.1 0 100 0 107  70-120 0

Surr: 4-Bromofluorobenzene 99.17 0 100 0 99.2  75-120 0

Surr: Dibromofluoromethane 107.2 0 100 0 107  85-115 0

Surr: Toluene-d8 103.6 0 100 0 104  85-120 0

Note:

See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment

Work Order: 1010303

Project: Marshall Oil Spill Hydrogeo Investigation 10/12/10

QC BATCH REPORT

Batch ID: R82416

Instrument ID VMS7

Method: SW8260

LCSD Sample ID: VLCSDW2-101012-R82416

Client ID:

Analyte

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Benzene
Ethylbenzene
Isopropylbenzene
n-Propylbenzene
Naphthalene
p-lsopropyltoluene
sec-Butylbenzene
Toluene
Xylenes, Total
Surr: 1,2-Dichloroethane-d4
Surr: 4-Bromofluorobenzene
Surr: Dibromofluoromethane
Surr: Toluene-d8

Run ID: VMS7_101012B

Result

18.6
19.19
19.8
19.99
22.19
19.38
20.7
18.38
18.1
18.64
60.5
109.2
98.2
106.8
102

PQL

1.0
1.0
1.0
1.0
1.0
1.0
5.0
2.0
2.0
1.0
2.0

0

0
0
0

SPK Val

20
20
20
20
20
20
20
20
20
20
60
100
100
100
100

SPK Ref
Value

Units: pg/L

SeqgNo: 1448056

O O O O 0O OO O O o o o o o o

%REC

93
96
99
100
111
96.9
104
91.9
90.5
93.2
101
109
98.2
107
102

Control
Limit
75-130
75-130
80-120
75-125
75-125
70-130
55-140
75-130
70-125
75-120
75-130
70-120
75-120
85-115
85-120

Analysis Date: 10/13/2010 01:48 AM

Prep Date:

RPD Ref
Value

19.96
20.56
20.62
21.32
23.83
21.24
21.32
19.69
20.09
20.16
63.75
107.1
99.17
107.2
103.6

%RPD

7.05
6.89
4.06
6.44
7.13
9.16
2.95
6.88
10.4
7.84
5.23
2.02
0.983
0.392
1.62

DF: 1

RPD
Limit Qual

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

The following samples were analyzed in this batch:

1010303-01A

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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ALS

[0 ALS Laboratory Group
10450 Stancliff Rd., Suite 210
Houston, Texas 77099
Tel. +1 281 530 5656
Fax. +1 281 530 5887

Chain of Custody Form

{Page | of | |

3352 128th Ave.
Holland, Ml 49424-9263
Tel: +1 616 399 6070
Fax: +1 616 399 6185

[0 ALS Laboaratory Group

ALS Project Manager:

| . ALS Work Order #|/0 /O 3a<

Customer Information

Project Information

Parameter/Method Request for Analysis

Purchase Order Project Name ~Enbridge Line 6B, MPE08-Marehail, M Al Volatiies by EPA 8260-Groundwater List provided
Work Order Project Number Hyd)m ACD §+UJY /%v B| PAHs by EPA 8270
Company Name - | AECOM Enviroment Bill To Company Enbrldge Energy c| Total Ba, NI, V, Fe, Na, K, Ca, Mg by EPA 6020
Send Report To | jim Tolbert Invoice Attn . jAccounts Payable p| Dissolved Ba, NI, V, Fe, Na, K, Ca, Mg by EPA 6020
5555 Glenwaood Parkway SE 1100 Louisiana Suite 1100 gl Cl, 804 by EPA 9056
Address A‘?'d'ess‘ F | Bicarbonate and Carbonate Alkalinity by SM 2320
City/State/Zip | Grand Rapids, Mi 49512 City/State/Zip [Houston, TX 77002 G| SWMetals: Fe, Na, K, Ca, Mg by EPA 6020
Phone - |(516) 942-9600 Phane H
Fax Fax I
e-Mail Address James tolbert@aecom.com e-Mail Address J

No. Sample Description Date Time Matrix Pres. # Bottles A B (o] D E G H J Hold
1 | WGIGIRIABRIVI ad | 1ogp | W | Hel | B | X MWKRPREGLP] | TA-
2
3
4
5
6
7
8
9 Pad )

T /1]

Sample; (s) Please Print & Sig L/ Shipment Method Required Turnaround Time: (Check Box} . [ Other Results Due Date:
: d){//{'@f ~T)a ST Mays 1 5 Wk Days [ 2 Wk Days E E%4 Hour ™/ M
Date Time:, ., \ Received by:/ Notes: F
At | LS '
Déte: Time: Re y faboratory): \__ Cooler ID Cooler Temp | QC Package: (Check One Box Below)
! . . 1 Level Il Std QC O TRRP Ghecklist
Logged ) Datey Time: Chécked by {Laborato! d//‘ s 0] Level Ili Std QC/Raw Date Ol TRRP L ec: I\l/s
,A—==—=- /ﬂ /i / /// )< 77" 3 Level v swads/oLp o
24 T /AY1TD) L

Preservifive K&y: “1-HCI  2-HNO, 3-H,50, 4-NaOH  5°Na,5,0, 6-NaHSO, 7-Other 8-4°C -~ 9-5035 O Other

Note:

1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group.

Copyright 2008 by ALS Laboratory Group.

2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse.
3. The Chain of Custody is a legal document. All information must be completed accurately.




ALS Group USA, Corp

Sample Receipt Checklist

Client Name: AECOM - GR Date/Time Received: 12-Oct-10 00:00

Work Order: 1010303 Received hy: AP

Checklist completed by /@wfwﬁw 12-Oct-10 Reviewed by: ﬂwﬁw% 13-Oct-10
eSignature Date eSignature Date

Matrices: water

Carrier name: ALSHN

Shipping container/cooler in good condition? Yes No [ Not Present  [J
Custody seals intact on shipping container/cooler? Yes No [] Not Present ]
Custody seals intact on sample bottles? Yes [] No [] Not Present
Chain of custody present? Yes No [

Chain of custody signed when relinquished and received? Yes No []

Chain of custody agrees with sample labels? Yes No []

Samples in proper container/bottle? Yes No []

Sample containers intact? Yes No []

Sufficient sample volume for indicated test? Yes No []

All samples received within holding time? Yes No []

Container/Temp Blank temperature in compliance? Yes No [
Temperature(s)/Thermometer(s): 4.0°C ‘
Cooler(s)/Kit(s): ‘
Water - VOA vials have zero headspace? Yes No L] No VOA vials submitted [ |
Water - pH acceptable upon receipt? Yes [ Nol[ ] n/a

pH adjusted? Yes [] No[ ] n/A

pH adjusted by: _

Login Notes:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

Comments:

CorrectiveAction:

SRC Page 1 of 1



ALS

[0 ALS Laboratory Group
10450 Stancliff Rd., Suite 210
Houston, Texas 77099
Tel. +1 281 530 5656
Fax. +1 281 530 5887

Chain of Custody Form

{Page | of | |

3352 128th Ave.
Holland, Ml 49424-9263
Tel: +1 616 399 6070
Fax: +1 616 399 6185

[0 ALS Laboaratory Group

ALS Project Manager:

| . ALS Work Order #|/0 /O 3a<

Customer Information

Project Information

Parameter/Method Request for Analysis

Purchase Order Project Name ~Enbridge Line 6B, MPE08-Marehail, M Al Volatiies by EPA 8260-Groundwater List provided
Work Order Project Number Hyd)m ACD §+UJY /%v B| PAHs by EPA 8270
Company Name - | AECOM Enviroment Bill To Company Enbrldge Energy c| Total Ba, NI, V, Fe, Na, K, Ca, Mg by EPA 6020
Send Report To | jim Tolbert Invoice Attn . jAccounts Payable p| Dissolved Ba, NI, V, Fe, Na, K, Ca, Mg by EPA 6020
5555 Glenwaood Parkway SE 1100 Louisiana Suite 1100 gl Cl, 804 by EPA 9056
Address A‘?'d'ess‘ F | Bicarbonate and Carbonate Alkalinity by SM 2320
City/State/Zip | Grand Rapids, Mi 49512 City/State/Zip [Houston, TX 77002 G| SWMetals: Fe, Na, K, Ca, Mg by EPA 6020
Phone - |(516) 942-9600 Phane H
Fax Fax I
e-Mail Address James tolbert@aecom.com e-Mail Address J

No. Sample Description Date Time Matrix Pres. # Bottles A B (o] D E G H J Hold
1 | WGIGIRIABRIVI ad | 1ogp | W | Hel | B | X MWKRPREGLP] | TA-
2
3
4
5
6
7
8
9 Pad )

T /1]

Sample; (s) Please Print & Sig L/ Shipment Method Required Turnaround Time: (Check Box} . [ Other Results Due Date:
: d){//{'@f ~T)a ST Mays 1 5 Wk Days [ 2 Wk Days E E%4 Hour ™/ M
Date Time:, ., \ Received by:/ Notes: F
At | LS '
Déte: Time: Re y faboratory): \__ Cooler ID Cooler Temp | QC Package: (Check One Box Below)
! . . 1 Level Il Std QC O TRRP Ghecklist
Logged ) Datey Time: Chécked by {Laborato! d//‘ s 0] Level Ili Std QC/Raw Date Ol TRRP L ec: I\l/s
,A—==—=- /ﬂ /i / /// )< 77" 3 Level v swads/oLp o
24 T /AY1TD) L

Preservifive K&y: “1-HCI  2-HNO, 3-H,50, 4-NaOH  5°Na,5,0, 6-NaHSO, 7-Other 8-4°C -~ 9-5035 O Other

Note:

1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group.

Copyright 2008 by ALS Laboratory Group.

2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse.
3. The Chain of Custody is a legal document. All information must be completed accurately.




16-Oct-2010

Kris Nolan

AECOM Enviroment

5555 Glenwood Parkway SE
Grand Rapids, Ml 49512

Re: Marshall Oil Spill Hydrogeo Study 10/13/10 Work Order: 1010353

Dear Kris,

ALS Group USA, Corp received 6 samples on 13-Oct-2010 04:05 PM for the analyses presented in the
following report.

This is a REVISED REPORT. The Case Narrative provides information discussing the reason for
issuing a revised report. The total number of pages in this revision is 34.

If you have any questions regarding these test results, please feel free to contact me.
Sincerely,

ﬂm}p ealin

Electronically approved by: Ann Preston

Ann Preston
Project Manager

Certificate No: 1L100452

www.alsglobal.com

AIGHT SOLUTIONS



ALS Group USA, Corp

Date: 16-Oct-10

Client:
Project:

Work Order:

AECOM Enviroment

Marshall Oil Spill Hydrogeo Study 10/13/10

1010353

Work Order Sample Summary

Lab Samp ID Client Sample ID

1010353-01
1010353-02
1010353-03
1010353-04
1010353-05
1010353-06

WGC10131220BAW1
WGC10130900BAW1
WGC10131435BAW1
WGC10131545BAWS
WGC10131600BAW4
WGC10131605BAWS

Matrix
Water
Water
Water
Water
Water
Water

Tag Number

Collection Date Date Received Hold
10/13/2010 12:20 10/13/2010 16:05
10/13/2010 09:00 10/13/2010 16:05
10/13/2010 14:35 10/13/2010 16:05
10/13/2010 10/13/2010 16:05
10/13/2010 16:00 10/13/2010 16:05
10/13/2010 10/13/2010 16:05

o0 on

SS Page 1 of 1



ALS Group USA, Corp Date: 16-Oct-10

Client: AECOM Enviroment
Project: Marshall Oil Spill Hydrogeo Study 10/13/10

Case Narrative
Work Order: 1010353

This revised report has corrected a laboratory error for dissolved metals. At the client's
request, the laboratory filtered the samples for dissolved metals. After the filtration step, the
two samples, WGC10131435BAW1 and WGC10131600BAW, were labeled incorrectly,
switching one for the other. The client noticed the discrepancy between the total and
dissolved metals. Both samples were re-run for both total and dissolved, and it was
determined the error was during the labeling after the filtration. A Corrective Action Report
has been requested for QA review.

CNPagelof 1



ALS Group USA, Corp

Date: 16-Oct-10

Client: AECOM Enviroment QUALl FIERS
Project: Marshall Oil Spill Hydrogeo Study 10/13/10 !
WorkOrder: 1010353 ACRONYMS’ UNITS
Qualifier Description
* Value exceeds Regulatory Limit
a Not accredited
B Analyte detected in the associated Method Blank above the Reporting Limit
E Value above quantitation range
H Analyzed outside of Holding Time
J Analyte detected below quantitation limit
n Not offered for accreditation
ND Not Detected at the Reporting Limit
O Sample amount is > 4 times amount spiked
P Dual Column results percent difference > 40%
R RPD above laboratory control limit
S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL
Acronym Description
DUP Method Duplicate
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
MBLK Method Blank
MDL Method Detection Limit
MQL Method Quantitation Limit
MS Matrix Spike
MSD Matrix Spike Duplicate
PDS Post Digestion Spike
PQL Practical Quantitation Limit
SD Serial Dilution
Units Reported Description
pa/L Micrograms per Liter
mg/L Milligrams per Liter

QF Page 1 of 1



ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010353

Date: 16-Oct-10

Client Sample ID: WGC10131220BAW1
Collection Date: 10/13/2010 12:20:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Lab ID: 1010353-01 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/14/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/14/2010
Calcium 68 10 10 mg/L 1 10/14/2010
Iron 15 0.20 0.20 mg/L 1 10/14/2010
Magnesium 21 1.0 1.0 mg/L 1 10/14/2010
Nickel ND 0.020 0.020 mg/L 1 10/14/2010
Potassium ND 10 10 mg/L 1 10/14/2010
Sodium 32 1.0 1.0 mg/L 1 10/14/2010
Vanadium 0.047 0.0040 0.0040 mg/L 1 10/14/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/14/2010
Calcium 67 10 10 mg/L 1 10/14/2010
Iron 5.8 0.20 0.20 mg/L 1 10/14/2010
Magnesium 21 1.0 1.0 mg/L 1 10/14/2010
Nickel ND 0.020 0.020 mg/L 1 10/14/2010
Potassium ND 10 10 mg/L 1 10/14/2010
Sodium 31 1.0 1.0 mg/L 1 10/14/2010
Vanadium 0.023 0.0040 0.0040 mg/L 1 10/14/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/14/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/14/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/14/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/14/2010
Anthracene ND 5.0 5.0 pa/L 1 10/14/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/14/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/14/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/14/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/14/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/14/2010
Chrysene ND 1.0 1.0 pa/L 1 10/14/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/14/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/14/2010
Fluorene ND 5.0 5.0 pg/L 1 10/14/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/14/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/14/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/14/2010
Pyrene ND 5.0 5.0 pa/L 1 10/14/2010
Surr: 2,4,6-Tribromophenol 85.6 40-125 %REC 1 10/14/2010
Surr: 2-Fluorobiphenyl 57.3 50-110 %REC 1 10/14/2010
Surr: 2-Fluorophenol 40.3 20-110 %REC 1 10/14/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010353

Collection Date:

Date: 16-Oct-10

Client Sample ID: WGC10131220BAW1
10/13/2010 12:20:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Lab ID: 1010353-01 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 49.3 50-125 S %REC 1 10/14/2010
Surr: Nitrobenzene-d5 60.1 40-110 %REC 1 10/14/2010
Surr: Phenol-d6 24.4 20-110 %REC 1 10/14/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/14/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
Benzene ND 1.0 1.0 pg/L 1 10/14/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/14/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/14/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/14/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/14/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/14/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/14/2010
Toluene ND 1.0 1.0 pa/L 1 10/14/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/14/2010
Surr: 1,2-Dichloroethane-d4 119 70-120 %REC 1 10/14/2010
Surr: 4-Bromofluorobenzene 96.1 75-120 %REC 1 10/14/2010
Surr: Dibromofluoromethane 111 85-115 %REC 1 10/14/2010
Surr: Toluene-d8 101 85-120 %REC 1 10/14/2010
ALKALINITY (AS CACO3) A2320 B Analyst: KB
Alkalinity, Bicarbonate (as CaCO3) 240 10 10 mg/L 1 10/13/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/13/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 32 10 10 mg/L 4 10/14/2010
Sulfate 55 4.0 1.0 mg/L 4 10/14/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010353

Date: 16-Oct-10

Client Sample ID: WGC10130900BAW1
Collection Date: 10/13/2010 9:00:00 AM

Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Lab ID: 1010353-02 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/14/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/14/2010
Calcium 77 10 10 mg/L 1 10/14/2010
Iron 10 0.20 0.20 mg/L 1 10/14/2010
Magnesium 19 1.0 1.0 mg/L 1 10/14/2010
Nickel 0.025 0.020 0.020 mg/L 1 10/14/2010
Potassium ND 10 10 mg/L 1 10/14/2010
Sodium 72 1.0 1.0 mg/L 1 10/14/2010
Vanadium 0.034 0.0040 0.0040 mg/L 1 10/14/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/14/2010
Calcium 75 10 10 mg/L 1 10/14/2010
Iron 0.49 0.20 0.20 mg/L 1 10/14/2010
Magnesium 18 1.0 1.0 mg/L 1 10/14/2010
Nickel ND 0.020 0.020 mg/L 1 10/14/2010
Potassium ND 10 10 mg/L 1 10/14/2010
Sodium 75 1.0 1.0 mg/L 1 10/14/2010
Vanadium 0.0062 0.0040 0.0040 mg/L 1 10/14/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/14/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/15/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/15/2010
Anthracene ND 5.0 5.0 pa/L 1 10/15/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Chrysene ND 1.0 1.0 pa/L 1 10/15/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/15/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/15/2010
Fluorene ND 5.0 5.0 pg/L 1 10/15/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/15/2010
Pyrene ND 5.0 5.0 pa/L 1 10/15/2010
Surr: 2,4,6-Tribromophenol 80.6 40-125 %REC 1 10/15/2010
Surr: 2-Fluorobiphenyl 59.1 50-110 %REC 1 10/15/2010
Surr: 2-Fluorophenol 45.1 20-110 %REC 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment

Date: 16-Oct-10

Client Sample ID: WGC10130900BAW1

Work Order: 1010353 Collection Date: 10/13/2010 9:00:00 AM
Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Lab ID: 1010353-02 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 112 50-125 %REC 1 10/15/2010
Surr: Nitrobenzene-d5 60.8 40-110 %REC 1 10/15/2010
Surr: Phenol-d6 28.4 20-110 %REC 1 10/15/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/14/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
Benzene ND 1.0 1.0 pg/L 1 10/14/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/14/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/14/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/14/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/14/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/14/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/14/2010
Toluene ND 1.0 1.0 pa/L 1 10/14/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/14/2010
Surr: 1,2-Dichloroethane-d4 118 70-120 %REC 1 10/14/2010
Surr: 4-Bromofluorobenzene 95.2 75-120 %REC 1 10/14/2010
Surr: Dibromofluoromethane 110 85-115 %REC 1 10/14/2010
Surr: Toluene-d8 103 85-120 %REC 1 10/14/2010
ALKALINITY (AS CACO3) A2320 B Analyst: KB
Alkalinity, Bicarbonate (as CaCO3) 240 10 10 mg/L 1 10/13/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/13/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 100 100 10 mg/L 10 10/14/2010
Sulfate 57 10 1.0 mg/L 10 10/14/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010353

Date: 16-Oct-10

Client Sample ID: WGC10131435BAW1
Collection Date: 10/13/2010 2:35:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Lab ID: 1010353-03 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/14/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/14/2010
Calcium 77 10 10 mg/L 1 10/14/2010
Iron 2.7 0.20 0.20 mg/L 1 10/14/2010
Magnesium 21 1.0 1.0 mg/L 1 10/14/2010
Nickel ND 0.020 0.020 mg/L 1 10/14/2010
Potassium ND 10 10 mg/L 1 10/14/2010
Sodium 17 1.0 1.0 mg/L 1 10/14/2010
Vanadium 0.011 0.0040 0.0040 mg/L 1 10/14/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium 81 10 10 mg/L 1 10/15/2010
Iron 0.43 0.20 0.20 mg/L 1 10/15/2010
Magnesium 22 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 19 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/14/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/14/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/14/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/14/2010
Anthracene ND 5.0 5.0 pa/L 1 10/14/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/14/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/14/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/14/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/14/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/14/2010
Chrysene ND 1.0 1.0 pa/L 1 10/14/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/14/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/14/2010
Fluorene ND 5.0 5.0 pg/L 1 10/14/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/14/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/14/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/14/2010
Pyrene ND 5.0 5.0 pa/L 1 10/14/2010
Surr: 2,4,6-Tribromophenol 76.3 40-125 %REC 1 10/14/2010
Surr: 2-Fluorobiphenyl 52.5 50-110 %REC 1 10/14/2010
Surr: 2-Fluorophenol 34.4 20-110 %REC 1 10/14/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 16-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10131435BAW1
Work Order: 1010353 Collection Date: 10/13/2010 2:35:00 PM
Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Lab ID: 1010353-03 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 66.9 50-125 %REC 1 10/14/2010
Surr: Nitrobenzene-d5 54.2 40-110 %REC 1 10/14/2010
Surr: Phenol-d6 20.6 20-110 %REC 1 10/14/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/14/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
Benzene ND 1.0 1.0 pg/L 1 10/14/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/14/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/14/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/14/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/14/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/14/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/14/2010
Toluene ND 1.0 1.0 pa/L 1 10/14/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/14/2010
Surr: 1,2-Dichloroethane-d4 120 70-120 %REC 1 10/14/2010
Surr: 4-Bromofluorobenzene 94.4 75-120 %REC 1 10/14/2010
Surr: Dibromofluoromethane 112 85-115 %REC 1 10/14/2010
Surr: Toluene-d8 102 85-120 %REC 1 10/14/2010
ALKALINITY (AS CACO3) A2320 B Analyst: KB
Alkalinity, Bicarbonate (as CaCO3) 260 10 10 mg/L 1 10/13/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/13/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 36 10 10 mg/L 10 10/14/2010
Sulfate 29 10 1.0 mg/L 10 10/14/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 16-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10131545BAWS5
Work Order: 1010353 Collection Date: 10/13/2010
Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Lab ID: 1010353-04 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pa/L 1 10/14/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
Benzene ND 1.0 1.0 pg/L 1 10/14/2010
Cyclohexane ND 5.0 5.0 pg/L 1 10/14/2010
Ethylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
Isopropylbenzene ND 5.0 5.0 pa/L 1 10/14/2010
n-Propylbenzene ND 1.0 1.0 pa/L 1 10/14/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/14/2010
p-lsopropyltoluene ND 5.0 5.0 pg/L 1 10/14/2010
sec-Butylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
Toluene ND 1.0 1.0 pg/L 1 10/14/2010
Xylenes, Total ND 3.0 3.0 pa/L 1 10/14/2010
Surr: 1,2-Dichloroethane-d4 117 70-120 %REC 1 10/14/2010
Surr: 4-Bromofluorobenzene 93.5 75-120 %REC 1 10/14/2010
Surr: Dibromofluoromethane 109 85-115 %REC 1 10/14/2010
Surr: Toluene-d8 102 85-120 %REC 1 10/14/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.

AR Page 7 of 10



ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010353

Date: 16-Oct-10

Client Sample ID: WGC10131600BAW4
Collection Date: 10/13/2010 4:00:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Lab ID: 1010353-05 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SW6020A Prep Date: 10/14/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/14/2010
Calcium ND 10 10 mg/L 1 10/14/2010
Iron ND 0.20 0.20 mg/L 1 10/14/2010
Magnesium ND 1.0 1.0 mg/L 1 10/14/2010
Nickel ND 0.020 0.020 mg/L 1 10/14/2010
Potassium ND 10 10 mg/L 1 10/14/2010
Sodium ND 1.0 1.0 mg/L 1 10/14/2010
Vanadium 0.0047 0.0040 0.0040 mg/L 1 10/14/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium ND 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium ND 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium ND 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SwW8270 Prep Date: 10/14/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/14/2010
Acenaphthene ND 5.0 5.0 pa/L 1 10/14/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/14/2010
Anthracene ND 5.0 5.0 pa/L 1 10/14/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/14/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/14/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/14/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/14/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/14/2010
Chrysene ND 1.0 1.0 pa/L 1 10/14/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/14/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/14/2010
Fluorene ND 5.0 5.0 pg/L 1 10/14/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/14/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/14/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/14/2010
Pyrene ND 5.0 5.0 pa/L 1 10/14/2010
Surr: 2,4,6-Tribromophenol 92.5 40-125 %REC 1 10/14/2010
Surr: 2-Fluorobiphenyl 59.2 50-110 %REC 1 10/14/2010
Surr: 2-Fluorophenol 41.9 20-110 %REC 1 10/14/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010353

Collection Date:

Date: 16-Oct-10

Client Sample ID: WGC10131600BAW4
10/13/2010 4:00:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Lab ID: 1010353-05 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 45.0 50-125 S %REC 1 10/14/2010
Surr: Nitrobenzene-d5 62.1 40-110 %REC 1 10/14/2010
Surr: Phenol-d6 24.1 20-110 %REC 1 10/14/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/14/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
Benzene ND 1.0 1.0 pg/L 1 10/14/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/14/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/14/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/14/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/14/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/14/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/14/2010
Toluene ND 1.0 1.0 pa/L 1 10/14/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/14/2010
Surr: 1,2-Dichloroethane-d4 118 70-120 %REC 1 10/14/2010
Surr: 4-Bromofluorobenzene 95.8 75-120 %REC 1 10/14/2010
Surr: Dibromofluoromethane 111 85-115 %REC 1 10/14/2010
Surr: Toluene-d8 103 85-120 %REC 1 10/14/2010
ALKALINITY (AS CACO3) A2320 B Analyst: KB
Alkalinity, Bicarbonate (as CaCO3) ND 10 10 mg/L 1 10/13/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/13/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride ND 10 10 mg/L 1 10/14/2010
Sulfate ND 1.0 1.0 mg/L 1 10/14/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 16-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10131605BAWS
Work Order: 1010353 Collection Date: 10/13/2010
Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Lab ID: 1010353-06 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pa/L 1 10/14/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
Benzene ND 1.0 1.0 pg/L 1 10/14/2010
Cyclohexane ND 5.0 5.0 pg/L 1 10/14/2010
Ethylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
Isopropylbenzene ND 5.0 5.0 pa/L 1 10/14/2010
n-Propylbenzene ND 1.0 1.0 pa/L 1 10/14/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/14/2010
p-lsopropyltoluene ND 5.0 5.0 pg/L 1 10/14/2010
sec-Butylbenzene ND 1.0 1.0 pg/L 1 10/14/2010
Toluene ND 1.0 1.0 pg/L 1 10/14/2010
Xylenes, Total ND 3.0 3.0 pa/L 1 10/14/2010
Surr: 1,2-Dichloroethane-d4 117 70-120 %REC 1 10/14/2010
Surr: 4-Bromofluorobenzene 95.2 75-120 %REC 1 10/14/2010
Surr: Dibromofluoromethane 110 85-115 %REC 1 10/14/2010
Surr: Toluene-d8 103 85-120 %REC 1 10/14/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010353
Project: Marshall Oil Spill Hydrogeo Study 10/13/10

Date: 16-Oct-10
QC BATCH REPORT

Batch ID: 29958

Instrument ID ICPMS2

Method: SW6020A

MBLK Sample ID: MBLK-29958-29958 Units: mg/L Analysis Date: 10/14/2010 02:36 PM
Client ID: Run ID: ICPMS2_101014A SegNo: 1450776 Prep Date: 10/14/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %wREC ~ Limit Value wRPD  Limit Qual
Barium ND 0.0050
Calcium ND 0.50
Iron ND 0.080
Magnesium ND 0.20
Nickel ND 0.0050
Potassium ND 0.20
Sodium ND 0.20
Vanadium ND 0.0050
LCS Sample ID: LCS-29958-29958 Units: mg/L Analysis Date: 10/14/2010 02:41 PM
Client ID: Run ID: ICPMS2_101014A SegNo: 1450777 Prep Date: 10/14/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC  Limit Value wRPD  Limit Qual
Barium 0.09548 0.0050 0.1 0 955 80-120 0
Calcium 9.661 0.50 10 0 96.6 80-120 0
Iron 9.756 0.080 10 0 97.6  80-120 0
Magnesium 9.733 0.20 10 0 97.3  80-120 0
Nickel 0.09624 0.0050 0.1 0 96.2 80-120 0
Potassium 9.755 0.20 10 0 97.6  80-120 0
Sodium 9.634 0.20 10 0 96.3 80-120 0
Vanadium 0.09707 0.0050 0.1 0 97.1  80-120 0
LCSD Sample ID: LCSD-29958-29958 Units: mg/L Analysis Date: 10/14/2010 02:45 PM
Client ID: Run ID: ICPMS2_101014A SegNo: 1450778 Prep Date: 10/14/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC  Limit Value wRPD  Limit Qual
Barium 0.09629 0.0050 0.1 0 96.3 80-120 0.09548 0.845 20
Calcium 9.686 0.50 10 0 96.9 80-120 9.661 0.258 20
Iron 9.812 0.080 10 0 98.1 80-120 9.756 0.572 20
Magnesium 9.717 0.20 10 0 97.2 80-120 9.733 0.165 20
Nickel 0.09713 0.0050 0.1 0 97.1  80-120 0.09624 0.921 20
Potassium 9.732 0.20 10 0 97.3  80-120 9.755 0.236 20
Sodium 9.657 0.20 10 0 96.6 80-120 9.634 0.238 20
Vanadium 0.09729 0.0050 0.1 0 97.3  80-120 0.09707 0.226 20
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment
Work Order: 1010353
Project: Marshall Oil Spill Hydrogeo Study 10/13/10

QC BATCH REPORT

Batch ID: 29958 Instrument ID ICPMS2 Method: SWG6020A

MS Sample ID: 1010353-01CMS Units: mg/L Analysis Date: 10/14/2010 05:02 PM
Client ID: WGC10131220BAW1 Run ID: ICPMS2_101014A SeqNo: 1450796 Prep Date: 10/14/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1231 0.0050 0.1 0.02918 93.9 80-120 0
Calcium 77.7 0.50 10 68.09 96.1 80-120 0 O
Iron 24.75 0.080 10 15.29 946 80-120 0
Magnesium 30.86 0.20 10 21.33 95.3 80-120 0
Nickel 0.1073 0.0050 0.1 0.01085 96.4  80-120 0
Potassium 12.21 0.20 10 2.692 95.2  80-120 0
Sodium 42.11 0.20 10 32.36 97.5 80-120 0
Vanadium 0.1403 0.0050 0.1 0.04659 93.7 80-120 0
MSD Sample ID: 1010353-01CMSD Units: mg/L Analysis Date: 10/14/2010 05:07 PM

Client ID: WGC10131220BAW1 Run ID: ICPMS2_101014A SegNo: 1450797

SPK Ref Control
Analyte Result PQL SPKval Value %REC ~ Limit
Barium 0.1202 0.0050 0.1 0.02918 91 80-120
Calcium 76.42 0.50 10 68.09 83.3 80-120
Iron 24.09 0.080 10 15.29 88  80-120
Magnesium 30.27 0.20 10 21.33 89.4  80-120
Nickel 0.1103 0.0050 0.1 0.01085 99.4  80-120
Potassium 11.95 0.20 10 2.692 92.6 80-120
Sodium 41.33 0.20 10 32.36 89.7 80-120
Vanadium 0.1379 0.0050 0.1 0.04659 91.3 80-120

Prep Date: 10/14/2010

RPD Ref
Value

0.1231
7.7
24.75
30.86
0.1073
12.21
42.11
0.1403

%RPD

2.38
1.66

2.7
1.93
2.76
2.15
1.87
1.73

DF: 1

RPD
Limit Qual
20

20 (0]
20

20

20

20

20

20

1010353-01C
1010353-05C

The following samples were analyzed in this batch: 1010353-02C

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

1010353-03C
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010353
Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Batch ID: R82520 Instrument ID ICPMS2 Method: SW6020A (Dissolve)
MBLK Sample ID: MBLK-R82520-R82520 Units: mg/L Analysis Date: 10/14/2010 11:58 AM
Client ID: Run ID: ICPMS2_101014A SeqNo: 1451064 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Barium ND 0.0050
Calcium ND 0.50
Iron ND 0.080
Magnesium 0.004457 0.20 J
Nickel ND 0.0050
Potassium ND 0.20
Sodium 0.006481 0.20 J
Vanadium ND 0.0050
LCS Sample ID: LCS-R82520-R82520 Units: mg/L Analysis Date: 10/14/2010 11:53 AM
Client ID: Run ID: ICPMS2_101014A SegNo: 1451063 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.0971 0.0050 0.1 0 97.1 80-120 0
Calcium 9.81 0.50 10 0 98.1 80-120 0
Iron 9.87 0.080 10 0 98.7 80-120 0
Magnesium 10.04 0.20 10 0 100 80-120 0
Nickel 0.09789 0.0050 0.1 0 97.9 80-120 0
Potassium 9.957 0.20 10 0 99.6 80-120 0
Sodium 9.976 0.20 10 0 99.8  80-120 0
Vanadium 0.1001 0.0050 0.1 0 100 80-120 0
LCSD Sample ID: LCSD-R82520-R82520 Units: mg/L Analysis Date: 10/14/2010 12:57 PM
Client ID: Run ID: ICPMS2_101014A SegNo: 1451065 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.0981 0.0050 0.1 0 98.1 80-120 0.0971 1.02 20
Calcium 9.743 0.50 10 0 97.4  80-120 9.81 0.685 20
Iron 9.778 0.080 10 0 97.8  80-120 9.87 0.936 20
Magnesium 10.02 0.20 10 0 100 80-120 10.04 0.199 20
Nickel 0.09655 0.0050 0.1 0 96.6  80-120 0.09789 1.38 20
Potassium 9.798 0.20 10 0 98 80-120 9.957 1.61 20
Sodium 10.01 0.20 10 0 100 80-120 9.976 0.34 20
Vanadium 0.09922 0.0050 0.1 0 99.2  80-120 0.1001 0.883 20
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010353
Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Batch ID: R82520 Instrument ID ICPMS2 Method: SW6020A (Dissolve)
MS Sample ID: 1010353-01DMS Units: mg/L Analysis Date: 10/14/2010 12:08 PM
Client ID: WGC10131220BAW1 Run ID: ICPMS2_101014A SeqgNo: 1450750 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1091 0.0050 0.1 0.021 88.1 80-120 0
Calcium 75.22 0.50 10 66.72 85 80-120 0 O
Iron 15.09 0.080 10 5.804 92.9 80-120 0
Magnesium 29.97 0.20 10 20.9 90.7 80-120 0
Nickel 0.09174 0.0050 0.1 0.006304 854 80-120 0
Potassium 11.98 0.20 10 2.92 90.6 80-120 0
Sodium 40.35 0.20 10 31.37 89.8 80-120 0
Vanadium 0.114 0.0050 0.1 0.02312 90.9 80-120 0
MSD Sample ID: 1010353-01DMSD Units: mg/L Analysis Date: 10/14/2010 12:13 PM
Client ID: WGC10131220BAW1 Run ID: ICPMS2_101014A SeqgNo: 1450751 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1327 0.0050 0.1 0.021 112 80-120 0.1091 19.5 20
Calcium 77.58 0.50 10 66.72 109 80-120 75.22 3.09 20 O
Iron 17.3 0.080 10 5.804 115 80-120 15.09 13.6 20
Magnesium 31.96 0.20 10 20.9 111  80-120 29.97 6.43 20
Nickel 0.1168 0.0050 0.1 0.006304 110 80-120 0.09174 24 20 R
Potassium 14.43 0.20 10 2.92 115 80-120 11.98 18.6 20
Sodium 42.38 0.20 10 31.37 110 80-120 40.35 4.91 20
Vanadium 0.138 0.0050 0.1 0.02312 115 80-120 0.114 19 20

1010353-01D
1010353-05D

The following samples were analyzed in this batch: 1010353-02D

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

1010353-03D
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010353

Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Batch ID: 29957 Instrument ID SVMS4 Method: SW8270
MBLK Sample ID: SBLKW1-29957-29957 Units: pg/L Analysis Date: 10/14/2010 02:49 PM
Client ID: Run ID: SVMS4_101014A SeqNo: 1450726 Prep Date: 10/14/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
2-Methylnaphthalene ND 5.0
Acenaphthene ND 5.0
Acenaphthylene ND 5.0
Anthracene ND 5.0
Benzo(a)anthracene ND 5.0
Benzo(a)pyrene ND 5.0
Benzo(b)fluoranthene ND 5.0
Benzo(g,h,i)perylene ND 5.0
Benzo(k)fluoranthene ND 5.0
Chrysene ND 5.0
Dibenzo(a,h)anthracene ND 5.0
Fluoranthene ND 5.0
Fluorene ND 5.0
Indeno(1,2,3-cd)pyrene ND 5.0
Naphthalene ND 5.0
Phenanthrene ND 5.0
Pyrene ND 5.0
Surr: 2,4,6-Tribromophenol 49.79 0 50 0 99.6 40-125 0
Surr: 2-Fluorobiphenyl 32.31 0 50 0 64.6 50-110 0
Surr: 2-Fluorophenol 23.59 0 50 0 47.2  20-110 0
Surr: 4-Terphenyl-d14 44.72 0 50 0 89.4 50-125 0
Surr: Nitrobenzene-d5 33.12 0 50 0 66.2 40-110 0
Surr: Phenol-d6 13.74 0 50 0 275 20-110 0
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment
Work Order: 1010353

Project: Marshall Oil Spill Hydrogeo Study 10/13/10

QC BATCH REPORT

Batch ID: 29957 Instrument ID SVMS4

Method: SwW8270

LCS Sample ID: SLCSW1-29957-29957
Client ID: Run ID: SVMS4_101014A
Analyte Result PQL SPKVal
2-Methylnaphthalene 27.46 5.0 40
Acenaphthene 27.95 5.0 40
Acenaphthylene 28.15 5.0 40
Anthracene 27.91 5.0 40
Benzo(a)anthracene 35.1 5.0 40
Benzo(a)pyrene 30.37 5.0 40
Benzo(b)fluoranthene 30.18 5.0 40
Benzo(g,h,i)perylene 29.12 5.0 40
Benzo(k)fluoranthene 30.24 5.0 40
Chrysene 32.33 5.0 40
Dibenzo(a,h)anthracene 32.09 5.0 40
Fluoranthene 29.47 5.0 40
Fluorene 27.76 5.0 40
Indeno(1,2,3-cd)pyrene 31.24 5.0 40
Naphthalene 28.07 5.0 40
Phenanthrene 29.87 5.0 40
Pyrene 31.81 5.0 40
Surr: 2,4,6-Tribromophenol 37.04 0 50
Surr: 2-Fluorobiphenyl 32.12 0 50
Surr: 2-Fluorophenol 23.87 0 50
Surr: 4-Terphenyl-d14 36.75 0 50
Surr: Nitrobenzene-d5 34.12 0 50
Surr: Phenol-d6 13.45 0 50
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqgNo: 1450722

O O O O 0O OO0 O O 0O O O O oo oo oo oo oo

%REC

68.6
69.9
70.4
69.8
87.8
75.9
75.4
72.8
75.6
80.8
80.2
73.7
69.4
78.1
70.2
74.7
79.5
74.1
64.2
47.7
73.5
68.2
26.9

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/14/2010 12:13 PM

RPD Ref
Value

O O O O O O O 0O O 0O 0O O o oo oo o o o o o o

Prep Date: 10/14/2010

%RPD

DF: 1

RPD
Limit Qual
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Client: AECOM Enviroment
Work Order: 1010353

Project: Marshall Oil Spill Hydrogeo Study 10/13/10

QC BATCH REPORT

Batch ID: 29957 Instrument ID SVMS4

Method: SwW8270

LCSD Sample ID: SLCSDW1-29957-29957
Client ID: Run ID: SVMS4_101014A
Analyte Result PQL SPKVal
2-Methylnaphthalene 27.43 5.0 40
Acenaphthene 27.72 5.0 40
Acenaphthylene 27.68 5.0 40
Anthracene 28.05 5.0 40
Benzo(a)anthracene 35.13 5.0 40
Benzo(a)pyrene 31.14 5.0 40
Benzo(b)fluoranthene 30.83 5.0 40
Benzo(g,h,i)perylene 29.5 5.0 40
Benzo(k)fluoranthene 30.9 5.0 40
Chrysene 32.41 5.0 40
Dibenzo(a,h)anthracene 31.72 5.0 40
Fluoranthene 30.3 5.0 40
Fluorene 27.39 5.0 40
Indeno(1,2,3-cd)pyrene 31.18 5.0 40
Naphthalene 28.14 5.0 40
Phenanthrene 30.17 5.0 40
Pyrene 32.08 5.0 40
Surr: 2,4,6-Tribromophenol 37.74 0 50
Surr: 2-Fluorobiphenyl 32 0 50
Surr: 2-Fluorophenol 23.03 0 50
Surr: 4-Terphenyl-d14 33.06 0 50
Surr: Nitrobenzene-d5 34.81 0 50
Surr: Phenol-d6 13.2 0 50
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqgNo: 1450723

O O O O 0O OO0 O O 0O O O 0O oo oo oo oo oo

%REC

68.6
69.3
69.2
70.1
87.8
77.8
77.1
73.8
77.2

81
79.3
75.8
68.5

78
70.4
75.4
80.2
75.5

64
46.1
66.1
69.6
26.4

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/14/2010 12:44 PM

RPD Ref
Value

27.46
27.95
28.15
27.91

35.1
30.37
30.18
29.12
30.24
32.33
32.09
29.47
27.76
31.24
28.07
29.87
31.81
37.04
32.12
23.87
36.75
34.12
13.45

Prep Date: 10/14/2010

%RPD

0.109
0.826
1.68
0.5
0.0854
2.5
2.13
13
2.16
0.247
1.16
2.78
1.34
0.192
0.249
0.999
0.845
1.87
0.374
3.58
10.6
2
1.88

DF: 1

RPD
Limit Qual

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
40
40
40
40
40
40
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Client: AECOM Enviroment

Work Order:
Project:

1010353
Marshall Oil Spill Hydrogeo Study 10/13/10

QC BATCH REPORT

Batch ID: 29957

Instrument ID SVMS4

Method: SwW8270

MS Sample ID: 1010353-01B MS
Client ID: WGC10131220BAW1

Run ID: SVMS4_101014A

Analyte Result PQL SPKVal
2-Methylnaphthalene 263.9 50 400
Acenaphthene 270.1 50 400
Acenaphthylene 271.5 50 400
Anthracene 259.6 50 400
Benzo(a)anthracene 324.3 50 400
Benzo(a)pyrene 280.3 50 400
Benzo(b)fluoranthene 281.3 50 400
Benzo(g,h,i)perylene 273.1 50 400
Benzo(k)fluoranthene 275.9 50 400
Chrysene 301.6 50 400
Dibenzo(a,h)anthracene 296.8 50 400
Fluoranthene 273.9 50 400
Fluorene 271.7 50 400
Indeno(1,2,3-cd)pyrene 292.1 50 400
Naphthalene 269.5 50 400
Phenanthrene 286.5 50 400
Pyrene 302.3 50 400
Surr: 2,4,6-Tribromophenol 368 0 500
Surr: 2-Fluorobiphenyl 310.1 0 500
Surr: 2-Fluorophenol 218.4 0 500
Surr: 4-Terphenyl-d14 346.9 0 500
Surr: Nitrobenzene-d5 324.1 0 500
Surr: Phenol-d6 128.2 0 500
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqNo: 1450724

O O O O 0O OO0 O O 0O O O O oo oo oo oo oo

%REC

66
67.5
67.9
64.9
81.1
70.1
70.3
68.3

69
75.4
74.2
68.5
67.9

73
67.4
71.6
75.6
73.6

62
43.7
69.4
64.8
25.6

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/14/2010 01:15 PM

RPD Ref
Value

O O O O O O O 0O O 0O 0O O o oo oo o o o o o o

Prep Date: 10/14/2010

%RPD

DF: 1

RPD
Limit Qual

QC Page: 8 of 18



Client: AECOM Enviroment
Work Order: 1010353

Project: Marshall Oil Spill Hydrogeo Study 10/13/10

QC BATCH REPORT

Batch ID: 29957 Instrument ID SVMS4

Method: SwW8270

MS Sample ID: 1010389-01B MS
Client ID: Run ID: SVMS4_101015A
Analyte Result PQL SPKVal
2-Methylnaphthalene 314.8 50 400
Acenaphthene 313.6 50 400
Acenaphthylene 3155 50 400
Anthracene 316.3 50 400
Benzo(a)anthracene 394 50 400
Benzo(a)pyrene 344.7 50 400
Benzo(b)fluoranthene 338.1 50 400
Benzo(g,h,i)perylene 293.1 50 400
Benzo(k)fluoranthene 389.8 50 400
Chrysene 365.7 50 400
Dibenzo(a,h)anthracene 297.6 50 400
Fluoranthene 329.2 50 400
Fluorene 320.7 50 400
Indeno(1,2,3-cd)pyrene 294.6 50 400
Naphthalene 320.3 50 400
Phenanthrene 336.8 50 400
Pyrene 374 50 400
Surr: 2,4,6-Tribromophenol 413.3 0 500
Surr: 2-Fluorobiphenyl 382.3 0 500
Surr: 2-Fluorophenol 222.2 0 500
Surr: 4-Terphenyl-d14 416.5 0 500
Surr: Nitrobenzene-d5 417.2 0 500
Surr: Phenol-d6 1445 0 500
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqNo: 1452084

O O O O 0O OO0 O O 0O O O O oo oo oo oo oo

%REC

78.7
78.4
78.9
79.1
98.5
86.2
84.5
73.3
97.4
91.4
74.4
82.3
80.2
73.6
80.1
84.2
93.5
82.7
76.5
44.4
83.3
83.4
28.9

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/15/2010 03:13 PM

RPD Ref
Value

O O O O O O O 0O O 0O 0O O o oo oo o o o o o o

Prep Date: 10/14/2010

%RPD

DF: 1

RPD
Limit Qual
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Client: AECOM Enviroment

Work Order:

1010353

Project: Marshall Oil Spill Hydrogeo Study 10/13/10

QC BATCH REPORT

Batch ID: 29957

Instrument ID SVMS4

Method: SwW8270

MSD Sample ID: 1010353-01B MSD

Client ID: WGC10131220BAW1

Run ID: SVMS4_101014A

Analyte Result PQL SPKVal
2-Methylnaphthalene 245.6 50 400
Acenaphthene 248.5 50 400
Acenaphthylene 252.3 50 400
Anthracene 232.7 50 400
Benzo(a)anthracene 282.6 50 400
Benzo(a)pyrene 249.4 50 400
Benzo(b)fluoranthene 242.3 50 400
Benzo(g,h,i)perylene 244.3 50 400
Benzo(k)fluoranthene 248.4 50 400
Chrysene 262.4 50 400
Dibenzo(a,h)anthracene 260.4 50 400
Fluoranthene 243.7 50 400
Fluorene 243.8 50 400
Indeno(1,2,3-cd)pyrene 257.9 50 400
Naphthalene 257.3 50 400
Phenanthrene 257.4 50 400
Pyrene 266 50 400
Surr: 2,4,6-Tribromophenol 358.1 0 500
Surr: 2-Fluorobiphenyl 283 0 500
Surr: 2-Fluorophenol 209.7 0 500
Surr: 4-Terphenyl-d14 260.5 0 500
Surr: Nitrobenzene-d5 311.9 0 500
Surr: Phenol-d6 129.2 0 500
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqgNo: 1450725

O O O O 0O OO0 O 0O 0O O OO oo oo oo oo oo

%REC

61.4
62.1
63.1
58.2
70.6
62.4
60.6
61.1
62.1
65.6
65.1
60.9

61
64.5
64.3
64.4
66.5
71.6
56.6
41.9
52.1
62.4
25.8

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/14/2010 01:46 PM

RPD Ref
Value

263.9
270.1
2715
259.6
3243
280.3
281.3
273.1
275.9
301.6
296.8
273.9
2717
292.1
269.5
286.5
302.3

368
310.1
218.4
346.9
324.1
128.2

Prep Date: 10/14/2010

%RPD

7.18
8.33
7.33
10.9
13.7
11.7
14.9
111
10.5
13.9
131
11.7
10.8
12.4
4.63
10.7
12.8
2.73
9.14
4.06
284
3.84
0.777

DF: 1

RPD
Limit Qual

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
40
40
40
40
40
40
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Client:
Work Order:
Project:

AECOM Enviroment
1010353
Marshall Oil Spill Hydrogeo Study 10/13/10

QC BATCH REPORT

Batch ID: 29957

Instrument ID SVMS4

Method: SwW8270

Run ID: SVMS4_101015A

MSD Sample ID: 1010389-01B MSD
Client ID:
Analyte Result
2-Methylnaphthalene 307.3
Acenaphthene 308.6
Acenaphthylene 309.3
Anthracene 316.5
Benzo(a)anthracene 398.9
Benzo(a)pyrene 346.5
Benzo(b)fluoranthene 334
Benzo(g,h,i)perylene 291.3
Benzo(k)fluoranthene 393.7
Chrysene 375.8
Dibenzo(a,h)anthracene 298.3
Fluoranthene 337.3
Fluorene 314.4
Indeno(1,2,3-cd)pyrene 295.9
Naphthalene 311.6
Phenanthrene 342.5
Pyrene 378.9
Surr: 2,4,6-Tribromophenol 420.4
Surr: 2-Fluorobiphenyl 371.4
Surr: 2-Fluorophenol 239.1
Surr: 4-Terphenyl-d14 419.8
Surr: Nitrobenzene-d5 417.8
Surr: Phenol-d6 152.9

PQL

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

O O O o o o

SPK Val

400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
500
500
500
500
500
500

Units: pg/L

SeqgNo: 1452085

SPK Ref
Value %REC

76.8
77.2
77.3
79.1
99.7
86.6
83.5
72.8
98.4

94
74.6
84.3
78.6

74
77.9
85.6
94.7
84.1
74.3
47.8

84
83.6
30.6

O O O OO OO0 O 0O 0O O OO oo oo oo oo oo

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/15/2010 03:44 PM

RPD Ref
Value

314.8
313.6
3155
316.3

394
344.7
338.1
293.1
389.8
365.7
297.6
329.2
320.7
294.6
320.3
336.8

374
413.3
382.3
222.2
416.5
417.2
144.5

Prep Date: 10/14/2010

%RPD

241
1.61
1.98
0.0632
1.24
0.521
1.22
0.616
0.996
2.72
0.235
2.43
1.98
0.44
2.75
1.68
13
1.7
2.89
7.33
0.789
0.144
5.65

DF: 1

RPD
Limit Qual

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
40
40
40
40
40
40

The following samples were analyzed in this batch:

1010353-01B
1010353-05B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

1010353-02B

1010353-03B
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Client:
Work Order:
Project:

AECOM Enviroment
1010353
Marshall Oil Spill Hydrogeo Study 10/13/10

QC BATCH REPORT

Batch ID: R82464

Instrument ID VMS7

Method: SW8260

MBLK Sample ID: VBLKW2-101013-R82464 Units: pg/L Analysis Date: 10/14/2010 03:27 AM
Client ID: Run ID: VMS7_101013B SegNo: 1449531 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
1,2,3-Trimethylbenzene ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
Benzene ND 1.0
Cyclohexane ND 5.0
Ethylbenzene ND 1.0
Isopropylbenzene ND 1.0
n-Propylbenzene ND 1.0
Naphthalene ND 5.0
p-lsopropyltoluene ND 2.0
sec-Butylbenzene ND 2.0
Toluene ND 1.0
Xylenes, Total ND 2.0
Surr: 1,2-Dichloroethane-d4 115.9 0 100 0 116  70-120 0
Surr: 4-Bromofluorobenzene 93.69 0 100 0 93.7  75-120 0
Surr: Dibromofluoromethane 107.9 0 100 0 108  85-115 0
Surr: Toluene-d8 101.6 0 100 0 102  85-120 0
LCS Sample ID: VLCSW2-101013-R82464 Units: pg/L Analysis Date: 10/14/2010 02:05 AM
Client ID: Run ID: VMS7_101013B SegNo: 1449249 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value %RPD LMt Qual
1,2,4-Trimethylbenzene 19.3 1.0 20 0 96.5 75-130 0
1,3,5-Trimethylbenzene 20.21 1.0 20 0 101 75-130 0
Benzene 21.03 1.0 20 0 105 80-120 0
Ethylbenzene 21.65 1.0 20 0 108  75-125 0
Isopropylbenzene 23.86 1.0 20 0 119  75-125 0
n-Propylbenzene 20.82 1.0 20 0 104  70-130 0
Naphthalene 21.45 5.0 20 0 107  55-140 0
p-Isopropyltoluene 20 2.0 20 0 100  75-130 0
sec-Butylbenzene 19.55 2.0 20 0 97.8 70-125 0
Toluene 20.61 1.0 20 0 103 75-120 0
Xylenes, Total 64.38 2.0 60 0 107  75-130 0
Surr: 1,2-Dichloroethane-d4 110.5 0 100 0 111 70-120 0
Surr: 4-Bromofluorobenzene 97.04 0 100 0 97  75-120 0
Surr: Dibromofluoromethane 109.2 0 100 0 109 85-115 0
Surr: Toluene-d8 105.7 0 100 0 106  85-120 0
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client:
Work Order:
Project:

AECOM Enviroment
1010353
Marshall Oil Spill Hydrogeo Study 10/13/10

QC BATCH REPORT

Batch ID: R82464

Instrument ID VMS7

Method: SW8260

LCSD Sample ID: VLCSDW2-101013-R82464 Units: pg/L Analysis Date: 10/14/2010 02:32 AM
Client ID: Run ID: VMS7_101013B SeqNo: 1449250 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
1,2,4-Trimethylbenzene 18.82 1.0 20 0 94.1  75-130 19.3 2.52 30
1,3,5-Trimethylbenzene 19.68 1.0 20 0 98.4  75-130 20.21 2.66 30
Benzene 20.41 1.0 20 0 102  80-120 21.03 2.99 30
Ethylbenzene 20.88 1.0 20 0 104  75-125 21.65 3.62 30
Isopropylbenzene 2291 1.0 20 0 115  75-125 23.86 4.06 30
n-Propylbenzene 20.07 1.0 20 0 100 70-130 20.82 3.67 30
Naphthalene 20.02 5.0 20 0 100 55-140 21.45 6.9 30
p-lsopropyltoluene 18.72 2.0 20 0 93.6 75-130 20 6.61 30
sec-Butylbenzene 18.54 2.0 20 0 92.7 70-125 19.55 5.3 30
Toluene 19.89 1.0 20 0 994  75-120 20.61 3.56 30
Xylenes, Total 62.42 2.0 60 0 104  75-130 64.38 3.09 30

Surr: 1,2-Dichloroethane-d4 110.8 0 100 0 111 70-120 110.5 0.262 30

Surr: 4-Bromofluorobenzene 97.55 0 100 0 97.6  75-120 97.04 0.524 30

Surr: Dibromofluoromethane 110.4 0 100 0 110 85-115 109.2 1.08 30

Surr: Toluene-d8 106.3 0 100 0 106  85-120 105.7 0.519 30
MS Sample ID: 1010222-05A MS Units: pg/Kg Analysis Date: 10/14/2010 11:38 AM
Client ID: Run ID: VMS7_101013B SegNo: 1449926 Prep Date: DF: 100

SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value %RPD LMt Qual
1,2,4-Trimethylbenzene 2120 100 2000 0 106  65-135 0
1,3,5-Trimethylbenzene 2201 100 2000 0 110 65-135 0
Benzene 2302 100 2000 30 114  75-125 0
Ethylbenzene 2249 200 2000 0 112 75-125 0
Isopropylbenzene 2525 100 2000 0 126  75-130 0
n-Propylbenzene 2248 200 2000 0 112 65-135 0
Naphthalene 1855 200 2000 0 92.8 40-140 0
p-Isopropyltoluene 1997 950 2000 0 99.8 75-135 0
sec-Butylbenzene 2087 100 2000 0 104  65-130 0
Toluene 2123 150 2000 0 106  70-125 0
Xylenes, Total 6774 300 6000 0 113 75-125 0

Surr: 1,2-Dichloroethane-d4 11490 0 10000 0 115  70-120 0

Surr: 4-Bromofluorobenzene 10380 0 10000 0 104  75-120 0

Surr: Dibromofluoromethane 11090 0 10000 0 111  85-115 0

Surr: Toluene-d8 10460 0 10000 0 105 85-115 0
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010353

Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Batch ID: R82464 Instrument ID VMS7 Method: SW8260
MS Sample ID: 1010353-01A MS Units: pg/L Analysis Date: 10/14/2010 12:32 PM
Client ID: WGC10131220BAW1 Run ID: VMS7_101013B SeqNo: 1449929 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
1,2,4-Trimethylbenzene 20.54 1.0 20 0 103  75-130 0
1,3,5-Trimethylbenzene 20.98 1.0 20 0 105  75-130 0
Benzene 22.33 1.0 20 0 112 80-120 0
Ethylbenzene 22.03 1.0 20 0 110 75-125 0
Isopropylbenzene 24.34 1.0 20 0 122 75-125 0
n-Propylbenzene 21.65 1.0 20 0 108 70-130 0
Naphthalene 20.66 5.0 20 0 103  55-140 0
p-lsopropyltoluene 19.37 2.0 20 0 96.8 75-130 0
sec-Butylbenzene 20.41 2.0 20 0 102  70-125 0
Toluene 21.62 1.0 20 0 108  75-120 0
Xylenes, Total 66.57 2.0 60 0 111 75-130 0
Surr: 1,2-Dichloroethane-d4 112.6 0 100 0 113 70-120 0
Surr: 4-Bromofluorobenzene 101.7 0 100 0 102 75-120 0
Surr: Dibromofluoromethane 110.9 0 100 0 111 85-115 0
Surr: Toluene-d8 107.7 0 100 0 108  85-120 0
MSD Sample ID: 1010222-05A MSD Units: pg/Kg Analysis Date: 10/14/2010 12:05 PM
Client ID: Run ID: VMS7_101013B SeqgNo: 1449927 Prep Date: DF: 100
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value %RPD LMt Qual
1,2,4-Trimethylbenzene 2007 100 2000 0 100 65-135 2120 5.48 30
1,3,5-Trimethylbenzene 2111 100 2000 0 106  65-135 2201 4.17 30
Benzene 2237 100 2000 30 110  75-125 2302 2.86 30
Ethylbenzene 2175 200 2000 0 109 75-125 2249 3.35 30
Isopropylbenzene 2424 100 2000 0 121  75-130 2525 4.08 30
n-Propylbenzene 2148 200 2000 0 107  65-135 2248 4.55 30
Naphthalene 1948 200 2000 0 97.4  40-140 1855 4.89 30
p-Isopropyltoluene 1974 950 2000 0 98.7 75-135 1997 1.16 30
sec-Butylbenzene 2004 100 2000 0 100 65-130 2087 4.06 30
Toluene 2042 150 2000 0 102 70-125 2123 3.89 30
Xylenes, Total 6481 300 6000 0 108  75-125 6774 4.42 30
Surr: 1,2-Dichloroethane-d4 11290 0 10000 0 113 70-120 11490 1.77 30
Surr: 4-Bromofluorobenzene 9990 0 10000 0 99.9 75-120 10380 3.88 30
Surr: Dibromofluoromethane 11110 0 10000 0 111 85-115 11090 0.198 30
Surr: Toluene-d8 10330 0 10000 0 103  85-115 10460 1.25 30
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment
Work Order: 1010353

QC BATCH REPORT

Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Batch ID: R82464 Instrument ID VMS7 Method: SW8260
MSD Sample ID: 1010353-01A MSD Units: pg/L Analysis Date: 10/14/2010 12:59 PM
Client ID: WGC10131220BAW1 Run ID: VMS7_101013B SeqNo: 1449930 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
1,2,4-Trimethylbenzene 20.6 1.0 20 0 103 75-130 20.54 0.292 30
1,3,5-Trimethylbenzene 21.05 1.0 20 0 105  75-130 20.98 0.333 30
Benzene 21.86 1.0 20 0 109 80-120 22.33 2.13 30
Ethylbenzene 22.11 1.0 20 0 111 75-125 22.03 0.362 30
Isopropylbenzene 23.97 1.0 20 0 120  75-125 24.34 1.53 30
n-Propylbenzene 21.42 1.0 20 0 107  70-130 21.65 1.07 30
Naphthalene 20.3 5.0 20 0 102  55-140 20.66 1.76 30
p-lsopropyltoluene 19.01 2.0 20 0 95  75-130 19.37 1.88 30
sec-Butylbenzene 20.31 2.0 20 0 102 70-125 20.41 0.491 30
Toluene 21.27 1.0 20 0 106  75-120 21.62 1.63 30
Xylenes, Total 65.61 2.0 60 0 109 75-130 66.57 1.45 30
Surr: 1,2-Dichloroethane-d4 112.6 0 100 0 113  70-120 112.6 0 30
Surr: 4-Bromofluorobenzene 102.4 0 100 0 102 75-120 101.7 0.598 30
Surr: Dibromofluoromethane 111.8 0 100 0 112 85-115 110.9 0.754 30
Surr: Toluene-d8 107.5 0 100 0 108 85-120 107.7 0.167 30
The following samples were analyzed in this batch: 1010353-01A 1010353-02A 1010353-03A
1010353-04A 1010353-05A 1010353-06A
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010353

Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Batch ID: R82517 Instrument ID WETCHEM Method: A2320B
MBLK Sample ID: WBLKW1-101013-R82517 Units: mg/L Analysis Date: 10/13/2010 05:00 PM
Client ID: Run ID: WETCHEM_101013I SeqgNo: 1450706 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Alkalinity, Bicarbonate (as CaCO3) 2 10
Alkalinity, Carbonate (as CaCO3) 2 10
LCS Sample ID: WLCSW1-101013-R82517 Units: mg/L Analysis Date: 10/13/2010 05:00 PM
Client ID: Run ID: WETCHEM_101013I SegNo: 1450707 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value  orpp LMt Qual
Alkalinity, Bicarbonate (as CaCO3) 860 10 1000 0 86  80-120
Alkalinity, Carbonate (as CaCO3) 860 10 1000 0 86  80-120
LCSD Sample ID: WLCSDW1-101013-R82517 Units: mg/L Analysis Date: 10/13/2010 05:00 PM
Client ID: Run ID: WETCHEM_101013I SegNo: 1450713 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKVval  Value %wREC  Limit Value %RPD LMt Qual
Alkalinity, Bicarbonate (as CaCO3) 860 10 1000 0 86  80-120 860 0 20
Alkalinity, Carbonate (as CaCO3) 860 10 1000 0 86  80-120 860 0 20
DUP Sample ID: 1010353-01D DUP Units: mg/L Analysis Date: 10/13/2010 05:00 PM
Client ID: WGC10131220BAW1 Run ID: WETCHEM_101013I SeqgNo: 1450709 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Alkalinity, Bicarbonate (as CaCO3) 237.8 10 0 0 0 239.8 0.838 20
Alkalinity, Carbonate (as CaCO3) 1.2 10 0 0 0 1.2 0 20 J
The following samples were analyzed in this batch: 1010353-01D 1010353-02D 1010353-03D

1010353-05D

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010353
Project: Marshall Oil Spill Hydrogeo Study 10/13/10

Batch ID: R82522

Instrument ID IC3 Method: SW9056

MBLK Sample ID: CCB/MBLK-R82522 Units: mg/L Analysis Date: 10/14/2010 05:24 AM
Client ID: Run ID: IC3_101014A SeqNo: 1450917 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Chloride ND 1.0
Sulfate ND 1.0
LCS Sample ID: CCV/LCS-R82522 Units: mg/L Analysis Date: 10/14/2010 04:44 AM
Client ID: Run ID: IC3_101014A SegNo: 1450915 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value wRPD LMt Qual
Chloride 9.91 1.0 10 0 99.1 80-120
Sulfate 9.868 1.0 10 0 98.7 80-120
LCSD Sample ID: CCV/LCSD-R82522 Units: mg/L Analysis Date: 10/14/2010 05:04 AM
Client ID: Run ID: IC3_101014A SegNo: 1450916 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKVval  Value %wREC  Limit Value %RPD LMt Qual
Chloride 10.14 1.0 10 0 101  80-120 9.91 2.3 20
Sulfate 10.18 1.0 10 0 102  80-120 9.868 3.12 20
MS Sample ID: 1010305-13A MS Units: mg/L Analysis Date: 10/14/2010 10:22 AM
Client ID: Run ID: IC3_101014A SeqNo: 1450932 Prep Date: DF: 2

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC  Limit Value wRPD  Limit Qual
Chloride 14.76 2.0 10 5.238 95.2  75-125 0
Sulfate 31.77 2.0 10 21.97 979  75-125 0
MS Sample ID: 1010353-01D MS Units: mg/L Analysis Date: 10/14/2010 12:00 PM
Client ID: WGC10131220BAW1 Run ID: IC3_101014A SegNo: 1450937 Prep Date: DF: 4

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value wRPD LMt Qual
Chloride 40.3 4.0 10 31.13 91.7 75-125
Sulfate 61.01 4.0 10 51.83 918 75-125 0 (0]
MSD Sample ID: 1010305-13A MSD Units: mg/L Analysis Date: 10/14/2010 10:42 AM
Client ID: Run ID: IC3_101014A SegNo: 1450933 Prep Date: DF: 2

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKVval  Value %wREC ~ Limit Value %RPD LMt Qual
Chloride 14.72 2.0 10 5.238 94.8 75-125 14.76 0.271 20
Sulfate 30.7 2.0 10 21.97 87.2 75-125 31.77 3.43 20
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010353

Project: Marshall Oil Spill Hydrogeo Study 10/13/10
Batch ID: R82522 Instrument ID IC3 Method: SW9056
MSD Sample ID: 1010353-01D MSD Units: mg/L Analysis Date: 10/14/2010 12:20 PM
Client ID: WGC10131220BAW1 Run ID: IC3_101014A SeqgNo: 1450938 Prep Date: DF: 4

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Chloride 40.82 4.0 10 31.13 96.9 75-125 40.3 1.28 20
Sulfate 62.32 4.0 10 51.83 105 75-125 61.01 2.12 20 O
The following samples were analyzed in this batch: 1010353-01D 1010353-02D 1010353-03D

1010353-05D

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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[0 ALS Laboratory Group
10450 Stancliff Rd., Suite 210

Houston, Texas 77099

Chain of Custody Form

[0 ALS Laboratory Group

3352 128th Ave.
Holland, MI 49424-9263
Tel: +1 616 399 6070

Tel. +1 281 530 5656
Page | of | Fax: +1 616 399 6185
A LS Fax. +1 281 530 5887 | |
[ ALS Project Manager: | ALSWorkOrder#:| [A (0D DSD
Customer Information Project Information Parameter/Method Request for Analysis
Purchase Order Project Name | Enbridge Line 6B, MP608-Marshall,M Al Volatiles by EPA 8260-Groundwater List provided
1
: X : 7
Work Order Project Number "\Ydm A0 SMY B| PAHs by EPA 8270
Company Name ‘| AECOM Enviroment Bill To Company | Enbridge Efnergy c| Total Ba, NI, V, Fe, Na, K, Ca, Mg by EPA 6020
Send Report To | Jim Tolbert Invoice Attn | Accounts Payable p| Dissolved Ba, NI, V, Fe, Na, K, Ca, Mg by EPA 6020 [Lab F‘-H,“)
5555 Glenwood Parikway SE 1100 Loulsiana Suite 1100 g| ©l, 804 by EPA 9056
Address Address
: ) F | Blcarbonate and Carbonate Alkalinity by SM 2320
City/State/Zip - | Grand Rapids, Ml 49512 City/State/Zip | Houston, TX 77002 G| SW Metals: Fe, Na, K, Ca, Mg by EPA 6020
Phone | (616) 942-9600 Phone H
Fax Fax !
e-Mail Address | James.tolbert@aecom.com e-Mail Address J
No. Sample Description Date Time Matrix Pres. # Bottles | A B (o] D E F G H I J Hold
1| WeC 1013122 BAW| 2 41/3/io | 1220 | W — 7 x| X | x| X| x|X | mwKROSIDLIR
2| W6C 19131220 BAWS (ms/msoY | 10/13fi0_| 220 | W | = | 7 | x| x|[x|x|x|>|mwKkRa550L03
3| W6C 10130922 RAWI 2 | Jof13fjo | 0900 | W - 7 IX [ XXX |x|X | MJKRESTARD3
4| WGC19131435 BAW! ‘% \/13/10 11435 | W - 7 x| x X | x| x|X | mKROSEOILOR
5| WGCIRI3ISYS BAWS -1 | 10/13/r0 | |X
6| WOCIQI3I620BAWY -3 /0/13//0 600 w - 7 X|Ix | x| x| x]|x
7] W6C|QI3 1665 BANS G | /0/13/i0 || x
8
9
10
Sampler(s) Please Print & Sign Shipment Method Required Turnaround Time: (Check Box) [J Other Results Due Date:
Bt‘l 4(\@ Whls L WGM\ [ STD 10 Wk Days [I5WkDays ~ [J2WkDays W 24 Hour
s 4 Date: Time: eceived by: : Notes:
Y av 10/13/10 /60S [ —
’ Date Time: Received by (Labord®ry): Cooler D Gooler Temp | QC Package: (Check One Box Below)
/ot (% /b _ O Level 1l Std QC O TRRP Checklist
Loged by (L tory):_ Time: Chec abofatdry): [ Level llt Std QC/Raw Date O TRRP Level IV
) (0 \"\ {0 [ Level IV SW846/CLP
Preservatie Key: 1-HQy 2-HNO, 3-H,80, 4-NaOH 5-Na,S,0, 6-Najistl, ~ 7-Other 8-4°C  9-5035 [ Other
Note: 1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group. Copyright 2008 by ALS Laboratory Group.

2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse.
3. The Chain of Custody is a legal document. All information must be completed accurately.




ALS Group USA, Corp

Sample Receipt Checklist

Client Name: AECOM - GR Date/Time Received: 13-Oct-10 16:05

Work Order: 1010353 Received hy: MA

Checklist completed by éﬁ GM 14-Oct-10 Reviewed by: ﬂwﬁw% 14-Oct-10
eSignature Date eSignature Date

Matrices: Water

Carrier name: ALSHN

Shipping container/cooler in good condition? Yes No [ Not Present  [J
Custody seals intact on shipping container/cooler? Yes [ No [] Not Present
Custody seals intact on sample bottles? Yes [] No [] Not Present
Chain of custody present? Yes No [

Chain of custody signed when relinquished and received? Yes No []

Chain of custody agrees with sample labels? Yes No []

Samples in proper container/bottle? Yes No []

Sample containers intact? Yes No []

Sufficient sample volume for indicated test? Yes No []

All samples received within holding time? Yes No []

Container/Temp Blank temperature in compliance? Yes No [
Temperature(s)/Thermometer(s): 40C ‘
Cooler(s)/Kit(s): ‘
Water - VOA vials have zero headspace? Yes No L] No VOA vials submitted [ |
Water - pH acceptable upon receipt? Yes Nol[ ] n/a []

pH adjusted? Yes [] No N/A L]

pH adjusted by: _

Login Notes:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

Comments:

CorrectiveAction:

SRC Page 1 of 1



[0 ALS Laboratory Group
10450 Stancliff Rd., Suite 210

Houston, Texas 77099

Chain of Custody Form

[0 ALS Laboratory Group

3352 128th Ave.
Holland, MI 49424-9263
Tel: +1 616 399 6070

Tel. +1 281 530 5656
Page | of | Fax: +1 616 399 6185
A LS Fax. +1 281 530 5887 | |
[ ALS Project Manager: | ALSWorkOrder#:| [A (0D DSD
Customer Information Project Information Parameter/Method Request for Analysis
Purchase Order Project Name | Enbridge Line 6B, MP608-Marshall,M Al Volatiles by EPA 8260-Groundwater List provided
1
: X : 7
Work Order Project Number "\Ydm A0 SMY B| PAHs by EPA 8270
Company Name ‘| AECOM Enviroment Bill To Company | Enbridge Efnergy c| Total Ba, NI, V, Fe, Na, K, Ca, Mg by EPA 6020
Send Report To | Jim Tolbert Invoice Attn | Accounts Payable p| Dissolved Ba, NI, V, Fe, Na, K, Ca, Mg by EPA 6020 [Lab F‘-H,“)
5555 Glenwood Parikway SE 1100 Loulsiana Suite 1100 g| ©l, 804 by EPA 9056
Address Address
: ) F | Blcarbonate and Carbonate Alkalinity by SM 2320
City/State/Zip - | Grand Rapids, Ml 49512 City/State/Zip | Houston, TX 77002 G| SW Metals: Fe, Na, K, Ca, Mg by EPA 6020
Phone | (616) 942-9600 Phone H
Fax Fax !
e-Mail Address | James.tolbert@aecom.com e-Mail Address J
No. Sample Description Date Time Matrix Pres. # Bottles | A B (o] D E F G H I J Hold
1| WeC 1013122 BAW| 2 41/3/io | 1220 | W — 7 x| X | x| X| x|X | mwKROSIDLIR
2| W6C 19131220 BAWS (ms/msoY | 10/13fi0_| 220 | W | = | 7 | x| x|[x|x|x|>|mwKkRa550L03
3| W6C 10130922 RAWI 2 | Jof13fjo | 0900 | W - 7 IX [ XXX |x|X | MJKRESTARD3
4| WGC19131435 BAW! ‘% \/13/10 11435 | W - 7 x| x X | x| x|X | mKROSEOILOR
5| WGCIRI3ISYS BAWS -1 | 10/13/r0 | |X
6| WOCIQI3I620BAWY -3 /0/13//0 600 w - 7 X|Ix | x| x| x]|x
7] W6C|QI3 1665 BANS G | /0/13/i0 || x
8
9
10
Sampler(s) Please Print & Sign Shipment Method Required Turnaround Time: (Check Box) [J Other Results Due Date:
Bt‘l 4(\@ Whls L WGM\ [ STD 10 Wk Days [I5WkDays ~ [J2WkDays W 24 Hour
s 4 Date: Time: eceived by: : Notes:
Y av 10/13/10 /60S [ —
’ Date Time: Received by (Labord®ry): Cooler D Gooler Temp | QC Package: (Check One Box Below)
/ot (% /b _ O Level 1l Std QC O TRRP Checklist
Loged by (L tory):_ Time: Chec abofatdry): [ Level llt Std QC/Raw Date O TRRP Level IV
) (0 \"\ {0 [ Level IV SW846/CLP
Preservatie Key: 1-HQy 2-HNO, 3-H,80, 4-NaOH 5-Na,S,0, 6-Najistl, ~ 7-Other 8-4°C  9-5035 [ Other
Note: 1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group. Copyright 2008 by ALS Laboratory Group.

2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse.
3. The Chain of Custody is a legal document. All information must be completed accurately.




16-Oct-2010

Jim Tolbert

AECOM Enviroment

5555 Glenwood Parkway SE
Grand Rapids, Ml 49512

Re: Marshall Oil Spill Hydrogeo Study 10/14/10 Work Order: 1010389

Dear Jim,

ALS Group USA, Corp received 14 samples on 14-Oct-2010 08:05 PM for the analyses presented in the
following report.

The analytical data provided relates directly to the samples received by ALS Environmental and for only
the analyses requested.

QC sample results for this data met laboratory specifications. Any exceptions are noted in the Case
Narrative, or noted with qualifiers in the report or QC batch information. Should this laboratory report
need to be reproduced, it should be reproduced in full unless written approval has been obtained from
ALS Environmental. Samples will be disposed in 30 days unless storage arrangements are made.
The total number of pages in this report is 50.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,

ﬂm}p ealin

Electronically approved by: Ann Preston

Ann Preston
Project Manager

Certificate No: 1L100452

www.alsglobal.com

AIGHT SOLUTIONS



ALS Group USA, Corp

Date: 16-Oct-10

Client:
Project:
Work Order:

AECOM Enviroment

Marshall Oil Spill Hydrogeo Study 10/14/10

1010389

Work Order Sample Summary

Lab Samp ID Client Sample ID

1010389-01
1010389-02
1010389-03
1010389-04
1010389-05
1010389-06
1010389-07
1010389-08
1010389-09
1010389-10
1010389-11
1010389-12
1010389-13
1010389-14

WGE10141015BAW1
WSE10141155BAW1
WGE10141445BAW1
WGE10141745TVF4
WGE10141800TVF4
WGC10151730TVF5
WGC10141735TVFS
WGE10141020BRH1
WGE10141200BRH1
WGE10141200BRH2
WGC10141505BRH1
WGC10141640BRH1
WGC10141810BRH1
WGC10141810BRHS

Matrix
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Tag Number

Collection Date

Date Received Hold

10/14/2010 10:15
10/14/2010 11:55
10/14/2010 14:45
10/14/2010 17:45
10/14/2010 18:00
10/14/2010

10/14/2010

10/14/2010 10:20
10/14/2010 12:00
10/14/2010 12:00
10/14/2010 15:05
10/14/2010 16:40
10/14/2010 18:10
10/14/2010 18:10

10/14/2010 20:05
10/14/2010 20:05
10/14/2010 20:05
10/14/2010 20:05
10/14/2010 20:05
10/14/2010 20:05
10/14/2010 20:05
10/14/2010 20:05
10/14/2010 20:05
10/14/2010 20:05
10/14/2010 20:05
10/14/2010 20:05
10/14/2010 20:05
10/14/2010 20:05

oo oogon
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ALS Group USA, Corp Date: 16-Oct-10

Client: AECOM Enviroment
Project: Marshall Oil Spill Hydrogeo Study 10/14/10 Case Narrative
Work Order: 1010389

Batch R8251 LCS recovery for Isopropylbenzene was above control limits, but all samples in
this quality control batch were ND for this compound. Sample WGE10141015BAW1 MS
recovery for Naphthalene was above control limits. The MSD recovery for Isopropylbenzene
was above control limits, but the parent sample was ND for both compounds.

Batch R82566 LCSD recovery for Isopropylbenzene was above control limits, but all
samples in this quality control batch were ND for this compound.

CNPage 1of 1



ALS Group USA, Corp

Date: 16-Oct-10

Client: AECOM Enviroment QUALl FIERS
Project: Marshall Oil Spill Hydrogeo Study 10/14/10 !
WorkOrder: 1010389 ACRONYMS’ UNITS
Qualifier Description
* Value exceeds Regulatory Limit
a Not accredited
B Analyte detected in the associated Method Blank above the Reporting Limit
E Value above quantitation range
H Analyzed outside of Holding Time
J Analyte detected below quantitation limit
n Not offered for accreditation
ND Not Detected at the Reporting Limit
O Sample amount is > 4 times amount spiked
P Dual Column results percent difference > 40%
R RPD above laboratory control limit
S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL
Acronym Description
DUP Method Duplicate
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
MBLK Method Blank
MDL Method Detection Limit
MQL Method Quantitation Limit
MS Matrix Spike
MSD Matrix Spike Duplicate
PDS Post Digestion Spike
PQL Practical Quantitation Limit
SD Serial Dilution
Units Reported Description
pa/L Micrograms per Liter
mg/L Milligrams per Liter

QF Page 1 of 1



ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Date: 16-Oct-10

Client Sample ID: WGE10141015BAW1
Collection Date: 10/14/2010 10:15:00 AM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-01 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium 74 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium 15 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 2.4 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium 69 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium 14 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 1.7 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/14/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/15/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/15/2010
Anthracene ND 5.0 5.0 pa/L 1 10/15/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Chrysene ND 1.0 1.0 pa/L 1 10/15/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/15/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/15/2010
Fluorene ND 5.0 5.0 pg/L 1 10/15/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/15/2010
Pyrene ND 5.0 5.0 pa/L 1 10/15/2010
Surr: 2,4,6-Tribromophenol 82.8 40-125 %REC 1 10/15/2010
Surr: 2-Fluorobiphenyl 67.2 50-110 %REC 1 10/15/2010
Surr: 2-Fluorophenol 40.1 20-110 %REC 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Collection Date:

Date: 16-Oct-10

Client Sample ID: WGE10141015BAW1
10/14/2010 10:15:00 AM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-01 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 71.3 50-125 %REC 1 10/15/2010
Surr: Nitrobenzene-d5 70.9 40-110 %REC 1 10/15/2010
Surr: Phenol-d6 25.7 20-110 %REC 1 10/15/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Benzene ND 1.0 1.0 pg/L 1 10/15/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/15/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/15/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/15/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Toluene ND 1.0 1.0 pa/L 1 10/15/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/15/2010
Surr: 1,2-Dichloroethane-d4 118 70-120 %REC 1 10/15/2010
Surr: 4-Bromofluorobenzene 94.1 75-120 %REC 1 10/15/2010
Surr: Dibromofluoromethane 110 85-115 %REC 1 10/15/2010
Surr: Toluene-d8 101 85-120 %REC 1 10/15/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 240 10 10 mg/L 1 10/15/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/15/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride ND 10 10 mg/L 1 10/15/2010
Sulfate 5.8 1.0 1.0 mg/L 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 16-Oct-10

Client: AECOM Enviroment Client Sample ID: WSE10141155BAW1
Work Order: 1010389 Collection Date: 10/14/2010 11:55:00 AM
Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-02 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Calcium 86 10 10 mg/L 1 10/15/2010
Iron 0.23 0.20 0.20 mg/L 1 10/15/2010
Magnesium 25 1.0 1.0 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 23 1.0 1.0 mg/L 1 10/15/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 270 10 10 mg/L 1 10/15/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/15/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 45 10 10 mg/L 5 10/15/2010
Sulfate 34 5.0 1.0 mg/L 5 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.

AR Page 3 of 24



ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Date: 16-Oct-10

Client Sample ID: WGE10141445BAW1
Collection Date: 10/14/2010 2:45:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-03 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium 0.15 0.10 0.10 mg/L 1 10/15/2010
Calcium 130 10 10 mg/L 1 10/15/2010
Iron 2.1 0.20 0.20 mg/L 1 10/15/2010
Magnesium 30 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 49 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium 0.13 0.10 0.10 mg/L 1 10/15/2010
Calcium 110 10 10 mg/L 1 10/15/2010
Iron 0.36 0.20 0.20 mg/L 1 10/15/2010
Magnesium 27 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 45 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/14/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/15/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/15/2010
Anthracene ND 5.0 5.0 pa/L 1 10/15/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Chrysene ND 1.0 1.0 pa/L 1 10/15/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/15/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/15/2010
Fluorene ND 5.0 5.0 pg/L 1 10/15/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/15/2010
Pyrene ND 5.0 5.0 pa/L 1 10/15/2010
Surr: 2,4,6-Tribromophenol 81.7 40-125 %REC 1 10/15/2010
Surr: 2-Fluorobiphenyl 71.9 50-110 %REC 1 10/15/2010
Surr: 2-Fluorophenol 40.2 20-110 %REC 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 16-Oct-10

Client: AECOM Enviroment Client Sample ID: WGE10141445BAW1
Work Order: 1010389 Collection Date: 10/14/2010 2:45:00 PM
Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-03 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 44.9 50-125 S %REC 1 10/15/2010
Surr: Nitrobenzene-d5 72.6 40-110 %REC 1 10/15/2010
Surr: Phenol-d6 26.1 20-110 %REC 1 10/15/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Benzene ND 1.0 1.0 pg/L 1 10/15/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/15/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/15/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/15/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Toluene ND 1.0 1.0 pa/L 1 10/15/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/15/2010
Surr: 1,2-Dichloroethane-d4 119 70-120 %REC 1 10/15/2010
Surr: 4-Bromofluorobenzene 94.1 75-120 %REC 1 10/15/2010
Surr: Dibromofluoromethane 112 85-115 %REC 1 10/15/2010
Surr: Toluene-d8 102 85-120 %REC 1 10/15/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 260 10 10 mg/L 1 10/15/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/15/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 140 10 10 mg/L 10 10/15/2010
Sulfate 58 10 1.0 mg/L 10 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Date: 16-Oct-10

Client Sample ID: WGE10141745TVF4
Collection Date: 10/14/2010 5:45:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-04 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SW6020A Prep Date: 10/15/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium ND 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium ND 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium ND 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium ND 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium ND 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium ND 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SwW8270 Prep Date: 10/14/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Acenaphthene ND 5.0 5.0 pa/L 1 10/15/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/15/2010
Anthracene ND 5.0 5.0 pa/L 1 10/15/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Chrysene ND 1.0 1.0 pa/L 1 10/15/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/15/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/15/2010
Fluorene ND 5.0 5.0 pg/L 1 10/15/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/15/2010
Pyrene ND 5.0 5.0 pa/L 1 10/15/2010
Surr: 2,4,6-Tribromophenol 82.6 40-125 %REC 1 10/15/2010
Surr: 2-Fluorobiphenyl 73.1 50-110 %REC 1 10/15/2010
Surr: 2-Fluorophenol 46.5 20-110 %REC 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Collection Date:

Date: 16-Oct-10

Client Sample ID: WGE10141745TVF4
10/14/2010 5:45:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-04 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 52.0 50-125 %REC 1 10/15/2010
Surr: Nitrobenzene-d5 73.5 40-110 %REC 1 10/15/2010
Surr: Phenol-d6 28.7 20-110 %REC 1 10/15/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Benzene ND 1.0 1.0 pg/L 1 10/15/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/15/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/15/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/15/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Toluene ND 1.0 1.0 pa/L 1 10/15/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/15/2010
Surr: 1,2-Dichloroethane-d4 120 70-120 %REC 1 10/15/2010
Surr: 4-Bromofluorobenzene 98.0 75-120 %REC 1 10/15/2010
Surr: Dibromofluoromethane 113 85-115 %REC 1 10/15/2010
Surr: Toluene-d8 99.1 85-120 %REC 1 10/15/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) ND 10 10 mg/L 1 10/15/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/15/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride ND 10 10 mg/L 1 10/15/2010
Sulfate ND 1.0 1.0 mg/L 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Date: 16-Oct-10

Client Sample ID: WGE10141800TVF4
Collection Date: 10/14/2010 6:00:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-05 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SW6020A Prep Date: 10/15/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium ND 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium ND 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium ND 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium ND 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium ND 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium ND 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SwW8270 Prep Date: 10/14/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Acenaphthene ND 5.0 5.0 pa/L 1 10/15/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/15/2010
Anthracene ND 5.0 5.0 pa/L 1 10/15/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Chrysene ND 1.0 1.0 pa/L 1 10/15/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/15/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/15/2010
Fluorene ND 5.0 5.0 pg/L 1 10/15/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/15/2010
Pyrene ND 5.0 5.0 pa/L 1 10/15/2010
Surr: 2,4,6-Tribromophenol 74.6 40-125 %REC 1 10/15/2010
Surr: 2-Fluorobiphenyl 62.3 50-110 %REC 1 10/15/2010
Surr: 2-Fluorophenol 37.6 20-110 %REC 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Collection Date:

Date: 16-Oct-10

Client Sample ID: WGE10141800TVF4
10/14/2010 6:00:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-05 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 37.0 50-125 S %REC 1 10/15/2010
Surr: Nitrobenzene-d5 63.6 40-110 %REC 1 10/15/2010
Surr: Phenol-d6 23.1 20-110 %REC 1 10/15/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Benzene ND 1.0 1.0 pg/L 1 10/15/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/15/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/15/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/15/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Toluene ND 1.0 1.0 pa/L 1 10/15/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/15/2010
Surr: 1,2-Dichloroethane-d4 120 70-120 %REC 1 10/15/2010
Surr: 4-Bromofluorobenzene 97.8 75-120 %REC 1 10/15/2010
Surr: Dibromofluoromethane 113 85-115 %REC 1 10/15/2010
Surr: Toluene-d8 99.8 85-120 %REC 1 10/15/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) ND 10 10 mg/L 1 10/15/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/15/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride ND 10 10 mg/L 1 10/15/2010
Sulfate ND 1.0 1.0 mg/L 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 16-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10151730TVF5
Work Order: 1010389 Collection Date: 10/14/2010
Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-06 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pa/L 1 10/15/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Benzene ND 1.0 1.0 pg/L 1 10/15/2010
Cyclohexane ND 5.0 5.0 pg/L 1 10/15/2010
Ethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Isopropylbenzene ND 5.0 5.0 pa/L 1 10/15/2010
n-Propylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/15/2010
p-lsopropyltoluene ND 5.0 5.0 pg/L 1 10/15/2010
sec-Butylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Toluene ND 1.0 1.0 pg/L 1 10/15/2010
Xylenes, Total ND 3.0 3.0 pa/L 1 10/15/2010
Surr: 1,2-Dichloroethane-d4 117 70-120 %REC 1 10/15/2010
Surr: 4-Bromofluorobenzene 94.0 75-120 %REC 1 10/15/2010
Surr: Dibromofluoromethane 109 85-115 %REC 1 10/15/2010
Surr: Toluene-d8 99.6 85-120 %REC 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 16-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10141735TVF5
Work Order: 1010389 Collection Date: 10/14/2010
Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-07 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pa/L 1 10/15/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Benzene ND 1.0 1.0 pg/L 1 10/15/2010
Cyclohexane ND 5.0 5.0 pg/L 1 10/15/2010
Ethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Isopropylbenzene ND 5.0 5.0 pa/L 1 10/15/2010
n-Propylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/15/2010
p-lsopropyltoluene ND 5.0 5.0 pg/L 1 10/15/2010
sec-Butylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Toluene ND 1.0 1.0 pg/L 1 10/15/2010
Xylenes, Total ND 3.0 3.0 pa/L 1 10/15/2010
Surr: 1,2-Dichloroethane-d4 119 70-120 %REC 1 10/15/2010
Surr: 4-Bromofluorobenzene 94.4 75-120 %REC 1 10/15/2010
Surr: Dibromofluoromethane 111 85-115 %REC 1 10/15/2010
Surr: Toluene-d8 101 85-120 %REC 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Date: 16-Oct-10

Client Sample ID: WGE10141020BRH1
Collection Date: 10/14/2010 10:20:00 AM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-08 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium 64 10 10 mg/L 1 10/15/2010
Iron 0.30 0.20 0.20 mg/L 1 10/15/2010
Magnesium 14 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 29 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium 61 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium 14 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 29 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/14/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/15/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/15/2010
Anthracene ND 5.0 5.0 pa/L 1 10/15/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Chrysene ND 1.0 1.0 pa/L 1 10/15/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/15/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/15/2010
Fluorene ND 5.0 5.0 pg/L 1 10/15/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/15/2010
Pyrene ND 5.0 5.0 pa/L 1 10/15/2010
Surr: 2,4,6-Tribromophenol 52.7 40-125 %REC 1 10/15/2010
Surr: 2-Fluorobiphenyl 47.9 50-110 %REC 1 10/15/2010
Surr: 2-Fluorophenol 29.0 20-110 %REC 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Collection Date:

Date: 16-Oct-10

Client Sample ID: WGE10141020BRH1
10/14/2010 10:20:00 AM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-08 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 53.6 50-125 %REC 1 10/15/2010
Surr: Nitrobenzene-d5 47.8 40-110 %REC 1 10/15/2010
Surr: Phenol-d6 19.6 20-110 S %REC 1 10/15/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Benzene ND 1.0 1.0 pg/L 1 10/15/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/15/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/15/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/15/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Toluene ND 1.0 1.0 pa/L 1 10/15/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/15/2010
Surr: 1,2-Dichloroethane-d4 119 70-120 %REC 1 10/15/2010
Surr: 4-Bromofluorobenzene 92.4 75-120 %REC 1 10/15/2010
Surr: Dibromofluoromethane 111 85-115 %REC 1 10/15/2010
Surr: Toluene-d8 99.3 85-120 %REC 1 10/15/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 190 10 10 mg/L 1 10/15/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/15/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 48 10 10 mg/L 5 10/15/2010
Sulfate 9.4 5.0 1.0 mg/L 5 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Date: 16-Oct-10

Client Sample ID: WGE10141200BRH1
Collection Date: 10/14/2010 12:00:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-09 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium 50 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium 11 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 6.6 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium 46 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium 11 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 6.5 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/14/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/15/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/15/2010
Anthracene ND 5.0 5.0 pa/L 1 10/15/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Chrysene ND 1.0 1.0 pa/L 1 10/15/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/15/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/15/2010
Fluorene ND 5.0 5.0 pg/L 1 10/15/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/15/2010
Pyrene ND 5.0 5.0 pa/L 1 10/15/2010
Surr: 2,4,6-Tribromophenol 56.9 40-125 %REC 1 10/15/2010
Surr: 2-Fluorobiphenyl 54.3 50-110 %REC 1 10/15/2010
Surr: 2-Fluorophenol 30.6 20-110 %REC 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Collection Date:

Date: 16-Oct-10

Client Sample ID: WGE10141200BRH1
10/14/2010 12:00:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-09 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 65.0 50-125 %REC 1 10/15/2010
Surr: Nitrobenzene-d5 54.0 40-110 %REC 1 10/15/2010
Surr: Phenol-d6 194 20-110 S %REC 1 10/15/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Benzene ND 1.0 1.0 pg/L 1 10/15/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/15/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/15/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/15/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Toluene ND 1.0 1.0 pa/L 1 10/15/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/15/2010
Surr: 1,2-Dichloroethane-d4 120 70-120 %REC 1 10/15/2010
Surr: 4-Bromofluorobenzene 94.8 75-120 %REC 1 10/15/2010
Surr: Dibromofluoromethane 113 85-115 %REC 1 10/15/2010
Surr: Toluene-d8 101 85-120 %REC 1 10/15/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 160 10 10 mg/L 1 10/15/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/15/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 14 10 10 mg/L 1 10/15/2010
Sulfate 35 1.0 1.0 mg/L 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Date: 16-Oct-10

Client Sample ID: WGE10141200BRH2
Collection Date: 10/14/2010 12:00:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-10 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium 46 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium 11 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 6.2 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium 46 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium 11 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 6.5 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/14/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/15/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/15/2010
Anthracene ND 5.0 5.0 pa/L 1 10/15/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Chrysene ND 1.0 1.0 pa/L 1 10/15/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/15/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/15/2010
Fluorene ND 5.0 5.0 pg/L 1 10/15/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/15/2010
Pyrene ND 5.0 5.0 pa/L 1 10/15/2010
Surr: 2,4,6-Tribromophenol 49.1 40-125 %REC 1 10/15/2010
Surr: 2-Fluorobiphenyl 50.3 50-110 %REC 1 10/15/2010
Surr: 2-Fluorophenol 26.8 20-110 %REC 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Collection Date:

Date: 16-Oct-10

Client Sample ID: WGE10141200BRH2
10/14/2010 12:00:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-10 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 42.3 50-125 S %REC 1 10/15/2010
Surr: Nitrobenzene-d5 50.0 40-110 %REC 1 10/15/2010
Surr: Phenol-d6 17.4 20-110 S %REC 1 10/15/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Benzene ND 1.0 1.0 pg/L 1 10/15/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/15/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/15/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/15/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Toluene ND 1.0 1.0 pa/L 1 10/15/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/15/2010
Surr: 1,2-Dichloroethane-d4 120 70-120 %REC 1 10/15/2010
Surr: 4-Bromofluorobenzene 95.4 75-120 %REC 1 10/15/2010
Surr: Dibromofluoromethane 113 85-115 %REC 1 10/15/2010
Surr: Toluene-d8 100 85-120 %REC 1 10/15/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 160 10 10 mg/L 1 10/15/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/15/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 13 10 10 mg/L 1 10/15/2010
Sulfate 3.2 1.0 1.0 mg/L 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Date: 16-Oct-10

Client Sample ID: WGC10141505BRH1
Collection Date: 10/14/2010 3:05:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-11 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium 0.11 0.10 0.10 mg/L 1 10/15/2010
Calcium 110 10 10 mg/L 1 10/15/2010
Iron 0.41 0.20 0.20 mg/L 1 10/15/2010
Magnesium 28 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 62 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium 110 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium 27 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 59 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/14/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/15/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/15/2010
Anthracene ND 5.0 5.0 pa/L 1 10/15/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Chrysene ND 1.0 1.0 pa/L 1 10/15/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/15/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/15/2010
Fluorene ND 5.0 5.0 pg/L 1 10/15/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/15/2010
Pyrene ND 5.0 5.0 pa/L 1 10/15/2010
Surr: 2,4,6-Tribromophenol 76.9 40-125 %REC 1 10/15/2010
Surr: 2-Fluorobiphenyl 66.3 50-110 %REC 1 10/15/2010
Surr: 2-Fluorophenol 36.9 20-110 %REC 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Collection Date:

Date: 16-Oct-10

Client Sample ID: WGC10141505BRH1
10/14/2010 3:05:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-11 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 51.8 50-125 %REC 1 10/15/2010
Surr: Nitrobenzene-d5 61.7 40-110 %REC 1 10/15/2010
Surr: Phenol-d6 23.7 20-110 %REC 1 10/15/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Benzene ND 1.0 1.0 pg/L 1 10/15/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/15/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/15/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/15/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Toluene ND 1.0 1.0 pa/L 1 10/15/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/15/2010
Surr: 1,2-Dichloroethane-d4 103 70-120 %REC 1 10/15/2010
Surr: 4-Bromofluorobenzene 97.6 75-120 %REC 1 10/15/2010
Surr: Dibromofluoromethane 100 85-115 %REC 1 10/15/2010
Surr: Toluene-d8 99.9 85-120 %REC 1 10/15/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 340 10 10 mg/L 1 10/15/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/15/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 97 10 10 mg/L 10 10/15/2010
Sulfate 62 10 1.0 mg/L 10 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Date: 16-Oct-10

Client Sample ID: WGC10141640BRH1
Collection Date: 10/14/2010 4:40:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-12 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium 0.20 0.10 0.10 mg/L 1 10/15/2010
Calcium 78 10 10 mg/L 1 10/15/2010
Iron 1.9 0.20 0.20 mg/L 1 10/15/2010
Magnesium 22 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 30 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium 0.18 0.10 0.10 mg/L 1 10/15/2010
Calcium 74 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium 22 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 30 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/14/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/15/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/15/2010
Anthracene ND 5.0 5.0 pa/L 1 10/15/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Chrysene ND 1.0 1.0 pa/L 1 10/15/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/15/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/15/2010
Fluorene ND 5.0 5.0 pg/L 1 10/15/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/15/2010
Pyrene ND 5.0 5.0 pa/L 1 10/15/2010
Surr: 2,4,6-Tribromophenol 63.9 40-125 %REC 1 10/15/2010
Surr: 2-Fluorobiphenyl 56.9 50-110 %REC 1 10/15/2010
Surr: 2-Fluorophenol 31.7 20-110 %REC 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Collection Date:

Date: 16-Oct-10

Client Sample ID: WGC10141640BRH1
10/14/2010 4:40:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-12 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 54.5 50-125 %REC 1 10/15/2010
Surr: Nitrobenzene-d5 55.3 40-110 %REC 1 10/15/2010
Surr: Phenol-d6 20.7 20-110 %REC 1 10/15/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Benzene ND 1.0 1.0 pg/L 1 10/15/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/15/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/15/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/15/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Toluene ND 1.0 1.0 pa/L 1 10/15/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/15/2010
Surr: 1,2-Dichloroethane-d4 119 70-120 %REC 1 10/15/2010
Surr: 4-Bromofluorobenzene 94.7 75-120 %REC 1 10/15/2010
Surr: Dibromofluoromethane 112 85-115 %REC 1 10/15/2010
Surr: Toluene-d8 102 85-120 %REC 1 10/15/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 250 10 10 mg/L 1 10/15/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/15/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 46 10 10 mg/L 5 10/15/2010
Sulfate 37 5.0 1.0 mg/L 5 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Date: 16-Oct-10

Client Sample ID: WGC10141810BRH1
Collection Date: 10/14/2010 6:10:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-13 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium 0.12 0.10 0.10 mg/L 1 10/15/2010
Calcium 140 10 10 mg/L 1 10/15/2010
Iron 0.37 0.20 0.20 mg/L 1 10/15/2010
Magnesium 32 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 120 2.0 1.0 mg/L 10 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium 0.11 0.10 0.10 mg/L 1 10/15/2010
Calcium 130 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium 32 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 110 20 1.0 mg/L 10 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/14/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/15/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/15/2010
Anthracene ND 5.0 5.0 pa/L 1 10/15/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/15/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/15/2010
Chrysene ND 1.0 1.0 pa/L 1 10/15/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/15/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/15/2010
Fluorene ND 5.0 5.0 pg/L 1 10/15/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/15/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/15/2010
Pyrene ND 5.0 5.0 pa/L 1 10/15/2010
Surr: 2,4,6-Tribromophenol 66.9 40-125 %REC 1 10/15/2010
Surr: 2-Fluorobiphenyl 57.0 50-110 %REC 1 10/15/2010
Surr: 2-Fluorophenol 31.8 20-110 %REC 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389

Collection Date:

Date: 16-Oct-10

Client Sample ID: WGC10141810BRH1
10/14/2010 6:10:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-13 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 58.9 50-125 %REC 1 10/15/2010
Surr: Nitrobenzene-d5 56.0 40-110 %REC 1 10/15/2010
Surr: Phenol-d6 19.8 20-110 S %REC 1 10/15/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Benzene ND 1.0 1.0 pg/L 1 10/15/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/15/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/15/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/15/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/15/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Toluene ND 1.0 1.0 pa/L 1 10/15/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/15/2010
Surr: 1,2-Dichloroethane-d4 105 70-120 %REC 1 10/15/2010
Surr: 4-Bromofluorobenzene 97.7 75-120 %REC 1 10/15/2010
Surr: Dibromofluoromethane 102 85-115 %REC 1 10/15/2010
Surr: Toluene-d8 101 85-120 %REC 1 10/15/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 380 10 10 mg/L 1 10/15/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/15/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 180 20 10 mg/L 20 10/15/2010
Sulfate 75 20 1.0 mg/L 20 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.

AR Page 23 of 24



ALS Group USA, Corp Date: 16-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10141810BRH5
Work Order: 1010389 Collection Date: 10/14/2010 6:10:00 PM
Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Lab ID: 1010389-14 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pa/L 1 10/15/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Benzene ND 1.0 1.0 pg/L 1 10/15/2010
Cyclohexane ND 5.0 5.0 pg/L 1 10/15/2010
Ethylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Isopropylbenzene ND 5.0 5.0 pa/L 1 10/15/2010
n-Propylbenzene ND 1.0 1.0 pa/L 1 10/15/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/15/2010
p-lsopropyltoluene ND 5.0 5.0 pg/L 1 10/15/2010
sec-Butylbenzene ND 1.0 1.0 pg/L 1 10/15/2010
Toluene ND 1.0 1.0 pg/L 1 10/15/2010
Xylenes, Total ND 3.0 3.0 pa/L 1 10/15/2010
Surr: 1,2-Dichloroethane-d4 118 70-120 %REC 1 10/15/2010
Surr: 4-Bromofluorobenzene 94.8 75-120 %REC 1 10/15/2010
Surr: Dibromofluoromethane 110 85-115 %REC 1 10/15/2010
Surr: Toluene-d8 102 85-120 %REC 1 10/15/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010389
Project:

Marshall Oil Spill Hydrogeo Study 10/14/10

Date: 16-Oct-10
QC BATCH REPORT

Batch ID: 29984

Instrument ID ICPMS2

Method: SW6020A

MBLK Sample ID: MBLK-29984-29984 Units: mg/L Analysis Date: 10/15/2010 02:27 PM
Client ID: Run ID: ICPMS2_101015A SegNo: 1451626 Prep Date: 10/15/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %wREC ~ Limit Value wRPD  Limit Qual
Barium ND 0.0050
Calcium ND 0.50
Iron ND 0.080
Magnesium ND 0.20
Nickel ND 0.0050
Potassium ND 0.20
Sodium ND 0.20
Vanadium ND 0.0050
LCS Sample ID: LCS-29984-29984 Units: mg/L Analysis Date: 10/15/2010 02:31 PM
Client ID: Run ID: ICPMS2_101015A SegNo: 1451627 Prep Date: 10/15/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC  Limit Value wRPD  Limit Qual
Barium 0.1005 0.0050 0.1 0 100 80-120 0
Calcium 10.24 0.50 10 0 102  80-120 0
Iron 10.49 0.080 10 0 105 80-120 0
Magnesium 10.34 0.20 10 0 103  80-120 0
Nickel 0.09442 0.0050 0.1 0 944  80-120 0
Potassium 104 0.20 10 0 104  80-120 0
Sodium 10.19 0.20 10 0 102  80-120 0
Vanadium 0.1024 0.0050 0.1 0 102  80-120 0
LCSD Sample ID: LCSD-29984-29984 Units: mg/L Analysis Date: 10/15/2010 02:36 PM
Client ID: Run ID: ICPMS2_101015A SegNo: 1451628 Prep Date: 10/15/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC  Limit Value wRPD  Limit Qual
Barium 0.1019 0.0050 0.1 0 102  80-120 0.1005 1.38 20
Calcium 10.4 0.50 10 0 104  80-120 10.24 1.55 20
Iron 10.64 0.080 10 0 106  80-120 10.49 1.42 20
Magnesium 10.61 0.20 10 0 106  80-120 10.34 2.58 20
Nickel 0.0952 0.0050 0.1 0 95.2 80-120 0.09442 0.823 20
Potassium 10.56 0.20 10 0 106  80-120 10.4 1.53 20
Sodium 10.31 0.20 10 0 103  80-120 10.19 1.17 20
Vanadium 0.1031 0.0050 0.1 0 103  80-120 0.1024 0.681 20
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment
Work Order: 1010389
Project: Marshall Oil Spill Hydrogeo Study 10/14/10

QC BATCH REPORT

Batch ID: 29984 Instrument ID ICPMS2

Method: SWG6020A

MS Sample ID: 1010389-01CMS Units: mg/L Analysis Date: 10/15/2010 03:00 PM
Client ID: WGE10141015BAW1 Run ID: ICPMS2_101015A SeqgNo: 1451718 Prep Date: 10/15/2010 DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
Barium 0.1268 0.0050 0.1 0.02535 101  80-120 0
Calcium 82.2 0.50 10 73.67 85.3 80-120 0 O
Iron 10.39 0.080 10 0.03879 104  80-120 0
Magnesium 24.81 0.20 10 15.04 97.7 80-120 0
Nickel 0.09202 0.0050 0.1 0.001613 90.4  80-120 0
Potassium 11.02 0.20 10 0.7019 103  80-120 0
Sodium 11.81 0.20 10 2.419 93.9 80-120 0
Vanadium 0.1016 0.0050 0.1 0.0001752 101  80-120 0
MSD Sample ID: 1010389-01CMSD Units: mg/L Analysis Date: 10/15/2010 03:05 PM
Client ID: WGE10141015BAW1 Run ID: ICPMS2_101015A SeqgNo: 1451719 Prep Date: 10/15/2010 DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value %RPD  Limit Qual
Barium 0.12 0.0050 0.1 0.02535 94.6  80-120 0.1268 5.51 20
Calcium 82.97 0.50 10 73.67 93 80-120 82.2 0.932 20 O
Iron 10.07 0.080 10 0.03879 100 80-120 10.39 3.13 20
Magnesium 24.6 0.20 10 15.04 95.6 80-120 24.81 0.85 20
Nickel 0.08965 0.0050 0.1 0.001613 88  80-120 0.09202 2.61 20
Potassium 10.8 0.20 10 0.7019 101  80-120 11.02 2.02 20
Sodium 115 0.20 10 2.419 90.8  80-120 11.81 2.66 20
Vanadium 0.09989 0.0050 0.1  0.0001752 99.7 80-120 0.1016 1.7 20

1010389-01C
1010389-04C
1010389-09C
1010389-12C

The following samples were analyzed in this batch:

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

1010389-02B
1010389-05C
1010389-10C
1010389-13C

1010389-03C
1010389-08C
1010389-11C
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010389
Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Batch ID: R82544 Instrument ID ICPMS2 Method: SW6020A (Dissolve)
MBLK Sample ID: MBLK-R82544-R82544 Units: mg/L Analysis Date: 10/15/2010 01:18 PM
Client ID: Run ID: ICPMS2_101015A SeqNo: 1451992 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Barium ND 0.0050
Calcium ND 0.50
Iron ND 0.080
Magnesium ND 0.20
Nickel ND 0.0050
Potassium ND 0.20
Sodium ND 0.20
Vanadium ND 0.0050
LCS Sample ID: LCS-R82544-R82544 Units: mg/L Analysis Date: 10/15/2010 01:13 PM
Client ID: Run ID: ICPMS2_101015A SegNo: 1451991 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1062 0.0050 0.1 0 106  80-120 0
Calcium 10.46 0.50 10 0 105 80-120 0
Iron 10.75 0.080 10 0 108 80-120 0
Magnesium 10.72 0.20 10 0 107  80-120 0
Nickel 0.101 0.0050 0.1 0 101  80-120 0
Potassium 10.68 0.20 10 0 107  80-120 0
Sodium 10.58 0.20 10 0 106  80-120 0
Vanadium 0.1062 0.0050 0.1 0 106  80-120 0
LCSD Sample ID: LCSD-R82544-R82544 Units: mg/L Analysis Date: 10/15/2010 02:17 PM
Client ID: Run ID: ICPMS2_101015A SegNo: 1451993 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1038 0.0050 0.1 0 104  80-120 0
Calcium 10.29 0.50 10 0 103  80-120 0
Iron 10.44 0.080 10 0 104  80-120 0
Magnesium 10.32 0.20 10 0 103  80-120 0
Nickel 0.09575 0.0050 0.1 0 95.8 80-120 0
Potassium 10.37 0.20 10 0 104  80-120 0
Sodium 10.2 0.20 10 0 102  80-120 0
Vanadium 0.1025 0.0050 0.1 0 102  80-120 0
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010389
Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Batch ID: R82544 Instrument ID ICPMS2 Method: SW6020A (Dissolve)
MS Sample ID: 1010389-01DMS Units: mg/L Analysis Date: 10/15/2010 01:28 PM
Client ID: WGE10141015BAW1 Run ID: ICPMS2_101015A SegNo: 1451615 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1173 0.0050 0.1 0.02219 95.1 80-120 0
Calcium 77.81 0.50 10 69.33 84.8 80-120 0 O
Iron 9.787 0.080 10 0.02091 97.7 80-120 0
Magnesium 23.7 0.20 10 14.5 92  80-120 0
Nickel 0.08795 0.0050 0.1 0.002004 85.9 80-120 0
Potassium 10.75 0.20 10 1.007 97.4  80-120 0
Sodium 11.28 0.20 10 1.741 954 80-120 0
Vanadium 0.09632 0.0050 0.1 0.0003998 959 80-120 0
MSD Sample ID: 1010389-01DMSD Units: mg/L Analysis Date: 10/15/2010 01:33 PM
Client ID: WGE10141015BAW1 Run ID: ICPMS2_101015A SegNo: 1451616 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1167 0.0050 0.1 0.02219 945 80-120 0.1173 0.513 20
Calcium 77.99 0.50 10 69.33 86.6 80-120 77.81 0.231 20 O
Iron 9.775 0.080 10 0.02091 97.5 80-120 9.787 0.123 20
Magnesium 23.55 0.20 10 14.5 90.5 80-120 23.7 0.635 20
Nickel 0.08816 0.0050 0.1 0.002004 86.2 80-120 0.08795 0.238 20
Potassium 10.68 0.20 10 1.007 96.7 80-120 10.75 0.653 20
Sodium 11.28 0.20 10 1.741 954 80-120 11.28 0 20
Vanadium 0.09592 0.0050 0.1 0.0003998 95.5 80-120 0.09632 0.416 20

The following samples were analyzed in this batch:

Note:

1010389-01D
1010389-05D
1010389-10D
1010389-13D

See Qualifiers Page for a list of Qualifiers and their explanation.

1010389-03D
1010389-08D
1010389-11D

1010389-04D
1010389-09D
1010389-12D
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010389

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Batch ID: 29957 Instrument ID SVMS4 Method: SW8270
MBLK Sample ID: SBLKW1-29957-29957 Units: pg/L Analysis Date: 10/14/2010 02:49 PM
Client ID: Run ID: SVMS4_101014A SeqNo: 1450726 Prep Date: 10/14/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
2-Methylnaphthalene ND 5.0
Acenaphthene ND 5.0
Acenaphthylene ND 5.0
Anthracene ND 5.0
Benzo(a)anthracene ND 5.0
Benzo(a)pyrene ND 5.0
Benzo(b)fluoranthene ND 5.0
Benzo(g,h,i)perylene ND 5.0
Benzo(k)fluoranthene ND 5.0
Chrysene ND 5.0
Dibenzo(a,h)anthracene ND 5.0
Fluoranthene ND 5.0
Fluorene ND 5.0
Indeno(1,2,3-cd)pyrene ND 5.0
Naphthalene ND 5.0
Phenanthrene ND 5.0
Pyrene ND 5.0
Surr: 2,4,6-Tribromophenol 49.79 0 50 0 99.6 40-125 0
Surr: 2-Fluorobiphenyl 32.31 0 50 0 64.6 50-110 0
Surr: 2-Fluorophenol 23.59 0 50 0 47.2  20-110 0
Surr: 4-Terphenyl-d14 44.72 0 50 0 89.4 50-125 0
Surr: Nitrobenzene-d5 33.12 0 50 0 66.2 40-110 0
Surr: Phenol-d6 13.74 0 50 0 275 20-110 0
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment
Work Order: 1010389

Project: Marshall Oil Spill Hydrogeo Study 10/14/10

QC BATCH REPORT

Batch ID: 29957 Instrument ID SVMS4

Method: SwW8270

LCS Sample ID: SLCSW1-29957-29957
Client ID: Run ID: SVMS4_101014A
Analyte Result PQL SPKVal
2-Methylnaphthalene 27.46 5.0 40
Acenaphthene 27.95 5.0 40
Acenaphthylene 28.15 5.0 40
Anthracene 27.91 5.0 40
Benzo(a)anthracene 35.1 5.0 40
Benzo(a)pyrene 30.37 5.0 40
Benzo(b)fluoranthene 30.18 5.0 40
Benzo(g,h,i)perylene 29.12 5.0 40
Benzo(k)fluoranthene 30.24 5.0 40
Chrysene 32.33 5.0 40
Dibenzo(a,h)anthracene 32.09 5.0 40
Fluoranthene 29.47 5.0 40
Fluorene 27.76 5.0 40
Indeno(1,2,3-cd)pyrene 31.24 5.0 40
Naphthalene 28.07 5.0 40
Phenanthrene 29.87 5.0 40
Pyrene 31.81 5.0 40
Surr: 2,4,6-Tribromophenol 37.04 0 50
Surr: 2-Fluorobiphenyl 32.12 0 50
Surr: 2-Fluorophenol 23.87 0 50
Surr: 4-Terphenyl-d14 36.75 0 50
Surr: Nitrobenzene-d5 34.12 0 50
Surr: Phenol-d6 13.45 0 50
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqgNo: 1450722

O O O O 0O OO0 O O 0O O O O oo oo oo oo oo

%REC

68.6
69.9
70.4
69.8
87.8
75.9
75.4
72.8
75.6
80.8
80.2
73.7
69.4
78.1
70.2
74.7
79.5
74.1
64.2
47.7
73.5
68.2
26.9

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/14/2010 12:13 PM

RPD Ref
Value

O O O O O O O 0O O 0O 0O O o oo oo o o o o o o

Prep Date: 10/14/2010

%RPD

DF: 1

RPD
Limit Qual
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Client: AECOM Enviroment
Work Order: 1010389

Project: Marshall Oil Spill Hydrogeo Study 10/14/10

QC BATCH REPORT

Batch ID: 29957 Instrument ID SVMS4

Method: SwW8270

LCSD Sample ID: SLCSDW1-29957-29957
Client ID: Run ID: SVMS4_101014A
Analyte Result PQL SPKVal
2-Methylnaphthalene 27.43 5.0 40
Acenaphthene 27.72 5.0 40
Acenaphthylene 27.68 5.0 40
Anthracene 28.05 5.0 40
Benzo(a)anthracene 35.13 5.0 40
Benzo(a)pyrene 31.14 5.0 40
Benzo(b)fluoranthene 30.83 5.0 40
Benzo(g,h,i)perylene 29.5 5.0 40
Benzo(k)fluoranthene 30.9 5.0 40
Chrysene 32.41 5.0 40
Dibenzo(a,h)anthracene 31.72 5.0 40
Fluoranthene 30.3 5.0 40
Fluorene 27.39 5.0 40
Indeno(1,2,3-cd)pyrene 31.18 5.0 40
Naphthalene 28.14 5.0 40
Phenanthrene 30.17 5.0 40
Pyrene 32.08 5.0 40
Surr: 2,4,6-Tribromophenol 37.74 0 50
Surr: 2-Fluorobiphenyl 32 0 50
Surr: 2-Fluorophenol 23.03 0 50
Surr: 4-Terphenyl-d14 33.06 0 50
Surr: Nitrobenzene-d5 34.81 0 50
Surr: Phenol-d6 13.2 0 50
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqgNo: 1450723

O O O O 0O OO0 O O 0O O O 0O oo oo oo oo oo

%REC

68.6
69.3
69.2
70.1
87.8
77.8
77.1
73.8
77.2

81
79.3
75.8
68.5

78
70.4
75.4
80.2
75.5

64
46.1
66.1
69.6
26.4

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/14/2010 12:44 PM

RPD Ref
Value

27.46
27.95
28.15
27.91

35.1
30.37
30.18
29.12
30.24
32.33
32.09
29.47
27.76
31.24
28.07
29.87
31.81
37.04
32.12
23.87
36.75
34.12
13.45

Prep Date: 10/14/2010

%RPD

0.109
0.826
1.68
0.5
0.0854
2.5
2.13
13
2.16
0.247
1.16
2.78
1.34
0.192
0.249
0.999
0.845
1.87
0.374
3.58
10.6
2
1.88

DF: 1

RPD
Limit Qual

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
40
40
40
40
40
40
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Client: AECOM Enviroment
Work Order: 1010389

Project: Marshall Oil Spill Hydrogeo Study 10/14/10

QC BATCH REPORT

Batch ID: 29957 Instrument ID SVMS4

Method: SwW8270

MS Sample ID: 1010353-01B MS
Client ID: Run ID: SVMS4_101014A
Analyte Result PQL SPKVal
2-Methylnaphthalene 263.9 50 400
Acenaphthene 270.1 50 400
Acenaphthylene 271.5 50 400
Anthracene 259.6 50 400
Benzo(a)anthracene 324.3 50 400
Benzo(a)pyrene 280.3 50 400
Benzo(b)fluoranthene 281.3 50 400
Benzo(g,h,i)perylene 273.1 50 400
Benzo(k)fluoranthene 275.9 50 400
Chrysene 301.6 50 400
Dibenzo(a,h)anthracene 296.8 50 400
Fluoranthene 273.9 50 400
Fluorene 271.7 50 400
Indeno(1,2,3-cd)pyrene 292.1 50 400
Naphthalene 269.5 50 400
Phenanthrene 286.5 50 400
Pyrene 302.3 50 400
Surr: 2,4,6-Tribromophenol 368 0 500
Surr: 2-Fluorobiphenyl 310.1 0 500
Surr: 2-Fluorophenol 218.4 0 500
Surr: 4-Terphenyl-d14 346.9 0 500
Surr: Nitrobenzene-d5 324.1 0 500
Surr: Phenol-d6 128.2 0 500
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqNo: 1450724

O O O O 0O OO0 O O 0O O O O oo oo oo oo oo

%REC

66
67.5
67.9
64.9
81.1
70.1
70.3
68.3

69
75.4
74.2
68.5
67.9

73
67.4
71.6
75.6
73.6

62
43.7
69.4
64.8
25.6

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/14/2010 01:15 PM

RPD Ref
Value

O O O O O O O 0O O 0O 0O O o oo oo o o o o o o

Prep Date: 10/14/2010

%RPD

DF: 1

RPD
Limit Qual
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Client: AECOM Enviroment

Work Order:
Project:

1010389
Marshall Oil Spill Hydrogeo Study 10/14/10

QC BATCH REPORT

Batch ID: 29957

Instrument ID SVMS4

Method: SwW8270

MS Sample ID: 1010389-01B MS
Client ID: WGE10141015BAW1

Run ID: SVMS4_101015A

Analyte Result PQL SPKVal
2-Methylnaphthalene 314.8 50 400
Acenaphthene 313.6 50 400
Acenaphthylene 3155 50 400
Anthracene 316.3 50 400
Benzo(a)anthracene 394 50 400
Benzo(a)pyrene 344.7 50 400
Benzo(b)fluoranthene 338.1 50 400
Benzo(g,h,i)perylene 293.1 50 400
Benzo(k)fluoranthene 389.8 50 400
Chrysene 365.7 50 400
Dibenzo(a,h)anthracene 297.6 50 400
Fluoranthene 329.2 50 400
Fluorene 320.7 50 400
Indeno(1,2,3-cd)pyrene 294.6 50 400
Naphthalene 320.3 50 400
Phenanthrene 336.8 50 400
Pyrene 374 50 400
Surr: 2,4,6-Tribromophenol 413.3 0 500
Surr: 2-Fluorobiphenyl 382.3 0 500
Surr: 2-Fluorophenol 222.2 0 500
Surr: 4-Terphenyl-d14 416.5 0 500
Surr: Nitrobenzene-d5 417.2 0 500
Surr: Phenol-d6 1445 0 500
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqNo: 1452084

O O O O 0O OO0 O O 0O O O O oo oo oo oo oo

%REC

78.7
78.4
78.9
79.1
98.5
86.2
84.5
73.3
97.4
91.4
74.4
82.3
80.2
73.6
80.1
84.2
93.5
82.7
76.5
44.4
83.3
83.4
28.9

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/15/2010 03:13 PM

RPD Ref
Value

O O O O O O O 0O O 0O 0O O o oo oo o o o o o o

Prep Date: 10/14/2010

%RPD

DF: 1

RPD
Limit Qual
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Client: AECOM Enviroment
Work Order: 1010389

Project: Marshall Oil Spill Hydrogeo Study 10/14/10

QC BATCH REPORT

Batch ID: 29957 Instrument ID SVMS4

Method: SwW8270

MSD Sample ID: 1010353-01B MSD
Client ID: Run ID: SVMS4_101014A
Analyte Result PQL SPKVal
2-Methylnaphthalene 245.6 50 400
Acenaphthene 248.5 50 400
Acenaphthylene 252.3 50 400
Anthracene 232.7 50 400
Benzo(a)anthracene 282.6 50 400
Benzo(a)pyrene 249.4 50 400
Benzo(b)fluoranthene 242.3 50 400
Benzo(g,h,i)perylene 244.3 50 400
Benzo(k)fluoranthene 248.4 50 400
Chrysene 262.4 50 400
Dibenzo(a,h)anthracene 260.4 50 400
Fluoranthene 243.7 50 400
Fluorene 243.8 50 400
Indeno(1,2,3-cd)pyrene 257.9 50 400
Naphthalene 257.3 50 400
Phenanthrene 257.4 50 400
Pyrene 266 50 400
Surr: 2,4,6-Tribromophenol 358.1 0 500
Surr: 2-Fluorobiphenyl 283 0 500
Surr: 2-Fluorophenol 209.7 0 500
Surr: 4-Terphenyl-d14 260.5 0 500
Surr: Nitrobenzene-d5 311.9 0 500
Surr: Phenol-d6 129.2 0 500
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqgNo: 1450725

O O O O 0O OO0 O 0O 0O O OO oo oo oo oo oo

%REC

61.4
62.1
63.1
58.2
70.6
62.4
60.6
61.1
62.1
65.6
65.1
60.9

61
64.5
64.3
64.4
66.5
71.6
56.6
41.9
52.1
62.4
25.8

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/14/2010 01:46 PM

RPD Ref
Value

263.9
270.1
2715
259.6
3243
280.3
281.3
273.1
275.9
301.6
296.8
273.9
2717
292.1
269.5
286.5
302.3

368
310.1
218.4
346.9
324.1
128.2

Prep Date: 10/14/2010

%RPD

7.18
8.33
7.33
10.9
13.7
11.7
14.9
111
10.5
13.9
131
11.7
10.8
12.4
4.63
10.7
12.8
2.73
9.14
4.06
284
3.84
0.777

DF: 1

RPD
Limit Qual

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
40
40
40
40
40
40
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Client:
Work Order:
Project:

AECOM Enviroment
1010389
Marshall Oil Spill Hydrogeo Study 10/14/10

QC BATCH REPORT

Batch ID: 29957

Instrument ID SVMS4

Method: SwW8270

MSD Sample ID: 1010389-01B MSD

Client ID: WGE10141015BAW1

Analyte

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene

Dibenzo(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene

Naphthalene
Phenanthrene
Pyrene

Surr: 2,4,6-Tribromophenol
Surr: 2-Fluorobiphenyl

Surr: 2-Fluorophenol

Surr: 4-Terphenyl-d14
Surr: Nitrobenzene-d5

Surr: Phenol-d6

Run ID: SVMS4_101015A

Result

307.3
308.6
309.3
316.5
398.9
346.5

334
291.3
393.7
375.8
298.3
337.3
314.4
295.9
311.6
342.5
378.9
420.4
371.4
239.1
419.8
417.8
152.9

PQL SPK Val
50 400
50 400
50 400
50 400
50 400
50 400
50 400
50 400
50 400
50 400
50 400
50 400
50 400
50 400
50 400
50 400
50 400

0 500
0 500
0 500
0 500
0 500
0 500

Units: pg/L

SeqgNo: 1452085

SPK Ref
Value %REC

76.8
77.2
77.3
79.1
99.7
86.6
83.5
72.8
98.4

94
74.6
84.3
78.6

74
77.9
85.6
94.7
84.1
74.3
47.8

84
83.6
30.6

O O O OO OO0 O 0O 0O O OO oo oo oo oo oo

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/15/2010 03:44 PM

RPD Ref
Value

314.8
313.6
3155
316.3

394
344.7
338.1
293.1
389.8
365.7
297.6
329.2
320.7
294.6
320.3
336.8

374
413.3
382.3
222.2
416.5
417.2
144.5

Prep Date: 10/14/2010

%RPD

241
1.61
1.98
0.0632
1.24
0.521
1.22
0.616
0.996
2.72
0.235
2.43
1.98
0.44
2.75
1.68
13
1.7
2.89
7.33
0.789
0.144
5.65

DF: 1

RPD
Limit Qual

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
40
40
40
40
40
40

The following samples were analyzed in this batch:

1010389-01B
1010389-05B
1010389-10B
1010389-13B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

1010389-03B
1010389-08B
1010389-11B

1010389-04B
1010389-09B
1010389-12B
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Client:
Work Order:
Project:

AECOM Enviroment
1010389
Marshall Oil Spill Hydrogeo Study 10/14/10

QC BATCH REPORT

Batch ID: R82513

Instrument ID VMS7

Method: SW8260

MBLK Sample ID: VBLKW2-101014-R82513 Units: pg/L Analysis Date: 10/15/2010 03:39 AM
Client ID: Run ID: VMS7_101014B SeqNo: 1450904 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
1,2,3-Trimethylbenzene ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
Benzene ND 1.0
Cyclohexane ND 5.0
Ethylbenzene ND 1.0
Isopropylbenzene ND 1.0
n-Propylbenzene ND 1.0
Naphthalene ND 5.0
p-lsopropyltoluene ND 2.0
sec-Butylbenzene ND 2.0
Toluene ND 1.0
Xylenes, Total ND 2.0

Surr: 1,2-Dichloroethane-d4 115.5 0 100 0 115  70-120 0

Surr: 4-Bromofluorobenzene 95.41 0 100 0 954  75-120 0

Surr: Dibromofluoromethane 106.2 0 100 0 106  85-115 0

Surr: Toluene-d8 100.7 0 100 0 101  85-120 0
LCS Sample ID: VLCSW2-101014-R82513 Units: pg/L Analysis Date: 10/15/2010 02:17 AM
Client ID: Run ID: VMS7_101014B SegNo: 1450600 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value %RPD LMt Qual
1,2,4-Trimethylbenzene 21.63 1.0 20 0 108  75-130 0
1,3,5-Trimethylbenzene 22.45 1.0 20 0 112 75-130 0
Benzene 22.79 1.0 20 0 114  80-120 0
Ethylbenzene 23.17 1.0 20 0 116  75-125 0
Isopropylbenzene 25.74 1.0 20 0 129  75-125 0 S
n-Propylbenzene 22.88 1.0 20 0 114  70-130 0
Naphthalene 22.12 5.0 20 0 111 55-140 0
p-Isopropyltoluene 21.56 2.0 20 0 108  75-130 0
sec-Butylbenzene 21.84 2.0 20 0 109 70-125 0
Toluene 22.21 1.0 20 0 111 75-120 0
Xylenes, Total 69.46 2.0 60 0 116 75-130 0

Surr: 1,2-Dichloroethane-d4 109.5 0 100 0 110 70-120 0

Surr: 4-Bromofluorobenzene 100.2 0 100 0 100 75-120 0

Surr: Dibromofluoromethane 108.4 0 100 0 108 85-115 0

Surr: Toluene-d8 106 0 100 0 106  85-120 0
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

QC Page: 12 of 19



Client: AECOM Enviroment

Work Order:

1010389

Project: Marshall Oil Spill Hydrogeo Study 10/14/10

QC BATCH REPORT

Batch ID: R82513

Instrument ID VMS7

Method: SW8260

LCSD Sample ID: VLCSDW2-101014-R82513 Units: pg/L Analysis Date: 10/15/2010 02:44 AM
Client ID: Run ID: VMS7_101014B SeqgNo: 1450601 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
1,2,4-Trimethylbenzene 20.35 1.0 20 0 102 75-130 21.63 6.1 30
1,3,5-Trimethylbenzene 20.9 1.0 20 0 104  75-130 22.45 7.15 30
Benzene 21.91 1.0 20 0 110 80-120 22.79 3.94 30
Ethylbenzene 22.06 1.0 20 0 110 75-125 23.17 491 30
Isopropylbenzene 24.26 1.0 20 0 121 75-125 25.74 5.92 30
n-Propylbenzene 21.52 1.0 20 0 108 70-130 22.88 6.13 30
Naphthalene 21.07 5.0 20 0 105 55-140 22.12 4.86 30
p-lsopropyltoluene 20.32 2.0 20 0 102 75-130 21.56 5.92 30
sec-Butylbenzene 19.99 2.0 20 0 100 70-125 21.84 8.85 30
Toluene 21.09 1.0 20 0 105 75-120 22.21 5.17 30
Xylenes, Total 66.34 2.0 60 0 111 75-130 69.46 4.59 30

Surr: 1,2-Dichloroethane-d4 1104 0 100 0 110 70-120 109.5 0.782 30

Surr: 4-Bromofluorobenzene 99.81 0 100 0 99.8 75-120 100.2 0.42 30

Surr: Dibromofluoromethane 109.1 0 100 0 109 85-115 108.4 0.717 30

Surr: Toluene-d8 104.4 0 100 0 104  85-120 106 1.54 30
MS Sample ID: 1010389-01A MS Units: pg/L Analysis Date: 10/15/2010 12:44 PM

Client ID: WGE10141015BAW1

Run ID: VMS7_101014B

Analyte Result PQL SPKVal
1,2,4-Trimethylbenzene 25.17 1.0 20
1,3,5-Trimethylbenzene 20.91 1.0 20
Benzene 21.89 1.0 20
Ethylbenzene 22.16 1.0 20
Isopropylbenzene 23.32 1.0 20
n-Propylbenzene 21.22 1.0 20
Naphthalene 32.37 5.0 20
p-Isopropyltoluene 18.43 2.0 20
sec-Butylbenzene 19.47 2.0 20
Toluene 20.67 1.0 20
Xylenes, Total 65.35 2.0 60
Surr: 1,2-Dichloroethane-d4 115.6 0 100
Surr: 4-Bromofluorobenzene 104.2 0 100
Surr: Dibromofluoromethane 112.5 0 100
Surr: Toluene-d8 105.6 0 100
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

SeqNo: 1451313

O O O O OO OO0 oo o o o o

%REC

126
105
109
111
117
106
162
92.2
97.4
103
109
116
104
112
106

Control
Limit
75-130
75-130
80-120
75-125
75-125
70-130
55-140
75-130
70-125
75-120
75-130
70-120
75-120
85-115
85-120

Prep Date:

RPD Ref
Value

O O O OO OO0 0o o o o o o o o

%RPD

DF: 1

RPD
Limit Qual
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Client:
Work Order:
Project:

1010389

AECOM Enviroment

Marshall Oil Spill Hydrogeo Study 10/14/10

QC BATCH REPORT

Batch ID: R82513

Instrument ID VMS7

Method: SW8260

MSD Sample ID: 1010389-01A MSD

Client ID: WGE10141015BAW1

Analyte

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Benzene
Ethylbenzene
Isopropylbenzene
n-Propylbenzene
Naphthalene
p-lsopropyltoluene
sec-Butylbenzene
Toluene
Xylenes, Total
Surr: 1,2-Dichloroethane-d4
Surr: 4-Bromofluorobenzene
Surr: Dibromofluoromethane
Surr: Toluene-d8

Run ID: VMS7_101014B

Result

21.89
21.7
23.61
23.67
25.23
22.36
22.62
19.92
20.94
22.36
69.48
117.8
104
113.8
106.7

PQL SPK Val
1.0 20
1.0 20
1.0 20
1.0 20
1.0 20
1.0 20
5.0 20
2.0 20
2.0 20
1.0 20
2.0 60

0 100
0 100
0 100
0 100

Units: pg/L

SeqgNo: 1451356

SPK Ref

Value %REC

109
108
118
118
126
112
113
99.6
105
112
116
118
104
114
107

O O O O OO O O O o o o o o o

Analysis Date: 10/15/2010 01:11 PM

Prep Date:
Control RPD Ref
Limit Value
75-130 25.17
75-130 20.91
80-120 21.89
75-125 22.16
75-125 23.32
70-130 21.22
55-140 32.37
75-130 18.43
70-125 19.47
75-120 20.67
75-130 65.35
70-120 115.6
75-120 104.2
85-115 112.5
85-120 105.6

%RPD

13.9
3.71
7.56
6.59
7.87
5.23
35.5
7.77
7.28
7.85
6.13
1.91
0.173
1.15
1.01

DF: 1

RPD
Limit Qual

30
30
30
30
30 S
30
30 R
30
30
30
30
30
30
30
30

The following samples were analyzed in this batch:

Note:

1010389-01A
1010389-05A
1010389-08A
1010389-11A
1010389-14A

See Qualifiers Page for a list of Qualifiers and their explanation.

1010389-03A
1010389-06A
1010389-09A
1010389-12A

1010389-04A
1010389-07A
1010389-10A
1010389-13A
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Client:
Work Order:
Project:

AECOM Enviroment
1010389
Marshall Oil Spill Hydrogeo Study 10/14/10

QC BATCH REPORT

Batch ID: R82566

Instrument ID VMS7

Method: SW8260

MBLK Sample ID: VBLKW1-101015-R82566 Units: pg/L Analysis Date: 10/15/2010 09:42 PM
Client ID: Run ID: VMS7_101015A SeqgNo: 1452021 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
1,2,3-Trimethylbenzene ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
Benzene ND 1.0
Cyclohexane ND 5.0
Ethylbenzene ND 1.0
Isopropylbenzene ND 1.0
n-Propylbenzene ND 1.0
Naphthalene ND 5.0
p-lsopropyltoluene ND 2.0
sec-Butylbenzene ND 2.0
Toluene ND 1.0
Xylenes, Total ND 2.0

Surr: 1,2-Dichloroethane-d4 103.3 0 100 0 103  70-120 0

Surr: 4-Bromofluorobenzene 99.11 0 100 0 99.1  75-120 0

Surr: Dibromofluoromethane 99.89 0 100 0 99.9 85-115 0

Surr: Toluene-d8 100.3 0 100 0 100 85-120 0
LCS Sample ID: VLCSW1-101015-R82566 Units: pg/L Analysis Date: 10/15/2010 08:20 PM
Client ID: Run ID: VMS7_101015A SegNo: 1451901 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value %RPD LMt Qual
1,2,4-Trimethylbenzene 18.93 1.0 20 0 94.6  75-130 0
1,3,5-Trimethylbenzene 19.55 1.0 20 0 97.8  75-130 0
Benzene 19.27 1.0 20 0 96.4  80-120 0
Ethylbenzene 20.36 1.0 20 0 102  75-125 0
Isopropylbenzene 22.66 1.0 20 0 113 75-125 0
n-Propylbenzene 20.13 1.0 20 0 101 70-130 0
Naphthalene 20.33 5.0 20 0 102  55-140 0
p-Isopropyltoluene 19.01 2.0 20 0 95  75-130 0
sec-Butylbenzene 19.05 2.0 20 0 95.2  70-125 0
Toluene 19.39 1.0 20 0 97  75-120 0
Xylenes, Total 61.12 2.0 60 0 102 75-130 0

Surr: 1,2-Dichloroethane-d4 109.4 0 100 0 109 70-120 0

Surr: 4-Bromofluorobenzene 96.1 0 100 0 96.1 75-120 0

Surr: Dibromofluoromethane 106.9 0 100 0 107  85-115 0

Surr: Toluene-d8 104.8 0 100 0 105 85-120 0

Note:

See Qualifiers Page for a list of Qualifiers and their explanation.

QC Page: 15 of 19



Client: AECOM Enviroment
Work Order: 1010389

QC BATCH REPORT

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Batch ID: R82566 Instrument ID VMS7 Method: SW8260
LCSD Sample ID: VLCSDW1-101015-R82566 Units: pg/L Analysis Date: 10/15/2010 08:48 PM
Client ID: Run ID: VMS7_101015A SeqgNo: 1451902 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD

Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
1,2,4-Trimethylbenzene 21.8 1.0 20 0 109  75-130 18.93 14.1 30
1,3,5-Trimethylbenzene 22.14 1.0 20 0 111 75-130 19.55 12.4 30
Benzene 19.65 1.0 20 0 98.2 80-120 19.27 1.95 30
Ethylbenzene 20.51 1.0 20 0 103 75-125 20.36 0.734 30
Isopropylbenzene 25.48 1.0 20 0 127  75-125 22.66 11.7 30 S
n-Propylbenzene 21.33 1.0 20 0 107  70-130 20.13 5.79 30
Naphthalene 19.72 5.0 20 0 98.6  55-140 20.33 3.05 30
p-lsopropyltoluene 22.59 2.0 20 0 113 75-130 19.01 17.2 30
sec-Butylbenzene 22.52 2.0 20 0 113  70-125 19.05 16.7 30
Toluene 19.49 1.0 20 0 97.4  75-120 19.39 0.514 30
Xylenes, Total 64.58 2.0 60 0 108  75-130 61.12 5.51 30

Surr: 1,2-Dichloroethane-d4 98.93 0 100 0 98.9 70-120 109.4 10.1 30

Surr: 4-Bromofluorobenzene 102.4 0 100 0 102 75-120 96.1 6.34 30

Surr: Dibromofluoromethane 100.7 0 100 0 101 85-115 106.9 5.99 30

Surr: Toluene-d8 100.2 0 100 0 100 85-120 104.8 4.57 30
The following samples were analyzed in this batch: 1010389-11A 1010389-13A
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010389

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Batch ID: R82551 Instrument ID WETCHEM Method: A2320B
MBLK Sample ID: WBLKW1-101015-R82551 Units: mg/L Analysis Date: 10/15/2010 12:05 PM
Client ID: Run ID: WETCHEM_101015E SegNo: 1451671 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Alkalinity, Bicarbonate (as CaCO3) 1 10
Alkalinity, Carbonate (as CaCO3) 1 10
LCS Sample ID: WLCSW1-101015-R82551 Units: mg/L Analysis Date: 10/15/2010 12:05 PM
Client ID: Run ID: WETCHEM_101015E SegNo: 1451672 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC ~ Limit Value wRPD LMt Qual
Alkalinity, Bicarbonate (as CaCO3) 990 10 1000 0 99  80-120
Alkalinity, Carbonate (as CaCO3) 990 10 1000 0 99  80-120
LCSD Sample ID: WLCSDW1-101015-R82551 Units: mg/L Analysis Date: 10/15/2010 12:05 PM
Client ID: Run ID: WETCHEM_101015E SegNo: 1451687 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKVval  Value %wREC ~ Limit Value %RPD LMt Qual
Alkalinity, Bicarbonate (as CaCO3) 990 10 1000 0 99  80-120 990 0 20
Alkalinity, Carbonate (as CaCO3) 990 10 1000 0 99  80-120 990 0 20
DUP Sample ID: 1010389-01D DUP1 Units: mg/L Analysis Date: 10/15/2010 12:05 PM
Client ID: WGE10141015BAW1 Run ID: WETCHEM_101015E SeqNo: 1451674 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Alkalinity, Bicarbonate (as CaCO3) 237.3 10 0 0 0 235.5 0.761 20
Alkalinity, Carbonate (as CaCO3) 1.6 10 0 0 0 1.4 0 20 J
DUP Sample ID: 1010389-01D DUP2 Units: mg/L Analysis Date: 10/15/2010 12:05 PM
Client ID: WGE10141015BAW1 Run ID: WETCHEM_101015E SegNo: 1451675 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value  orpp LMt Qual
Alkalinity, Bicarbonate (as CaCO3) 236.4 10 0 0 0 2355 0.381 20
Alkalinity, Carbonate (as CaCO3) 15 10 0 0 0 14 0 20 J
DUP Sample ID: 1010389-12D DUP Units: mg/L Analysis Date: 10/15/2010 12:05 PM
Client ID: WGC10141640BRH1 Run ID: WETCHEM_101015E SegNo: 1451685 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKVval  Value %wREC ~ Limit Value %RPD LMt Qual
Alkalinity, Bicarbonate (as CaCO3) 246.8 10 0 0 0 246.8 0 20
Alkalinity, Carbonate (as CaCO3) 1.2 10 0 0 0 1.2 0 20 J
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client:

AECOM Enviroment

Work Order: 1010389

QC BATCH REPORT

Project: Marshall Oil Spill Hydrogeo Study 10/14/10

Batch ID: R82551 Instrument ID WETCHEM Method: A2320 B

The following samples were analyzed in this batch: 1010389-01D 1010389-02A 1010389-03D
1010389-04D 1010389-05D 1010389-08D
1010389-09D 1010389-10D 1010389-11D
1010389-12D 1010389-13D

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010389

Project: Marshall Oil Spill Hydrogeo Study 10/14/10
Batch ID: R82567 Instrument ID IC3 Method: SW9056
MBLK Sample ID: CCB/MBLK-R82567 Units: mg/L Analysis Date: 10/15/2010 09:17 AM
Client ID: Run ID: IC3_101015A SeqNo: 1451994 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Chloride 0.3154 1.0
Sulfate 0.2956 1.0
LCS Sample ID: CCV/LCS-R82567 Units: mg/L Analysis Date: 10/15/2010 09:37 AM
Client ID: Run ID: IC3_101015A SegNo: 1451995 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC ~ Limit Value wRPD LMt Qual
Chloride 9.652 1.0 10 0 96.5 80-120
Sulfate 9.618 1.0 10 0 96.2 80-120
LCSD Sample ID: CCV/LCSD-R82567 Units: mg/L Analysis Date: 10/15/2010 09:56 AM
Client ID: Run ID: IC3_101015A SegNo: 1451996 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKVval  Value %wREC ~ Limit Value %RPD LMt Qual
Chloride 9.646 1.0 10 0 96.5 80-120 9.652 0.0611 20
Sulfate 9.562 1.0 10 0 95.6 80-120 9.618 0.588 20
MS Sample ID: 1010389-01D MS Units: mg/L Analysis Date: 10/15/2010 10:50 AM
Client ID: WGE10141015BAW1 Run ID: IC3_101015A SeqNo: 1451998 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Chloride 11.44 1.0 10 1.384 101 75-125 0
Sulfate 15.59 1.0 10 5.803 97.8  75-125 0
MSD Sample ID: 1010389-01D MSD Units: mg/L Analysis Date: 10/15/2010 11:10 AM
Client ID: WGE10141015BAW1 Run ID: IC3_101015A SegNo: 1451999 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value wRPD LMt Qual
Chloride 10.89 1.0 10 1.384 95 75-125 11.44 5 20
Sulfate 14.88 1.0 10 5.803 90.8  75-125 15.59 4.65 20
The following samples were analyzed in this batch: 1010389-01D 1010389-02A 1010389-03D
1010389-04D 1010389-05D 1010389-08D
1010389-09D 1010389-10D 1010389-11D
1010389-12D 1010389-13D
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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ALS

[0 ALS Laboratory Group
10450 Stancliff Rd., Suite 210

Houston, Texas 77099
Tel. +1 281 530 5656
Fax. +1 281 530 5887

Chain of Custody Form

|Page, ] __of . |

[0 ALS Laboratory Group

3352 128th Ave.

Holland, MI 49424-9263
Tel: +1 616 399 6070
Fax: +1 616 399 6185

| ALS Project Manager: | ALS Work Order #: | / & /0 6’ y 9
Customer Information Project Information Parameter/Method Request for Analysis
Purchase Order Project Name Enbrldge Line 6B, MP608-Marshall,M A| Volatiles by EPA 8260-Groundwater List provided
Work Order Project Number l,' VO{CDQ&O ﬂ\dy B PAHSs by EPA 8270
Company Name | AECOM Enviroment Bill To Company Enhrldge Energy c| Total Ba, Ni, V, Fe, Na, K, Ca, Mg by EPA 6020
Send Report To Jim Tolbert Invoice Attn' | Accounts Payable p| Dissolved Ba, Ni, V, Fe, Na, K, Ca, Mg by EPA 6020
5555 Glenwaod Parkway SE 1100 Louislana Suite 1100 g| Cl, S04 by EPA 9056
Address Address
F.| Bioarbonate and Carbonate Alkalinity by SM 2320
City/State/Zip | Grand Rapids, Ml 49512 City/State/Zip | Houston, TX 77002 G| SWwW Metals: Fe, Na, K, Ca, Mg by EPA 6020
Phone | {616) 342-9600 Phone H
Fax Fax |
e-Mail Address | jJames tolbert@eecom.com e-Mail Address J o
No. ‘ Sample Description , Date Time Matrix Pres. #Botiles | A B C D E F G3 H 1 J Hold
1] WGELRIHI@I5BAWL ~ |/ 1o/mfie | j015 W - 7 x| X | x| x| X|X|Z] MUKRIK30L03
-
2| WGEIRIHIOISBAWS 1o/19(10 | 1015 W - Tl x| x| X | x| X |X | ZE P mPKRI6Z0L0TS (Mfmsy
3| WSEIQIH [155B8AW I 02 |wfisfie | )IBsS N - 2 X | X | X | swKR3670Lp!
4] WGE 014 1YY 53/ 03 _| o] lyfie 11445 W - Tl A2 % XXX MBREC20L01
5| WEEMBINIZNGTUEY | 0% | /o)l | 1945 | w 7 Iaelse e X ] Xy Firld|Blawik
5| W GE/B)q /SSTVURN| 65 | s0/14)p| 1800 |\ 2 | xlxlx Ix xlx ZAATAL Y.
"I WGC /B4 1730TvES | 9 | || Trp Al
o | W6c/dly s Tved | 07 | L a0 Trvpl Bled-
9
10 \J LA}
Sampler(s) Please Prlnt & Sign Shipment Method Required Turnaround Time: (Check Box) [ Other Results Due Date:
Bﬁdo\t:\‘ wo\ sk % WM\ [ STD 10 Wk Days [J 5 Wk Days {3 2 Wk Days ¥ 24 Hour
Date Time: Received by: Notes:
D t/Jq//O Ti Regeived by (Labor. ")
ate: ime: egetved by \Laba : Cooler ID Cooler Temp | QC Package: (Check One Box Below)
[ _( z //‘-l //" 2008 L ) [ Level Il Std QC [ TRRP Checklist
ogged by ate: Time: ecked by (kaQorftoly): [ Level Il Std QC/Raw Date 0 ve
, f— a/%@ } d ’6,3/74/ [ Level IV SW846/CLP TRRP Level IV
Presef¢ative Ky: 1-HCI  2-HNO, 3-H,SO, 4-NaOH 5-Na,S,0, 6-Na H30; \ 7-Other 8-4°C  9-5035 [0 Other

Note:

\/
1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group.

2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse.
3. The Chain of Custody is a legal document. All information must be completed accurately.

Copyright 2008 by ALS Laboratory Group.




(1 ALS Laboratory Group Chain of Custody Form %ALS Laboratory Group

10450 Stancliff Rd., Suite 210 3352 128th Ave.
Houston, Texas 77099 ) Holland, Ml 49424-9263
ALS ;2!(11 1 22881 1 55330055685867 | Page —IL | ;:i(:u 661 16633999966017805
| ALS Project Manager: | ALS Work Order #:| /0//) Eléﬁ‘/ﬂ/
Customer Information Project Information Parameter/Method Request for Analys
Purchase Order Project Name E“b,,‘\ogz‘ Live LB, Mp@..mq@\amm ey by EFA 240 — Cﬁetw\m}w logk P’W‘M
Work Order Project Number FHA"O%D 94-%09 Bl  PAHY by EpA €270
Company Name AEC&\N\ E“marm\m\?(\ Bill To Company E_ML,\‘\Q“;;’ Evaren c TO"‘D—Q Be S v, Fc ba., L/— (a V\/\c, \)g Effboze
Send ReportTo | "y, -1, ( lAe\r-"A" Invoice Attn Atcau\i:b quaj,c, Dl Do ,7,70\\,2‘1 Pa, R, \3 = e, Mm., k Cq WMy b‘] Eek bozd
Address 5555 Qlev\\»%)o& “‘\\“‘7 ?kwb Address oo Lou “lﬂ_q\d" E C\] 50"" b") EPA qog‘é C‘-ﬂbé\uxé
Suts Vo F P).‘;g\b.—;v\«i. owd GCLVJUAE:&» Allcq[mrle, L’L, W
City/State/Zip | Guepngd 17_%‘,\\0( o mp 195TT City/State/Zip 1“"@»:.9"0;/\ , TX 77007 ¢l s N‘—Lci‘p Fe—, /Oe.., k- Cey) Mg, lou Ep bozp
Phone élé - Ql{z'- ‘?égo Phone H
Fax Fax |
e-Mall Address | yawe5, Lolbed@ aecom, con, | e-Mail Address J
No, Sample Description Date Time Matrix Pres. i# Bottles | A B Cc D E F G H | J Hold
1 WELE ioH jeozo BRH| o IQ/“-/ID lozo wo 7 Y I X I X ¥ x| X U RBLEA LB
2 [WOGE 1old 200 PEHH o9 A fo  |Il2oo wo 7 Y X | X | X|X|X¥ ol L, SEBPLUE2.
3| Wk joid tzoe BRE2_ (Dug) /6 | 19/dfle ||zeo | WO 7 X| Y| XX [ XX | Jokrztsblps D
i (obeiold 5@ Bret] | /1 | idlhe | 1585 | wo 7 X ¥ XN ¥ Y| hwokRgr sl gD
slwoelod b BRIl | /2 Ao b | w 7 X[ |Y ¥ |Xx Ml pESH LB |
6 |tObC lofH 1T DR\ 13 |iofiy /l_o [Btro Lo 7 Y ¢ |V X X b | mokRfzsgdd>
T Wb o1y 1B hRH 5 /4 ol | w10 W | [X '
8
9
10
s?ém:j) Please P:r:j Sign 7 7 SIE:::\ l::_eqtin::d F;::I;l: :‘::;:;:und TuEr‘les. V(V(;I:jls( Box) - E]Wokf;:; s—%“ Hour . ‘Results Due Date:
B et Tl e SE—
Loggeii by ( ;) '{ ): Dice)//q /Co Tﬁ:(] O‘S‘ g1écked by (Laho! 7"" - I ?:(': l:::l:a”g:td(‘zg‘:k o Belo;) TRRP Checklist
W M’ /l /W/) 7 %")’ﬁ/, ﬁm} | g t:::: :U 2;1/ ;ggi\g Date  [J TRRP Level IV
Presertafidd ey’ “1°HCI  2-HNO, 3 ,14230.. 4-NaOH “5-Na,S,0, 6-NaHSO4L | 7-Other 8-4°C 9-5035 O Other
Note: 1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group. Copyright 2008 by ALS Laboratory Group.

2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse.
3. The Chain of Custody is a legal document, All information must be completed accurately.




ALS Group USA, Corp

Sample Receipt Checklist

Client Name: AECOM - GR Date/Time Received: 14-Oct-10 20:05

Work Order: 1010389 Received hy: AP

Checklist completed by /@wfwﬁw 14-Oct-10 Reviewed by: ﬂwﬁw% 14-Oct-10
eSignature Date eSignature Date

Matrices: water

Carrier name: ALSHN

Shipping container/cooler in good condition? Yes No [ Not Present  [J
Custody seals intact on shipping container/cooler? Yes No [] Not Present ]
Custody seals intact on sample bottles? Yes [] No [] Not Present
Chain of custody present? Yes No [

Chain of custody signed when relinquished and received? Yes No []

Chain of custody agrees with sample labels? Yes No []

Samples in proper container/bottle? Yes No []

Sample containers intact? Yes No []

Sufficient sample volume for indicated test? Yes No []

All samples received within holding time? Yes No []

Container/Temp Blank temperature in compliance? Yes No [
Temperature(s)/Thermometer(s): 4.2°C ‘
Cooler(s)/Kit(s): ‘
Water - VOA vials have zero headspace? Yes No L] No VOA vials submitted [ |
Water - pH acceptable upon receipt? Yes Nol[ ] n/a []

pH adjusted? Yes No[ ] n/A L]

pH adjusted by: _

Login Notes:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

Comments:

CorrectiveAction:

SRC Page 1 of 1



ALS

[0 ALS Laboratory Group
10450 Stancliff Rd., Suite 210

Houston, Texas 77099
Tel. +1 281 530 5656
Fax. +1 281 530 5887

Chain of Custody Form

|Page, ] __of . |

[0 ALS Laboratory Group

3352 128th Ave.

Holland, MI 49424-9263
Tel: +1 616 399 6070
Fax: +1 616 399 6185

| ALS Project Manager: | ALS Work Order #: | / & /0 6’ y 9
Customer Information Project Information Parameter/Method Request for Analysis
Purchase Order Project Name Enbrldge Line 6B, MP608-Marshall,M A| Volatiles by EPA 8260-Groundwater List provided
Work Order Project Number l,' VO{CDQ&O ﬂ\dy B PAHSs by EPA 8270
Company Name | AECOM Enviroment Bill To Company Enhrldge Energy c| Total Ba, Ni, V, Fe, Na, K, Ca, Mg by EPA 6020
Send Report To Jim Tolbert Invoice Attn' | Accounts Payable p| Dissolved Ba, Ni, V, Fe, Na, K, Ca, Mg by EPA 6020
5555 Glenwaod Parkway SE 1100 Louislana Suite 1100 g| Cl, S04 by EPA 9056
Address Address
F.| Bioarbonate and Carbonate Alkalinity by SM 2320
City/State/Zip | Grand Rapids, Ml 49512 City/State/Zip | Houston, TX 77002 G| SWwW Metals: Fe, Na, K, Ca, Mg by EPA 6020
Phone | {616) 342-9600 Phone H
Fax Fax |
e-Mail Address | jJames tolbert@eecom.com e-Mail Address J o
No. ‘ Sample Description , Date Time Matrix Pres. #Botiles | A B C D E F G3 H 1 J Hold
1] WGELRIHI@I5BAWL ~ |/ 1o/mfie | j015 W - 7 x| X | x| x| X|X|Z] MUKRIK30L03
-
2| WGEIRIHIOISBAWS 1o/19(10 | 1015 W - Tl x| x| X | x| X |X | ZE P mPKRI6Z0L0TS (Mfmsy
3| WSEIQIH [155B8AW I 02 |wfisfie | )IBsS N - 2 X | X | X | swKR3670Lp!
4] WGE 014 1YY 53/ 03 _| o] lyfie 11445 W - Tl A2 % XXX MBREC20L01
5| WEEMBINIZNGTUEY | 0% | /o)l | 1945 | w 7 Iaelse e X ] Xy Firld|Blawik
5| W GE/B)q /SSTVURN| 65 | s0/14)p| 1800 |\ 2 | xlxlx Ix xlx ZAATAL Y.
"I WGC /B4 1730TvES | 9 | || Trp Al
o | W6c/dly s Tved | 07 | L a0 Trvpl Bled-
9
10 \J LA}
Sampler(s) Please Prlnt & Sign Shipment Method Required Turnaround Time: (Check Box) [ Other Results Due Date:
Bﬁdo\t:\‘ wo\ sk % WM\ [ STD 10 Wk Days [J 5 Wk Days {3 2 Wk Days ¥ 24 Hour
Date Time: Received by: Notes:
D t/Jq//O Ti Regeived by (Labor. ")
ate: ime: egetved by \Laba : Cooler ID Cooler Temp | QC Package: (Check One Box Below)
[ _( z //‘-l //" 2008 L ) [ Level Il Std QC [ TRRP Checklist
ogged by ate: Time: ecked by (kaQorftoly): [ Level Il Std QC/Raw Date 0 ve
, f— a/%@ } d ’6,3/74/ [ Level IV SW846/CLP TRRP Level IV
Presef¢ative Ky: 1-HCI  2-HNO, 3-H,SO, 4-NaOH 5-Na,S,0, 6-Na H30; \ 7-Other 8-4°C  9-5035 [0 Other

Note:

\/
1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group.

2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse.
3. The Chain of Custody is a legal document. All information must be completed accurately.

Copyright 2008 by ALS Laboratory Group.




(1 ALS Laboratory Group Chain of Custody Form %ALS Laboratory Group

10450 Stancliff Rd., Suite 210 3352 128th Ave.
Houston, Texas 77099 ) Holland, Ml 49424-9263
ALS ;2!(11 1 22881 1 55330055685867 | Page —IL | ;:i(:u 661 16633999966017805
| ALS Project Manager: | ALS Work Order #:| /0//) Eléﬁ‘/ﬂ/
Customer Information Project Information Parameter/Method Request for Analys
Purchase Order Project Name E“b,,‘\ogz‘ Live LB, Mp@..mq@\amm ey by EFA 240 — Cﬁetw\m}w logk P’W‘M
Work Order Project Number FHA"O%D 94-%09 Bl  PAHY by EpA €270
Company Name AEC&\N\ E“marm\m\?(\ Bill To Company E_ML,\‘\Q“;;’ Evaren c TO"‘D—Q Be S v, Fc ba., L/— (a V\/\c, \)g Effboze
Send ReportTo | "y, -1, ( lAe\r-"A" Invoice Attn Atcau\i:b quaj,c, Dl Do ,7,70\\,2‘1 Pa, R, \3 = e, Mm., k Cq WMy b‘] Eek bozd
Address 5555 Qlev\\»%)o& “‘\\“‘7 ?kwb Address oo Lou “lﬂ_q\d" E C\] 50"" b") EPA qog‘é C‘-ﬂbé\uxé
Suts Vo F P).‘;g\b.—;v\«i. owd GCLVJUAE:&» Allcq[mrle, L’L, W
City/State/Zip | Guepngd 17_%‘,\\0( o mp 195TT City/State/Zip 1“"@»:.9"0;/\ , TX 77007 ¢l s N‘—Lci‘p Fe—, /Oe.., k- Cey) Mg, lou Ep bozp
Phone élé - Ql{z'- ‘?égo Phone H
Fax Fax |
e-Mall Address | yawe5, Lolbed@ aecom, con, | e-Mail Address J
No, Sample Description Date Time Matrix Pres. i# Bottles | A B Cc D E F G H | J Hold
1 WELE ioH jeozo BRH| o IQ/“-/ID lozo wo 7 Y I X I X ¥ x| X U RBLEA LB
2 [WOGE 1old 200 PEHH o9 A fo  |Il2oo wo 7 Y X | X | X|X|X¥ ol L, SEBPLUE2.
3| Wk joid tzoe BRE2_ (Dug) /6 | 19/dfle ||zeo | WO 7 X| Y| XX [ XX | Jokrztsblps D
i (obeiold 5@ Bret] | /1 | idlhe | 1585 | wo 7 X ¥ XN ¥ Y| hwokRgr sl gD
slwoelod b BRIl | /2 Ao b | w 7 X[ |Y ¥ |Xx Ml pESH LB |
6 |tObC lofH 1T DR\ 13 |iofiy /l_o [Btro Lo 7 Y ¢ |V X X b | mokRfzsgdd>
T Wb o1y 1B hRH 5 /4 ol | w10 W | [X '
8
9
10
s?ém:j) Please P:r:j Sign 7 7 SIE:::\ l::_eqtin::d F;::I;l: :‘::;:;:und TuEr‘les. V(V(;I:jls( Box) - E]Wokf;:; s—%“ Hour . ‘Results Due Date:
B et Tl e SE—
Loggeii by ( ;) '{ ): Dice)//q /Co Tﬁ:(] O‘S‘ g1écked by (Laho! 7"" - I ?:(': l:::l:a”g:td(‘zg‘:k o Belo;) TRRP Checklist
W M’ /l /W/) 7 %")’ﬁ/, ﬁm} | g t:::: :U 2;1/ ;ggi\g Date  [J TRRP Level IV
Presertafidd ey’ “1°HCI  2-HNO, 3 ,14230.. 4-NaOH “5-Na,S,0, 6-NaHSO4L | 7-Other 8-4°C 9-5035 O Other
Note: 1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group. Copyright 2008 by ALS Laboratory Group.

2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse.
3. The Chain of Custody is a legal document, All information must be completed accurately.




17-Oct-2010

Kris Nolan

AECOM Enviroment

5555 Glenwood Parkway SE
Grand Rapids, Ml 49512

Re: Marshall Oil Spill Hydrogeo Study 10/15/10 Work Order: 1010436

Dear Kris,

ALS Group USA, Corp received 17 samples on 15-Oct-2010 08:00 PM for the analyses presented in the
following report.

The analytical data provided relates directly to the samples received by ALS Environmental and for only
the analyses requested.

QC sample results for this data met laboratory specifications. Any exceptions are noted in the Case
Narrative, or noted with qualifiers in the report or QC batch information. Should this laboratory report
need to be reproduced, it should be reproduced in full unless written approval has been obtained from
ALS Environmental. Samples will be disposed in 30 days unless storage arrangements are made.
The total number of pages in this report is 54.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,

ﬂm}p ealin

Electronically approved by: Ann Preston

Ann Preston
Project Manager

Certificate No: 1L100452

www.alsglobal.com

AIGHT SOLUTIONS



ALS Group USA, Corp

Date: 17-Oct-10

Client:
Project:
Work Order:

AECOM Enviroment

Marshall Oil Spill Hydrogeo Study 10/15/10

1010436

Work Order Sample Summary

Lab Samp ID Client Sample ID

1010436-01
1010436-02
1010436-03
1010436-04
1010436-05
1010436-06
1010436-07
1010436-08
1010436-09
1010436-10
1010436-11
1010436-12
1010436-13
1010436-14
1010436-15
1010436-16
1010436-17

WGE10150935BAW1
WGE10151050BAW1
WGE10151050BAW?2
WSE10151200BAW1
WGE10151405BAW1
WGE10151530BAW1
WGE10151600BAWS5S
WGE10151605BAWS
WGC10150950DJJ1
WGC10151120DJJ1
WGC10151310DJJ1
WSC10151712DJJ1
WSC10151555DJJ1
WSC10151448DJJ1
WGE10150935DJJ4
WGC10151830DJJ5
WGC10151835DJJ5

Matrix
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Tag Number

Collection Date

Date Received

Hold

10/15/2010 09:35
10/15/2010 10:50
10/15/2010 10:50
10/15/2010 12:00
10/15/2010 14:05
10/15/2010 15:30
10/15/2010

10/15/2010

10/15/2010 09:50
10/15/2010 11:20
10/15/2010 13:10
10/15/2010 17:12
10/15/2010 15:55
10/15/2010 14:48
10/15/2010 09:35
10/15/2010

10/15/2010

10/13/2010 20:00
10/13/2010 20:00
10/13/2010 20:00
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ALS Group USA, Corp Date: 17-Oct-10

Client: AECOM Enviroment
Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Work Order: 1010436

Case Narrative

Batch 30000 sample WGC10150950DJJ1 MS recovery for Calcium is above control limits,
but the amount of Calcium in the parent sample was greater than 4 times the amount spiked.

Batch 29999 LCS/LCSD Semi-Volatile surrogate, Phenol-d6, was below control limits. The
other surrogates met quality control criteria.

Batch R82565 LCS recovery for Isopropylbenzene was above control limits, but all samples
in this quality control batch were ND for this compound. Sample WGC10151120DJJ1
MS/MSD recoveries for p-Isopropyltoluene were below control limits due to matrix
interference.. The reporting limit for this compound in the unspiked parent sample may be
biased low de to this interference.

Batch R82566 LCSD recovery for Isopropylbenzene was above control limits, but all samples
in this quality control batch were ND for this compound. The MS/MSD data for Volatiles is not
related to this project's samples.

Batch 8584 LCS/LCSD recoveries for Bicarbonate and Carbonate Alkalinity were below

control limits. Sample WGC050950DJJ1 MSMSD recoveries for Bicarbonate and Carbonate
Alkalinity were below control limits due to matrix interference.
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ALS Group USA, Corp

Date: 17-Oct-10

Client: AECOM Enviroment QUALl FIERS
Project: Marshall Oil Spill Hydrogeo Study 10/15/10 !
WorkOrder: 1010436 ACRONYMS’ UNITS
Qualifier Description
* Value exceeds Regulatory Limit
a Not accredited
B Analyte detected in the associated Method Blank above the Reporting Limit
E Value above quantitation range
H Analyzed outside of Holding Time
J Analyte detected below quantitation limit
n Not offered for accreditation
ND Not Detected at the Reporting Limit
O Sample amount is > 4 times amount spiked
P Dual Column results percent difference > 40%
R RPD above laboratory control limit
S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL
Acronym Description
DUP Method Duplicate
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
MBLK Method Blank
MDL Method Detection Limit
MQL Method Quantitation Limit
MS Matrix Spike
MSD Matrix Spike Duplicate
PDS Post Digestion Spike
PQL Practical Quantitation Limit
SD Serial Dilution
Units Reported Description
pa/L Micrograms per Liter
mg/L Milligrams per Liter
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010436

Date: 17-Oct-10

Client Sample ID: WGE10150935BAW1
Collection Date: 10/15/2010 9:35:00 AM

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-01 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/16/2010
Calcium 76 10 10 mg/L 1 10/16/2010
Iron ND 0.20 0.20 mg/L 1 10/16/2010
Magnesium 14 1.0 1.0 mg/L 1 10/16/2010
Nickel ND 0.020 0.020 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium 110 2.0 1.0 mg/L 10 10/16/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/16/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium 75 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium 14 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 110 20 1.0 mg/L 10 10/16/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/15/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/16/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/16/2010
Anthracene ND 5.0 5.0 pa/L 1 10/16/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Chrysene ND 1.0 1.0 pa/L 1 10/16/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/16/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/16/2010
Fluorene ND 5.0 5.0 pg/L 1 10/16/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/16/2010
Pyrene ND 5.0 5.0 pa/L 1 10/16/2010
Surr: 2,4,6-Tribromophenol 47.9 40-125 %REC 1 10/16/2010
Surr: 2-Fluorobiphenyl 47.1 50-110 %REC 1 10/16/2010
Surr: 2-Fluorophenol 29.5 20-110 %REC 1 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment

Date: 17-Oct-10

Client Sample ID: WGE10150935BAW1

Work Order: 1010436 Collection Date: 10/15/2010 9:35:00 AM
Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-01 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 98.6 50-125 %REC 1 10/16/2010
Surr: Nitrobenzene-d5 52.4 40-110 %REC 1 10/16/2010
Surr: Phenol-d6 19.5 20-110 S %REC 1 10/16/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Benzene ND 1.0 1.0 pg/L 1 10/16/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/16/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/16/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/16/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Toluene ND 1.0 1.0 pa/L 1 10/16/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/16/2010
Surr: 1,2-Dichloroethane-d4 97.3 70-120 %REC 1 10/16/2010
Surr: 4-Bromofluorobenzene 106 75-120 %REC 1 10/16/2010
Surr: Dibromofluoromethane 92.9 85-115 %REC 1 10/16/2010
Surr: Toluene-d8 97.0 85-120 %REC 1 10/16/2010
ALKALINITY (AS CACO3) A2320 B Analyst: NZ
Alkalinity, Bicarbonate (as CaCO3) 310 10 10 mg/L 1 10/16/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/16/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 100 10 10 mg/L 10 10/16/2010
Sulfate 24 10 1.0 mg/L 10 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010436

Date: 17-Oct-10

Client Sample ID: WGE10151050BAW1
Collection Date: 10/15/2010 10:50:00 AM

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-02 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/16/2010
Calcium 77 10 10 mg/L 1 10/16/2010
Iron ND 0.20 0.20 mg/L 1 10/16/2010
Magnesium 18 1.0 1.0 mg/L 1 10/16/2010
Nickel ND 0.020 0.020 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium 24 1.0 1.0 mg/L 1 10/16/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/16/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium 75 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium 17 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 24 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/15/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/16/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/16/2010
Anthracene ND 5.0 5.0 pa/L 1 10/16/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Chrysene ND 1.0 1.0 pa/L 1 10/16/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/16/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/16/2010
Fluorene ND 5.0 5.0 pg/L 1 10/16/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/16/2010
Pyrene ND 5.0 5.0 pa/L 1 10/16/2010
Surr: 2,4,6-Tribromophenol 53.0 40-125 %REC 1 10/16/2010
Surr: 2-Fluorobiphenyl 57.4 50-110 %REC 1 10/16/2010
Surr: 2-Fluorophenol 335 20-110 %REC 1 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010436

Collection Date:

Date: 17-Oct-10

Client Sample ID: WGE10151050BAW1
10/15/2010 10:50:00 AM

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-02 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 99.6 50-125 %REC 1 10/16/2010
Surr: Nitrobenzene-d5 63.7 40-110 %REC 1 10/16/2010
Surr: Phenol-d6 22.8 20-110 %REC 1 10/16/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Benzene ND 1.0 1.0 pg/L 1 10/16/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/16/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/16/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/16/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Toluene ND 1.0 1.0 pa/L 1 10/16/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/16/2010
Surr: 1,2-Dichloroethane-d4 98.4 70-120 %REC 1 10/16/2010
Surr: 4-Bromofluorobenzene 107 75-120 %REC 1 10/16/2010
Surr: Dibromofluoromethane 92.1 85-115 %REC 1 10/16/2010
Surr: Toluene-d8 98.8 85-120 %REC 1 10/16/2010
ALKALINITY (AS CACO3) A2320 B Analyst: NZ
Alkalinity, Bicarbonate (as CaCO3) 180 10 10 mg/L 1 10/16/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/16/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 70 10 10 mg/L 5 10/16/2010
Sulfate 22 5.0 1.0 mg/L 5 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010436

Date: 17-Oct-10

Client Sample ID: WGE10151050BAW?2
Collection Date: 10/15/2010 10:50:00 AM

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-03 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/16/2010
Calcium 75 10 10 mg/L 1 10/16/2010
Iron ND 0.20 0.20 mg/L 1 10/16/2010
Magnesium 17 1.0 1.0 mg/L 1 10/16/2010
Nickel ND 0.020 0.020 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium 24 1.0 1.0 mg/L 1 10/16/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/16/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium 75 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium 17 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 23 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/15/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/16/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/16/2010
Anthracene ND 5.0 5.0 pa/L 1 10/16/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Chrysene ND 1.0 1.0 pa/L 1 10/16/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/16/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/16/2010
Fluorene ND 5.0 5.0 pg/L 1 10/16/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/16/2010
Pyrene ND 5.0 5.0 pa/L 1 10/16/2010
Surr: 2,4,6-Tribromophenol 64.5 40-125 %REC 1 10/16/2010
Surr: 2-Fluorobiphenyl 66.3 50-110 %REC 1 10/16/2010
Surr: 2-Fluorophenol 37.6 20-110 %REC 1 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 17-Oct-10

Client: AECOM Enviroment Client Sample ID: WGE10151050BAW?2
Work Order: 1010436 Collection Date: 10/15/2010 10:50:00 AM
Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-03 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 96.7 50-125 %REC 1 10/16/2010
Surr: Nitrobenzene-d5 71.7 40-110 %REC 1 10/16/2010
Surr: Phenol-d6 24.5 20-110 %REC 1 10/16/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Benzene ND 1.0 1.0 pg/L 1 10/16/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/16/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/16/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/16/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Toluene ND 1.0 1.0 pa/L 1 10/16/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/16/2010
Surr: 1,2-Dichloroethane-d4 96.8 70-120 %REC 1 10/16/2010
Surr: 4-Bromofluorobenzene 105 75-120 %REC 1 10/16/2010
Surr: Dibromofluoromethane 92.5 85-115 %REC 1 10/16/2010
Surr: Toluene-d8 99.1 85-120 %REC 1 10/16/2010
ALKALINITY (AS CACO3) A2320 B Analyst: NZ
Alkalinity, Bicarbonate (as CaCO3) 190 10 10 mg/L 1 10/16/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/16/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 69 10 10 mg/L 5 10/16/2010
Sulfate 20 5.0 1.0 mg/L 5 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 17-Oct-10

Client: AECOM Enviroment Client Sample ID: WSE10151200BAW1
Work Order: 1010436 Collection Date: 10/15/2010 12:00:00 PM
Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-04 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Calcium 83 10 10 mg/L 1 10/16/2010
Iron 0.22 0.20 0.20 mg/L 1 10/16/2010
Magnesium 24 1.0 1.0 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium 23 1.0 1.0 mg/L 1 10/16/2010
ALKALINITY (AS CACO3) A2320 B Analyst: NZ
Alkalinity, Bicarbonate (as CaCO3) 240 10 10 mg/L 1 10/16/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/16/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 44 10 10 mg/L 5 10/16/2010
Sulfate 35 5.0 1.0 mg/L 5 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010436

Date: 17-Oct-10

Client Sample ID: WGE10151405BAW1
Collection Date: 10/15/2010 2:05:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-05 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium 0.19 0.10 0.10 mg/L 1 10/16/2010
Calcium 120 10 10 mg/L 1 10/16/2010
Iron 5.0 0.20 0.20 mg/L 1 10/16/2010
Magnesium 20 1.0 1.0 mg/L 1 10/16/2010
Nickel ND 0.020 0.020 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium 23 1.0 1.0 mg/L 1 10/16/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/16/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium 0.18 0.10 0.10 mg/L 1 10/15/2010
Calcium 120 10 10 mg/L 1 10/15/2010
Iron 3.8 0.20 0.20 mg/L 1 10/15/2010
Magnesium 20 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 23 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/15/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/16/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/16/2010
Anthracene ND 5.0 5.0 pa/L 1 10/16/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Chrysene ND 1.0 1.0 pa/L 1 10/16/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/16/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/16/2010
Fluorene ND 5.0 5.0 pg/L 1 10/16/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/16/2010
Pyrene ND 5.0 5.0 pa/L 1 10/16/2010
Surr: 2,4,6-Tribromophenol 54.1 40-125 %REC 1 10/16/2010
Surr: 2-Fluorobiphenyl 54.6 50-110 %REC 1 10/16/2010
Surr: 2-Fluorophenol 35.4 20-110 %REC 1 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010436

Collection Date:

Date: 17-Oct-10

Client Sample ID: WGE10151405BAW1
10/15/2010 2:05:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-05 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 68.8 50-125 %REC 1 10/16/2010
Surr: Nitrobenzene-d5 57.4 40-110 %REC 1 10/16/2010
Surr: Phenol-d6 22.7 20-110 %REC 1 10/16/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Benzene ND 1.0 1.0 pg/L 1 10/16/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/16/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/16/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/16/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Toluene ND 1.0 1.0 pa/L 1 10/16/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/16/2010
Surr: 1,2-Dichloroethane-d4 96.7 70-120 %REC 1 10/16/2010
Surr: 4-Bromofluorobenzene 104 75-120 %REC 1 10/16/2010
Surr: Dibromofluoromethane 92.9 85-115 %REC 1 10/16/2010
Surr: Toluene-d8 98.5 85-120 %REC 1 10/16/2010
ALKALINITY (AS CACO3) A2320 B Analyst: NZ
Alkalinity, Bicarbonate (as CaCO3) 350 10 10 mg/L 1 10/16/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/16/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 26 10 10 mg/L 2 10/16/2010
Sulfate 20 2.0 1.0 mg/L 2 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010436

Date: 17-Oct-10

Client Sample ID: WGE10151530BAW1
Collection Date: 10/15/2010 3:30:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-06 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium 0.17 0.10 0.10 mg/L 1 10/16/2010
Calcium 91 10 10 mg/L 1 10/16/2010
Iron 0.96 0.20 0.20 mg/L 1 10/16/2010
Magnesium 23 1.0 1.0 mg/L 1 10/16/2010
Nickel ND 0.020 0.020 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium 12 1.0 1.0 mg/L 1 10/16/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/16/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium 0.16 0.10 0.10 mg/L 1 10/15/2010
Calcium 90 10 10 mg/L 1 10/15/2010
Iron 0.75 0.20 0.20 mg/L 1 10/15/2010
Magnesium 23 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 12 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/15/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/16/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/16/2010
Anthracene ND 5.0 5.0 pa/L 1 10/16/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Chrysene ND 1.0 1.0 pa/L 1 10/16/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/16/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/16/2010
Fluorene ND 5.0 5.0 pg/L 1 10/16/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/16/2010
Pyrene ND 5.0 5.0 pa/L 1 10/16/2010
Surr: 2,4,6-Tribromophenol 62.4 40-125 %REC 1 10/16/2010
Surr: 2-Fluorobiphenyl 64.9 50-110 %REC 1 10/16/2010
Surr: 2-Fluorophenol 36.1 20-110 %REC 1 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010436

Collection Date:

Date: 17-Oct-10

Client Sample ID: WGE10151530BAW1
10/15/2010 3:30:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-06 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 97.5 50-125 %REC 1 10/16/2010
Surr: Nitrobenzene-d5 66.6 40-110 %REC 1 10/16/2010
Surr: Phenol-d6 23.6 20-110 %REC 1 10/16/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Benzene ND 1.0 1.0 pg/L 1 10/16/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/16/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/16/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/16/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Toluene ND 1.0 1.0 pa/L 1 10/16/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/16/2010
Surr: 1,2-Dichloroethane-d4 96.7 70-120 %REC 1 10/16/2010
Surr: 4-Bromofluorobenzene 103 75-120 %REC 1 10/16/2010
Surr: Dibromofluoromethane 94.0 85-115 %REC 1 10/16/2010
Surr: Toluene-d8 97.4 85-120 %REC 1 10/16/2010
ALKALINITY (AS CACO3) A2320 B Analyst: NZ
Alkalinity, Bicarbonate (as CaCO3) 300 10 10 mg/L 1 10/16/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/16/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 22 10 10 mg/L 2 10/16/2010
Sulfate 20 2.0 1.0 mg/L 2 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 17-Oct-10

Client: AECOM Enviroment Client Sample ID: WGE10151600BAWS
Work Order: 1010436 Collection Date: 10/15/2010
Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-07 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pa/L 1 10/16/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Benzene ND 1.0 1.0 pg/L 1 10/16/2010
Cyclohexane ND 5.0 5.0 pg/L 1 10/16/2010
Ethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Isopropylbenzene ND 5.0 5.0 pa/L 1 10/16/2010
n-Propylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/16/2010
p-lsopropyltoluene ND 5.0 5.0 pg/L 1 10/16/2010
sec-Butylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Toluene ND 1.0 1.0 pg/L 1 10/16/2010
Xylenes, Total ND 3.0 3.0 pa/L 1 10/16/2010
Surr: 1,2-Dichloroethane-d4 98.9 70-120 %REC 1 10/16/2010
Surr: 4-Bromofluorobenzene 108 75-120 %REC 1 10/16/2010
Surr: Dibromofluoromethane 92.7 85-115 %REC 1 10/16/2010
Surr: Toluene-d8 98.2 85-120 %REC 1 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 17-Oct-10

Client: AECOM Enviroment Client Sample ID: WGE10151605BAWS
Work Order: 1010436 Collection Date: 10/15/2010
Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-08 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pa/L 1 10/16/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Benzene ND 1.0 1.0 pg/L 1 10/16/2010
Cyclohexane ND 5.0 5.0 pg/L 1 10/16/2010
Ethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Isopropylbenzene ND 5.0 5.0 pa/L 1 10/16/2010
n-Propylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/16/2010
p-lsopropyltoluene ND 5.0 5.0 pg/L 1 10/16/2010
sec-Butylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Toluene ND 1.0 1.0 pg/L 1 10/16/2010
Xylenes, Total ND 3.0 3.0 pa/L 1 10/16/2010
Surr: 1,2-Dichloroethane-d4 98.3 70-120 %REC 1 10/16/2010
Surr: 4-Bromofluorobenzene 106 75-120 %REC 1 10/16/2010
Surr: Dibromofluoromethane 93.6 85-115 %REC 1 10/16/2010
Surr: Toluene-d8 96.1 85-120 %REC 1 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010436

Date: 17-Oct-10

Client Sample ID: WGC10150950DJJ1
Collection Date: 10/15/2010 9:50:00 AM

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-09 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/16/2010
Calcium 95 10 10 mg/L 1 10/16/2010
Iron ND 0.20 0.20 mg/L 1 10/16/2010
Magnesium 28 1.0 1.0 mg/L 1 10/16/2010
Nickel ND 0.020 0.020 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium 11 1.0 1.0 mg/L 1 10/16/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/16/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/15/2010
Calcium 91 10 10 mg/L 1 10/15/2010
Iron ND 0.20 0.20 mg/L 1 10/15/2010
Magnesium 27 1.0 1.0 mg/L 1 10/15/2010
Nickel ND 0.020 0.020 mg/L 1 10/15/2010
Potassium ND 10 10 mg/L 1 10/15/2010
Sodium 11 1.0 1.0 mg/L 1 10/15/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/15/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/15/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/16/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/16/2010
Anthracene ND 5.0 5.0 pa/L 1 10/16/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Chrysene ND 1.0 1.0 pa/L 1 10/16/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/16/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/16/2010
Fluorene ND 5.0 5.0 pg/L 1 10/16/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/16/2010
Pyrene ND 5.0 5.0 pa/L 1 10/16/2010
Surr: 2,4,6-Tribromophenol 47.7 40-125 %REC 1 10/16/2010
Surr: 2-Fluorobiphenyl 43.3 50-110 %REC 1 10/16/2010
Surr: 2-Fluorophenol 30.1 20-110 %REC 1 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment

Date: 17-Oct-10

Client Sample ID: WGC10150950DJJ1

Work Order: 1010436 Collection Date: 10/15/2010 9:50:00 AM
Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-09 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 97.3 50-125 %REC 1 10/16/2010
Surr: Nitrobenzene-d5 51.7 40-110 %REC 1 10/16/2010
Surr: Phenol-d6 18.7 20-110 S %REC 1 10/16/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: AK
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Benzene ND 1.0 1.0 pg/L 1 10/16/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/16/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/16/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/16/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Toluene ND 1.0 1.0 pa/L 1 10/16/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/16/2010
Surr: 1,2-Dichloroethane-d4 98.9 70-120 %REC 1 10/16/2010
Surr: 4-Bromofluorobenzene 102 75-120 %REC 1 10/16/2010
Surr: Dibromofluoromethane 95.4 85-115 %REC 1 10/16/2010
Surr: Toluene-d8 97.5 85-120 %REC 1 10/16/2010
ALKALINITY (AS CACO3) A2320 B Analyst: NZ
Alkalinity, Bicarbonate (as CaCO3) 300 10 10 mg/L 1 10/16/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/16/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 18 10 10 mg/L 4 10/16/2010
Sulfate 35 4.0 1.0 mg/L 4 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010436

Date: 17-Oct-10

Client Sample ID: WGC10151120DJJ1
Collection Date: 10/15/2010 11:20:00 AM

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-10 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/16/2010
Calcium 80 10 10 mg/L 1 10/16/2010
Iron ND 0.20 0.20 mg/L 1 10/16/2010
Magnesium 23 1.0 1.0 mg/L 1 10/16/2010
Nickel ND 0.020 0.020 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium 11 1.0 1.0 mg/L 1 10/16/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/16/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/16/2010
Calcium 77 10 10 mg/L 1 10/16/2010
Iron ND 0.20 0.20 mg/L 1 10/16/2010
Magnesium 22 1.0 1.0 mg/L 1 10/16/2010
Nickel ND 0.020 0.020 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium 10 1.0 1.0 mg/L 1 10/16/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/16/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/15/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/16/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/16/2010
Anthracene ND 5.0 5.0 pa/L 1 10/16/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Chrysene ND 1.0 1.0 pa/L 1 10/16/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/16/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/16/2010
Fluorene ND 5.0 5.0 pg/L 1 10/16/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/16/2010
Pyrene ND 5.0 5.0 pa/L 1 10/16/2010
Surr: 2,4,6-Tribromophenol 57.8 40-125 %REC 1 10/16/2010
Surr: 2-Fluorobiphenyl 61.8 50-110 %REC 1 10/16/2010
Surr: 2-Fluorophenol 32.2 20-110 %REC 1 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010436

Collection Date:

Date: 17-Oct-10

Client Sample ID: WGC10151120DJJ1
10/15/2010 11:20:00 AM

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-10 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 89.5 50-125 %REC 1 10/16/2010
Surr: Nitrobenzene-d5 61.9 40-110 %REC 1 10/16/2010
Surr: Phenol-d6 19.7 20-110 S %REC 1 10/16/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Benzene ND 1.0 1.0 pg/L 1 10/16/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/16/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/16/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/16/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Toluene ND 1.0 1.0 pa/L 1 10/16/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/16/2010
Surr: 1,2-Dichloroethane-d4 106 70-120 %REC 1 10/16/2010
Surr: 4-Bromofluorobenzene 89.5 75-120 %REC 1 10/16/2010
Surr: Dibromofluoromethane 98.4 85-115 %REC 1 10/16/2010
Surr: Toluene-d8 101 85-120 %REC 1 10/16/2010
ALKALINITY (AS CACO3) A2320 B Analyst: NZ
Alkalinity, Bicarbonate (as CaCO3) 260 10 10 mg/L 1 10/16/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/16/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 11 10 10 mg/L 10 10/16/2010
Sulfate 25 10 1.0 mg/L 10 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010436

Date: 17-Oct-10

Client Sample ID: WGC10151310DJJ1
Collection Date: 10/15/2010 1:10:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-11 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/16/2010
Calcium 93 10 10 mg/L 1 10/16/2010
Iron 0.30 0.20 0.20 mg/L 1 10/16/2010
Magnesium 26 1.0 1.0 mg/L 1 10/16/2010
Nickel ND 0.020 0.020 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium 12 1.0 1.0 mg/L 1 10/16/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/16/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/16/2010
Calcium 91 10 10 mg/L 1 10/16/2010
Iron ND 0.20 0.20 mg/L 1 10/16/2010
Magnesium 26 1.0 1.0 mg/L 1 10/16/2010
Nickel ND 0.020 0.020 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium 11 1.0 1.0 mg/L 1 10/16/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/16/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/15/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/16/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/16/2010
Anthracene ND 5.0 5.0 pa/L 1 10/16/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Chrysene ND 1.0 1.0 pa/L 1 10/16/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/16/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/16/2010
Fluorene ND 5.0 5.0 pg/L 1 10/16/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/16/2010
Pyrene ND 5.0 5.0 pa/L 1 10/16/2010
Surr: 2,4,6-Tribromophenol 52.5 40-125 %REC 1 10/16/2010
Surr: 2-Fluorobiphenyl 51.9 50-110 %REC 1 10/16/2010
Surr: 2-Fluorophenol 32.0 20-110 %REC 1 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010436

Collection Date:

Date: 17-Oct-10

Client Sample ID: WGC10151310DJJ1
10/15/2010 1:10:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-11 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 96.8 50-125 %REC 1 10/16/2010
Surr: Nitrobenzene-d5 55.0 40-110 %REC 1 10/16/2010
Surr: Phenol-d6 20.7 20-110 %REC 1 10/16/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Benzene ND 1.0 1.0 pg/L 1 10/16/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/16/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/16/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/16/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Toluene ND 1.0 1.0 pa/L 1 10/16/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/16/2010
Surr: 1,2-Dichloroethane-d4 104 70-120 %REC 1 10/16/2010
Surr: 4-Bromofluorobenzene 90.1 75-120 %REC 1 10/16/2010
Surr: Dibromofluoromethane 96.1 85-115 %REC 1 10/16/2010
Surr: Toluene-d8 101 85-120 %REC 1 10/16/2010
ALKALINITY (AS CACO3) A2320 B Analyst: NZ
Alkalinity, Bicarbonate (as CaCO3) 290 10 10 mg/L 1 10/16/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/16/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 33 10 10 mg/L 10 10/16/2010
Sulfate 33 10 1.0 mg/L 10 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 17-Oct-10

Client: AECOM Enviroment Client Sample ID: WSC10151712DJJ1
Work Order: 1010436 Collection Date: 10/15/2010 5:12:00 PM
Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-12 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Calcium 85 10 10 mg/L 1 10/16/2010
Iron 0.84 0.20 0.20 mg/L 1 10/16/2010
Magnesium 24 1.0 1.0 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium 17 1.0 1.0 mg/L 1 10/16/2010
ALKALINITY (AS CACO3) A2320 B Analyst: NZ
Alkalinity, Bicarbonate (as CaCO3) 260 10 10 mg/L 1 10/16/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/16/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 37 10 10 mg/L 10 10/16/2010
Sulfate 35 10 1.0 mg/L 10 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 17-Oct-10

Client: AECOM Enviroment Client Sample ID: WSC10151555DJJ1
Work Order: 1010436 Collection Date: 10/15/2010 3:55:00 PM
Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-13 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Calcium 81 10 10 mg/L 1 10/16/2010
Iron 0.23 0.20 0.20 mg/L 1 10/16/2010
Magnesium 24 1.0 1.0 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium 16 1.0 1.0 mg/L 1 10/16/2010
ALKALINITY (AS CACO3) A2320 B Analyst: NZ
Alkalinity, Bicarbonate (as CaCO3) 290 10 10 mg/L 1 10/16/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/16/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 37 10 10 mg/L 10 10/16/2010
Sulfate 37 10 1.0 mg/L 10 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 17-Oct-10

Client: AECOM Enviroment Client Sample ID: WSC10151448DJJ1
Work Order: 1010436 Collection Date: 10/15/2010 2:48:00 PM
Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-14 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/15/2010 Analyst: RH
Calcium 88 10 10 mg/L 1 10/16/2010
Iron 0.28 0.20 0.20 mg/L 1 10/16/2010
Magnesium 26 1.0 1.0 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium 17 1.0 1.0 mg/L 1 10/16/2010
ALKALINITY (AS CACO3) A2320 B Analyst: NZ
Alkalinity, Bicarbonate (as CaCO3) 260 10 10 mg/L 1 10/16/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/16/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 36 10 10 mg/L 10 10/16/2010
Sulfate 37 10 1.0 mg/L 10 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010436

Date: 17-Oct-10

Client Sample ID: WGE10150935DJJ4
Collection Date: 10/15/2010 9:35:00 AM

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-15 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SW6020A Prep Date: 10/15/2010 Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/16/2010
Calcium ND 10 10 mg/L 1 10/16/2010
Iron ND 0.20 0.20 mg/L 1 10/16/2010
Magnesium ND 1.0 1.0 mg/L 1 10/16/2010
Nickel ND 0.020 0.020 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium ND 1.0 1.0 mg/L 1 10/16/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/16/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: RH
Barium ND 0.10 0.10 mg/L 1 10/16/2010
Calcium ND 10 10 mg/L 1 10/16/2010
Iron ND 0.20 0.20 mg/L 1 10/16/2010
Magnesium ND 1.0 1.0 mg/L 1 10/16/2010
Nickel ND 0.020 0.020 mg/L 1 10/16/2010
Potassium ND 10 10 mg/L 1 10/16/2010
Sodium ND 1.0 1.0 mg/L 1 10/16/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/16/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SwW8270 Prep Date: 10/15/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Acenaphthene ND 5.0 5.0 pa/L 1 10/16/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/16/2010
Anthracene ND 5.0 5.0 pa/L 1 10/16/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/16/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/16/2010
Chrysene ND 1.0 1.0 pa/L 1 10/16/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/16/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/16/2010
Fluorene ND 5.0 5.0 pg/L 1 10/16/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/16/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/16/2010
Pyrene ND 5.0 5.0 pa/L 1 10/16/2010
Surr: 2,4,6-Tribromophenol 80.1 40-125 %REC 1 10/16/2010
Surr: 2-Fluorobiphenyl 77.1 50-110 %REC 1 10/16/2010
Surr: 2-Fluorophenol 46.0 20-110 %REC 1 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment

Date: 17-Oct-10

Client Sample ID: WGE10150935DJJ4

Work Order: 1010436 Collection Date: 10/15/2010 9:35:00 AM
Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-15 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 95.7 50-125 %REC 1 10/16/2010
Surr: Nitrobenzene-d5 76.3 40-110 %REC 1 10/16/2010
Surr: Phenol-d6 28.4 20-110 %REC 1 10/16/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Benzene ND 1.0 1.0 pg/L 1 10/16/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/16/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/16/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/16/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/16/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Toluene ND 1.0 1.0 pa/L 1 10/16/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/16/2010
Surr: 1,2-Dichloroethane-d4 106 70-120 %REC 1 10/16/2010
Surr: 4-Bromofluorobenzene 90.5 75-120 %REC 1 10/16/2010
Surr: Dibromofluoromethane 98.7 85-115 %REC 1 10/16/2010
Surr: Toluene-d8 100 85-120 %REC 1 10/16/2010
ALKALINITY (AS CACO3) A2320 B Analyst: NZ
Alkalinity, Bicarbonate (as CaCO3) 10 10 10 mg/L 1 10/16/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/16/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride ND 10 10 mg/L 1 10/16/2010
Sulfate ND 1.0 1.0 mg/L 1 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.

AR Page 24 of 26



ALS Group USA, Corp Date: 17-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10151830DJJ5
Work Order: 1010436 Collection Date: 10/15/2010
Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-16 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pa/L 1 10/16/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Benzene ND 1.0 1.0 pg/L 1 10/16/2010
Cyclohexane ND 5.0 5.0 pg/L 1 10/16/2010
Ethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Isopropylbenzene ND 5.0 5.0 pa/L 1 10/16/2010
n-Propylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/16/2010
p-lsopropyltoluene ND 5.0 5.0 pg/L 1 10/16/2010
sec-Butylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Toluene ND 1.0 1.0 pg/L 1 10/16/2010
Xylenes, Total ND 3.0 3.0 pa/L 1 10/16/2010
Surr: 1,2-Dichloroethane-d4 98.7 70-120 %REC 1 10/16/2010
Surr: 4-Bromofluorobenzene 106 75-120 %REC 1 10/16/2010
Surr: Dibromofluoromethane 92.8 85-115 %REC 1 10/16/2010
Surr: Toluene-d8 95.9 85-120 %REC 1 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 17-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10151835DJJ5
Work Order: 1010436 Collection Date: 10/15/2010
Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Lab ID: 1010436-17 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: CW
1,2,3-Trimethylbenzene ND 5.0 5.0 pa/L 1 10/16/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Benzene ND 1.0 1.0 pg/L 1 10/16/2010
Cyclohexane ND 5.0 5.0 pg/L 1 10/16/2010
Ethylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Isopropylbenzene ND 5.0 5.0 pa/L 1 10/16/2010
n-Propylbenzene ND 1.0 1.0 pa/L 1 10/16/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/16/2010
p-lsopropyltoluene ND 5.0 5.0 pg/L 1 10/16/2010
sec-Butylbenzene ND 1.0 1.0 pg/L 1 10/16/2010
Toluene ND 1.0 1.0 pg/L 1 10/16/2010
Xylenes, Total ND 3.0 3.0 pa/L 1 10/16/2010
Surr: 1,2-Dichloroethane-d4 97.6 70-120 %REC 1 10/16/2010
Surr: 4-Bromofluorobenzene 107 75-120 %REC 1 10/16/2010
Surr: Dibromofluoromethane 94.4 85-115 %REC 1 10/16/2010
Surr: Toluene-d8 96.0 85-120 %REC 1 10/16/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010436
Project: Marshall Oil Spill Hydrogeo Study 10/15/10

Date: 17-Oct-10

QC BATCH REPORT

Batch ID: 30000

Instrument ID ICPMS2

Method: SW6020A

MBLK Sample ID: MBLK-30000-30000 Units: mg/L Analysis Date: 10/16/2010 02:22 AM
Client ID: Run ID: ICPMS2_101016A SegNo: 1452375 Prep Date: 10/15/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %wREC ~ Limit Value wRPD  Limit Qual
Barium ND 0.0050
Calcium ND 0.50
Iron ND 0.080
Magnesium ND 0.20
Nickel ND 0.0050
Potassium ND 0.20
Sodium ND 0.20
Vanadium ND 0.0050
LCS Sample ID: LCS-30000-30000 Units: mg/L Analysis Date: 10/16/2010 02:36 AM
Client ID: Run ID: ICPMS2_101016A SegNo: 1452378 Prep Date: 10/15/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC  Limit Value wRPD  Limit Qual
Barium 0.1061 0.0050 0.1 0 106  80-120 0
Calcium 11.21 0.50 10 0 112 80-120 0
Iron 11.11 0.080 10 0 111  80-120 0
Magnesium 11.17 0.20 10 0 112 80-120 0
Nickel 0.1032 0.0050 0.1 0 103  80-120 0
Potassium 11.13 0.20 10 0 111 80-120 0
Sodium 11.1 0.20 10 0 111  80-120 0
Vanadium 0.1089 0.0050 0.1 0 109 80-120 0
LCSD Sample ID: LCSD-30000-30000 Units: mg/L Analysis Date: 10/16/2010 02:41 AM
Client ID: Run ID: ICPMS2_101016A SegNo: 1452379 Prep Date: 10/15/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC  Limit Value wRPD  Limit Qual
Barium 0.1037 0.0050 0.1 0 104  80-120 0.1061 2.29 20
Calcium 11.06 0.50 10 0 111 80-120 11.21 1.35 20
Iron 11 0.080 10 0 110 80-120 11.11 0.995 20
Magnesium 10.95 0.20 10 0 110 80-120 11.17 1.99 20
Nickel 0.1011 0.0050 0.1 0 101 80-120 0.1032 2.06 20
Potassium 10.93 0.20 10 0 109 80-120 11.13 1.81 20
Sodium 10.87 0.20 10 0 109 80-120 11.1 2.09 20
Vanadium 0.1065 0.0050 0.1 0 106  80-120 0.1089 2.23 20
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment
Work Order: 1010436
Project: Marshall Oil Spill Hydrogeo Study 10/15/10

QC BATCH REPORT

Batch ID: 30000 Instrument ID ICPMS2

Method: SWG6020A

MS Sample ID: 1010436-09CMS Units: mg/L Analysis Date: 10/16/2010 03:39 AM
Client ID: WGC10150950DJJ1 Run ID: ICPMS2_101016A SeqNo: 1452390 Prep Date: 10/15/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1374 0.0050 0.1 0.03465 103  80-120 0
Calcium 107.6 0.50 10 94.89 127  80-120 0 SO
Iron 10.68 0.080 10 0.05955 106  80-120 0
Magnesium 39.44 0.20 10 28.25 112 80-120 0
Nickel 0.09775 0.0050 0.1 0.0022 95.6 80-120 0
Potassium 12.28 0.20 10 1.444 108 80-120 0
Sodium 22.04 0.20 10 10.91 111 80-120 0
Vanadium 0.1062 0.0050 0.1 0.000341 106  80-120 0
MSD Sample ID: 1010436-09CMSD Units: mg/L Analysis Date: 10/16/2010 03:44 AM

Client ID: WGC10150950DJJ1

Analyte Result
Barium 0.1373
Calcium 103.3
Iron 10.76
Magnesium 38.14
Nickel 0.09844
Potassium 12.35
Sodium 21.45
Vanadium 0.1071

Run ID: ICPMS2_101016A

PQL SPK Val
0.0050 0.1
0.50 10
0.080 10
0.20 10
0.0050 0.1
0.20 10
0.20 10
0.0050 0.1

SeqgNo: 1452391

SPK Ref
Value %REC
0.03465 103
94.89 84.1
0.05955 107
28.25 98.9
0.0022 96.2
1.444 109
10.91 105
0.000341 107

Control RPD Ref
Limit Value

80-120 0.1374
80-120 107.6
80-120 10.68
80-120 39.44
80-120 0.09775
80-120 12.28
80-120 22.04
80-120 0.1062

Prep Date: 10/15/2010

%RPD

0.0728
4.08
0.746
3.35
0.703
0.568
2.71
0.844

DF: 1

RPD
Limit Qual
20

20 (0]
20

20

20

20

20

20

The following samples were analyzed in this batch:

Note:

1010436-01C
1010436-04A
1010436-09C
1010436-12A
1010436-15C

See Qualifiers Page for a list of Qualifiers and their explanation.

1010436-02C
1010436-05C
1010436-10C
1010436-13A

1010436-03C
1010436-06C
1010436-11C
1010436-14A
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010436
Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Batch ID: R82544 Instrument ID ICPMS2 Method: SW6020A (Dissolve)
MBLK Sample ID: MBLK-R82544-R82544 Units: mg/L Analysis Date: 10/15/2010 01:18 PM
Client ID: Run ID: ICPMS2_101015A SeqNo: 1451992 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Barium ND 0.0050
Calcium ND 0.50
Iron ND 0.080
Magnesium ND 0.20
Nickel ND 0.0050
Potassium ND 0.20
Sodium ND 0.20
Vanadium ND 0.0050
LCS Sample ID: LCS-R82544-R82544 Units: mg/L Analysis Date: 10/15/2010 01:13 PM
Client ID: Run ID: ICPMS2_101015A SegNo: 1451991 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1062 0.0050 0.1 0 106  80-120 0
Calcium 10.46 0.50 10 0 105 80-120 0
Iron 10.75 0.080 10 0 108 80-120 0
Magnesium 10.72 0.20 10 0 107  80-120 0
Nickel 0.101 0.0050 0.1 0 101  80-120 0
Potassium 10.68 0.20 10 0 107  80-120 0
Sodium 10.58 0.20 10 0 106  80-120 0
Vanadium 0.1062 0.0050 0.1 0 106  80-120 0
LCSD Sample ID: LCSD-R82544-R82544 Units: mg/L Analysis Date: 10/15/2010 02:17 PM
Client ID: Run ID: ICPMS2_101015A SegNo: 1451993 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1038 0.0050 0.1 0 104  80-120 0
Calcium 10.29 0.50 10 0 103  80-120 0
Iron 10.44 0.080 10 0 104  80-120 0
Magnesium 10.32 0.20 10 0 103  80-120 0
Nickel 0.09575 0.0050 0.1 0 95.8 80-120 0
Potassium 10.37 0.20 10 0 104  80-120 0
Sodium 10.2 0.20 10 0 102  80-120 0
Vanadium 0.1025 0.0050 0.1 0 102  80-120 0
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010436

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Batch ID: R82544 Instrument ID ICPMS2 Method: SW6020A (Dissolve)
MS Sample ID: 1010389-01DMS Units: mg/L Analysis Date: 10/15/2010 01:28 PM
Client ID: Run ID: ICPMS2_101015A SeqgNo: 1451615 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1173 0.0050 0.1 0.02219 95.1 80-120 0
Calcium 77.81 0.50 10 69.33 84.8 80-120 0 (0]
Iron 9.787 0.080 10 0.02091 97.7 80-120 0
Magnesium 23.7 0.20 10 14.5 92  80-120 0
Nickel 0.08795 0.0050 0.1 0.002004 85.9 80-120 0
Potassium 10.75 0.20 10 1.007 97.4  80-120 0
Sodium 11.28 0.20 10 1.741 95.4  80-120 0
Vanadium 0.09632 0.0050 0.1  0.0003998 95.9 80-120 0
MS Sample ID: 1010436-09DMS Units: mg/L Analysis Date: 10/16/2010 01:52 AM
Client ID: WGC10150950DJJ1 Run ID: ICPMS2_101016A SeqNo: 1452369 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1291 0.0050 0.1 0.03311 96 80-120 0
Calcium 98.86 0.50 10 90.69 81.7 80-120 0 (0]
Iron 9.875 0.080 10 0.04648 98.3 80-120 0
Magnesium 36.52 0.20 10 27.13 93.9 80-120 0
Nickel 0.09005 0.0050 0.1 0.002419 87.6 80-120 0
Potassium 11.7 0.20 10 1.909 97.9 80-120 0
Sodium 20.34 0.20 10 10.51 98.3 80-120 0
Vanadium 0.09973 0.0050 0.1  0.0007271 99  80-120 0
MSD Sample ID: 1010389-01DMSD Units: mg/L Analysis Date: 10/15/2010 01:33 PM
Client ID: Run ID: ICPMS2_101015A SegNo: 1451616 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1167 0.0050 0.1 0.02219 945 80-120 0.1173 0.513 20
Calcium 77.99 0.50 10 69.33 86.6 80-120 77.81 0.231 20 (0]
Iron 9.775 0.080 10 0.02091 97.5 80-120 9.787 0.123 20
Magnesium 23.55 0.20 10 14.5 90.5 80-120 23.7 0.635 20
Nickel 0.08816 0.0050 0.1 0.002004 86.2 80-120 0.08795 0.238 20
Potassium 10.68 0.20 10 1.007 96.7 80-120 10.75 0.653 20
Sodium 11.28 0.20 10 1.741 95.4  80-120 11.28 0 20
Vanadium 0.09592 0.0050 0.1  0.0003998 955 80-120 0.09632 0.416 20
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010436

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Batch ID: R82544 Instrument ID ICPMS2 Method: SW6020A (Dissolve)
MSD Sample ID: 1010436-09DMSD Units: mg/L Analysis Date: 10/16/2010 01:57 AM
Client ID: WGC10150950DJJ1 Run ID: ICPMS2_101016A SeqgNo: 1452370 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD

Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1299 0.0050 0.1 0.03311 96.8  80-120 0.1291 0.618 20
Calcium 100.2 0.50 10 90.69 95.1 80-120 98.86 1.35 20 O
Iron 10.06 0.080 10 0.04648 100 80-120 9.875 1.86 20
Magnesium 36.63 0.20 10 27.13 95  80-120 36.52 0.301 20
Nickel 0.09134 0.0050 0.1 0.002419 88.9 80-120 0.09005 1.42 20
Potassium 11.93 0.20 10 1.909 100 80-120 11.7 1.95 20
Sodium 20.53 0.20 10 10.51 100 80-120 20.34 0.93 20
Vanadium 0.1015 0.0050 0.1  0.0007271 101  80-120 0.09973 1.76 20
The following samples were analyzed in this batch: 1010436-01D 1010436-02D 1010436-03D

1010436-05D 1010436-06D 1010436-09D

1010436-10D 1010436-11D 1010436-15D
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010436

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Batch ID: 29999 Instrument ID SVMS5 Method: SW8270
MBLK Sample ID: SBLKW1-29999-29999 Units: pg/L Analysis Date: 10/16/2010 01:39 PM
Client ID: Run ID: SVMS5_101016A SeqNo: 1452587 Prep Date: 10/15/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
2-Methylnaphthalene ND 5.0
Acenaphthene ND 5.0
Acenaphthylene ND 5.0
Anthracene ND 5.0
Benzo(a)anthracene ND 5.0
Benzo(a)pyrene ND 5.0
Benzo(b)fluoranthene ND 5.0
Benzo(g,h,i)perylene ND 5.0
Benzo(k)fluoranthene ND 5.0
Chrysene ND 5.0
Dibenzo(a,h)anthracene ND 5.0
Fluoranthene ND 5.0
Fluorene ND 5.0
Indeno(1,2,3-cd)pyrene ND 5.0
Naphthalene ND 5.0
Phenanthrene ND 5.0
Pyrene ND 5.0
Surr: 2,4,6-Tribromophenol 46.4 0 50 0 92.8 40-125 0
Surr: 2-Fluorobiphenyl 37.82 0 50 0 75.6  50-110 0
Surr: 2-Fluorophenol 29.18 0 50 0 58.4  20-110 0
Surr: 4-Terphenyl-d14 49.37 0 50 0 98.7 50-125 0
Surr: Nitrobenzene-d5 40.42 0 50 0 80.8 40-110 0
Surr: Phenol-d6 16.21 0 50 0 324 20-110 0
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment
Work Order: 1010436

Project: Marshall Oil Spill Hydrogeo Study 10/15/10

QC BATCH REPORT

Batch ID: 29999 Instrument ID SVMS5

Method: SwW8270

LCS Sample ID: SLCSW1-29999-29999
Client ID: Run ID: SVMS5_101016A
Analyte Result PQL SPKVal
2-Methylnaphthalene 34.12 5.0 40
Acenaphthene 33.09 5.0 40
Acenaphthylene 35.97 5.0 40
Anthracene 39.05 5.0 40
Benzo(a)anthracene 38.49 5.0 40
Benzo(a)pyrene 39.7 5.0 40
Benzo(b)fluoranthene 36.93 5.0 40
Benzo(g,h,i)perylene 41.22 5.0 40
Benzo(k)fluoranthene 36.73 5.0 40
Chrysene 36.81 5.0 40
Dibenzo(a,h)anthracene 41.43 5.0 40
Fluoranthene 39.05 5.0 40
Fluorene 36.04 5.0 40
Indeno(1,2,3-cd)pyrene 41.69 5.0 40
Naphthalene 33.81 5.0 40
Phenanthrene 38.12 5.0 40
Pyrene 40.88 5.0 40
Surr: 2,4,6-Tribromophenol 43.8 0 50
Surr: 2-Fluorobiphenyl 35.46 0 50
Surr: 2-Fluorophenol 12.98 0 50
Surr: 4-Terphenyl-d14 45.67 0 50
Surr: Nitrobenzene-d5 36.65 0 50
Surr: Phenol-d6 4.89 0 50
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqgNo: 1452583

O O O O 0O OO0 O O 0O O O O oo oo oo oo oo

%REC

85.3
82.7
89.9
97.6
96.2
99.2
92.3
103
91.8
92
104
97.6
90.1
104
84.5
95.3
102
87.6
70.9
26
91.3
73.3
9.78

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/16/2010 11:13 AM

RPD Ref
Value

O O O O O O O 0O O 0O 0O O o oo oo o o o o o o

Prep Date: 10/15/2010

%RPD

DF: 1

RPD
Limit Qual
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Client: AECOM Enviroment
Work Order: 1010436

Project: Marshall Oil Spill Hydrogeo Study 10/15/10

QC BATCH REPORT

Batch ID: 29999 Instrument ID SVMS5

Method: SwW8270

LCSD Sample ID: SLCSDW1-29999-29999
Client ID: Run ID: SVMS5_101016A
Analyte Result PQL SPKVal
2-Methylnaphthalene 35.26 5.0 40
Acenaphthene 34.46 5.0 40
Acenaphthylene 37.1 5.0 40
Anthracene 40.25 5.0 40
Benzo(a)anthracene 38.87 5.0 40
Benzo(a)pyrene 40.61 5.0 40
Benzo(b)fluoranthene 41.43 5.0 40
Benzo(g,h,i)perylene 41.99 5.0 40
Benzo(k)fluoranthene 32.41 5.0 40
Chrysene 37.29 5.0 40
Dibenzo(a,h)anthracene 42.07 5.0 40
Fluoranthene 394 5.0 40
Fluorene 37.22 5.0 40
Indeno(1,2,3-cd)pyrene 42.12 5.0 40
Naphthalene 35.18 5.0 40
Phenanthrene 39.06 5.0 40
Pyrene 41.57 5.0 40
Surr: 2,4,6-Tribromophenol 37.62 0 50
Surr: 2-Fluorobiphenyl 32.67 0 50
Surr: 2-Fluorophenol 11.69 0 50
Surr: 4-Terphenyl-d14 40.11 0 50
Surr: Nitrobenzene-d5 33.32 0 50
Surr: Phenol-d6 4.38 0 50
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqNo: 1452584

O O O O 0O OO0 O 0O 0O O OO oo oo oo oo oo

%REC

88.2
86.2
92.8
101
97.2
102
104
105
81
93.2
105
98.5
93
105
88
97.6
104
75.2
65.3
23.4
80.2
66.6
8.76

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/16/2010 11:49 AM

RPD Ref
Value

34.12
33.09
35.97
39.05
38.49

39.7
36.93
41.22
36.73
36.81
41.43
39.05
36.04
41.69
33.81
38.12
40.88

43.8
35.46
12.98
45.67
36.65

4.89

Prep Date: 10/15/2010

%RPD

3.29
4.06
3.09
3.03
0.982
2.27
115
1.85
125
13
1.53
0.892
3.22
1.03
3.97
2.44
1.67
15.2
8.19
10.5
13
9.52
11

DF: 1

RPD
Limit Qual

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
40
40
40
40
40
40 S
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Client: AECOM Enviroment

Work Order:
Project:

1010436
Marshall Oil Spill Hydrogeo Study 10/15/10

QC BATCH REPORT

Batch ID: 29999

Instrument ID SVMS5

Method: SwW8270

MS Sample ID: 1010436-09B MS
Client ID: WGC10150950DJJ1

Run ID: SVMS5_101016A

Analyte Result PQL SPKVal
2-Methylnaphthalene 228.3 50 400
Acenaphthene 252.9 50 400
Acenaphthylene 284.1 50 400
Anthracene 310.6 50 400
Benzo(a)anthracene 303.6 50 400
Benzo(a)pyrene 320.4 50 400
Benzo(b)fluoranthene 3325 50 400
Benzo(g,h,i)perylene 341.2 50 400
Benzo(k)fluoranthene 301.3 50 400
Chrysene 313.1 50 400
Dibenzo(a,h)anthracene 336.8 50 400
Fluoranthene 314.6 50 400
Fluorene 290.2 50 400
Indeno(1,2,3-cd)pyrene 340.1 50 400
Naphthalene 238.3 50 400
Phenanthrene 308.5 50 400
Pyrene 332.5 50 400
Surr: 2,4,6-Tribromophenol 327.7 0 500
Surr: 2-Fluorobiphenyl 273.4 0 500
Surr: 2-Fluorophenol 191.1 0 500
Surr: 4-Terphenyl-d14 361.7 0 500
Surr: Nitrobenzene-d5 309.4 0 500
Surr: Phenol-d6 127.2 0 500
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqgNo: 1452585

O O O O 0O OO0 O O 0O O O O oo oo oo oo oo

%REC

57.1
63.2

71
77.6
75.9
80.1
83.1
85.3
75.3
78.3
84.2
78.6
72.6

85
59.6
77.1
83.1
65.5
54.7
38.2
72.3
61.9
254

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/16/2010 12:26 PM

RPD Ref
Value

O O O O O O O 0O O 0O 0O O o oo oo o o o o o o

Prep Date: 10/15/2010

%RPD

DF: 1

RPD
Limit Qual
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Client:
Work Order:
Project:

AECOM Enviroment
1010436
Marshall Oil Spill Hydrogeo Study 10/15/10

QC BATCH REPORT

Batch ID: 29999

Instrument ID SVMS5

Method: SwW8270

MSD Sample ID: 1010436-09B MSD

Client ID: WGC10150950DJJ1

Analyte

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Surr: 2,4,6-Tribromophenol

Surr: 2-Fluorobiphenyl
Surr: 2-Fluorophenol
Surr: 4-Terphenyl-d14
Surr: Nitrobenzene-d5
Surr: Phenol-d6

Run ID: SVMS5_101016A

Result

298.4
327.8
359.7
396.6
375.9
396.8
392.6

412
344.4
380.1
416.3

392

367
419.7
305.3
381.5
412.3
411.5
368.5
230.8
4455

393

150

PQL

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

O O O o o o

SPK Val

400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
500
500
500
500
500
500

Units: pg/L

SeqNo: 1452586

SPK Ref

Value %REC

74.6
82
89.9
99.2
94
99.2
98.2
103
86.1
95
104
98
91.8
105
76.3
95.4
103
82.3
73.7
46.2
89.1
78.6
30

O O O O 0O OO0 O 0O 0O O O 0O oo oo oo oo oo

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/16/2010 01:02 PM

RPD Ref
Value

228.3
252.9
284.1
310.6
303.6
320.4
3325
341.2
301.3
313.1
336.8
314.6
290.2
340.1
238.3
308.5
3325
327.7
273.4
191.1
361.7
309.4
127.2

Prep Date: 10/15/2010

%RPD

26.6
25.8
235
24.3
21.3
21.3
16.6
18.8
13.3
19.3
211
21.9
23.4

21
24.7
212
214
22.7
29.6
18.8
20.8
23.8
16.5

DF: 1

RPD
Limit Qual

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
40
40
40
40
40
40

The following samples were analyzed in this batch:

1010436-01B
1010436-05B
1010436-10B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

1010436-02B
1010436-06B
1010436-11B

1010436-03B
1010436-09B
1010436-15B
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Client:
Work Order:
Project:

AECOM Enviroment
1010436
Marshall Oil Spill Hydrogeo Study 10/15/10

QC BATCH REPORT

Batch ID: R82565

Instrument ID VMS5

Method: SW8260

MBLK Sample ID: VBLKW1-101015-R82565 Units: pg/L Analysis Date: 10/15/2010 09:22 PM
Client ID: Run ID: VMS5_101015A SegNo: 1452110 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
1,2,3-Trimethylbenzene ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
Benzene ND 1.0
Cyclohexane ND 5.0
Ethylbenzene ND 1.0
Isopropylbenzene ND 1.0
n-Propylbenzene ND 1.0
Naphthalene ND 5.0
p-lsopropyltoluene ND 2.0
sec-Butylbenzene ND 2.0
Toluene ND 1.0
Xylenes, Total ND 2.0

Surr: 1,2-Dichloroethane-d4 102.2 0 100 0 102 70-120 0

Surr: 4-Bromofluorobenzene 93.94 0 100 0 93.9 75-120 0

Surr: Dibromofluoromethane 94.91 0 100 0 949  85-115 0

Surr: Toluene-d8 100.8 0 100 0 101  85-120 0
LCS Sample ID: VLCSW1-101015-R82565 Units: pg/L Analysis Date: 10/15/2010 08:00 PM
Client ID: Run ID: VMS5_101015A SegNo: 1452107 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value %RPD LMt Qual
1,2,4-Trimethylbenzene 225 1.0 20 0 112 75-130 0
1,3,5-Trimethylbenzene 22.77 1.0 20 0 114  75-130 0
Benzene 22.44 1.0 20 0 112 80-120 0
Ethylbenzene 22.84 1.0 20 0 114  75-125 0
Isopropylbenzene 25.74 1.0 20 0 129  75-125 0 S
n-Propylbenzene 20.02 1.0 20 0 100 70-130 0
Naphthalene 23.03 5.0 20 0 115 55-140 0
p-Isopropyltoluene 19.27 2.0 20 0 96.4  75-130 0
sec-Butylbenzene 19.89 2.0 20 0 99.4 70-125 0
Toluene 23.07 1.0 20 0 115  75-120 0
Xylenes, Total 63.19 2.0 60 0 105  75-130 0

Surr: 1,2-Dichloroethane-d4 99.54 0 100 0 99.5 70-120 0

Surr: 4-Bromofluorobenzene 102.8 0 100 0 103 75-120 0

Surr: Dibromofluoromethane 101 0 100 0 101  85-115 0

Surr: Toluene-d8 100.6 0 100 0 101  85-120 0
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment

Work Order:

1010436

Project: Marshall Oil Spill Hydrogeo Study 10/15/10

QC BATCH REPORT

Batch ID: R82565

Instrument ID VMS5

Method: SW8260

LCSD Sample ID: VLCSDW1-101015-R82565 Units: pg/L Analysis Date: 10/15/2010 08:27 PM
Client ID: Run ID: VMS5_101015A SeqgNo: 1452108 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
1,2,4-Trimethylbenzene 21.49 1.0 20 0 107  75-130 22.5 4.59 30
1,3,5-Trimethylbenzene 21.8 1.0 20 0 109  75-130 22.77 4.35 30
Benzene 21.72 1.0 20 0 109 80-120 22.44 3.26 30
Ethylbenzene 21.9 1.0 20 0 110 75-125 22.84 4.2 30
Isopropylbenzene 24.56 1.0 20 0 123 75-125 25.74 4.69 30
n-Propylbenzene 18.8 1.0 20 0 94  70-130 20.02 6.29 30
Naphthalene 22.27 5.0 20 0 111  55-140 23.03 3.36 30
p-lsopropyltoluene 18.16 2.0 20 0 90.8  75-130 19.27 5.93 30
sec-Butylbenzene 18.64 2.0 20 0 93.2 70-125 19.89 6.49 30
Toluene 22.06 1.0 20 0 110 75-120 23.07 4.48 30
Xylenes, Total 60.81 2.0 60 0 101 75-130 63.19 3.84 30

Surr: 1,2-Dichloroethane-d4 100 0 100 0 100 70-120 99.54 0.471 30

Surr: 4-Bromofluorobenzene 102.7 0 100 0 103 75-120 102.8 0.107 30

Surr: Dibromofluoromethane 101.4 0 100 0 101 85-115 101 0.385 30

Surr: Toluene-d8 100.2 0 100 0 100 85-120 100.6 0.369 30
MS Sample ID: 1010436-10A MS Units: pg/L Analysis Date: 10/16/2010 05:38 AM

Client ID: WGC10151120DJJ1

Run ID: VMS5_101015A

Analyte Result PQL SPKVal
1,2,4-Trimethylbenzene 19.03 1.0 20
1,3,5-Trimethylbenzene 19.33 1.0 20
Benzene 20.52 1.0 20
Ethylbenzene 19.27 1.0 20
Isopropylbenzene 211 1.0 20
n-Propylbenzene 16.34 1.0 20
Naphthalene 19.24 5.0 20
p-Isopropyltoluene 14.55 2.0 20
sec-Butylbenzene 15.72 2.0 20
Toluene 20.04 1.0 20
Xylenes, Total 53.29 2.0 60
Surr: 1,2-Dichloroethane-d4 102.3 0 100
Surr: 4-Bromofluorobenzene 101.2 0 100
Surr: Dibromofluoromethane 103.9 0 100
Surr: Toluene-d8 101 0 100
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

SeqNo: 1452126

O O O O OO OO0 oo o o o o

%REC

95.2
96.6
103
96.4
106
81.7
96.2
72.8
78.6
100
88.8
102
101
104
101

Control
Limit
75-130
75-130
80-120
75-125
75-125
70-130
55-140
75-130
70-125
75-120
75-130
70-120
75-120
85-115
85-120

Prep Date:

RPD Ref
Value

O O O 0O 0O O 0O o000 oo o o o o

%RPD

DF: 1

RPD
Limit Qual
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Client: AECOM Enviroment

Work Order:

1010436

Project: Marshall Oil Spill Hydrogeo Study 10/15/10

QC BATCH REPORT

Batch ID: R82565

Instrument ID VMS5

Method: SW8260

MSD Sample ID: 1010436-10A MSD

Client ID: WGC10151120DJJ1

Analyte

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Benzene

Ethylbenzene
Isopropylbenzene
n-Propylbenzene
Naphthalene
p-lsopropyltoluene
sec-Butylbenzene
Toluene

Xylenes, Total

Surr: 1,2-Dichloroethane-d4
Surr: 4-Bromofluorobenzene
Surr: Dibromofluoromethane

Surr: Toluene-d8

Run ID: VMS5_101015A

Result

18.42
18.57
19.49
18.46
20.09
15.54
19.65
13.95
15.03

19.1
50.83
100.4
102.3
102.2
100.1

PQL

1.0
1.0
1.0
1.0
1.0
1.0
5.0
2.0
2.0
1.0
2.0

0

0
0
0

SPK Val

20
20
20
20
20
20
20
20
20
20
60
100
100
100
100

SPK Ref
Value

Units: pg/L

SeqNo: 1452127

O O O O OO O O O o o o o o o

%REC

92.1
92.8
97.4
92.3
100
7.7
98.2
69.8
75.2
95.5
84.7
100
102
102
100

Control
Limit
75-130
75-130
80-120
75-125
75-125
70-130
55-140
75-130
70-125
75-120
75-130
70-120
75-120
85-115
85-120

Analysis Date: 10/16/2010 06:05 AM

Prep Date:

RPD Ref
Value

19.03
19.33
20.52
19.27
21.1
16.34
19.24
14.55
15.72
20.04
53.29
102.3
101.2
103.9
101

%RPD

3.26
4.01
5.15
4.29
4.9
5.02
211
4.21
4.49
4.8
4.73
1.84
1.05
1.65
0.886

DF: 1

RPD
Limit Qual

30
30
30
30
30
30
30
30 S
30
30
30
30
30
30
30

The following samples were analyzed in this batch:

1010436-10A

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

1010436-11A

1010436-15A
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Client:
Work Order:
Project:

AECOM Enviroment
1010436
Marshall Oil Spill Hydrogeo Study 10/15/10

QC BATCH REPORT

Batch ID: R82566

Instrument ID VMS7

Method: SW8260

MBLK Sample ID: VBLKW1-101015-R82566 Units: pg/L Analysis Date: 10/15/2010 09:42 PM
Client ID: Run ID: VMS7_101015A SeqNo: 1452229 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
1,2,3-Trimethylbenzene ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
Benzene ND 1.0
Cyclohexane ND 5.0
Ethylbenzene ND 1.0
Isopropylbenzene ND 1.0
n-Propylbenzene ND 1.0
Naphthalene ND 5.0
p-lsopropyltoluene ND 2.0
sec-Butylbenzene ND 2.0
Toluene ND 1.0
Xylenes, Total ND 2.0
Surr: 1,2-Dichloroethane-d4 103.3 0 100 0 103  70-120 0
Surr: 4-Bromofluorobenzene 99.11 0 100 0 99.1  75-120 0
Surr: Dibromofluoromethane 99.89 0 100 0 99.9 85-115 0
Surr: Toluene-d8 100.3 0 100 0 100 85-120 0
LCS Sample ID: VLCSW1-101015-R82566 Units: pg/L Analysis Date: 10/15/2010 08:20 PM
Client ID: Run ID: VMS7_101015A SegNo: 1452211 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value %RPD LMt Qual
1,2,4-Trimethylbenzene 20.94 1.0 20 0 105  75-130 0
1,3,5-Trimethylbenzene 21.21 1.0 20 0 106  75-130 0
Benzene 18.84 1.0 20 0 94.2  80-120 0
Ethylbenzene 19.8 1.0 20 0 99  75-125 0
Isopropylbenzene 24.16 1.0 20 0 121 75-125 0
n-Propylbenzene 20.38 1.0 20 0 102  70-130 0
Naphthalene 20.13 5.0 20 0 101  55-140 0
p-Isopropyltoluene 21.68 2.0 20 0 108  75-130 0
sec-Butylbenzene 21.75 2.0 20 0 109 70-125 0
Toluene 19.08 1.0 20 0 954  75-120 0
Xylenes, Total 61.57 2.0 60 0 103 75-130 0
Surr: 1,2-Dichloroethane-d4 97.65 0 100 0 97.6 70-120 0
Surr: 4-Bromofluorobenzene 101.2 0 100 0 101 75-120 0
Surr: Dibromofluoromethane 99.74 0 100 0 99.7 85-115 0
Surr: Toluene-d8 101 0 100 0 101  85-120 0
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client:
Work Order:
Project:

1010436

AECOM Enviroment

Marshall Oil Spill Hydrogeo Study 10/15/10

QC BATCH REPORT

Batch ID: R82566

Instrument ID VMS7

Method: SW8260

LCSD Sample ID: VLCSDW1-101015-R82566 Units: pg/L Analysis Date: 10/15/2010 08:48 PM
Client ID: Run ID: VMS7_101015A SeqNo: 1452212 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
1,2,4-Trimethylbenzene 21.8 1.0 20 0 109  75-130 20.94 4.02 30
1,3,5-Trimethylbenzene 22.14 1.0 20 0 111 75-130 21.21 4.29 30
Benzene 19.9 1.0 20 0 99.5 80-120 18.84 5.47 30
Ethylbenzene 20.51 1.0 20 0 103 75-125 19.8 3.52 30
Isopropylbenzene 25.48 1.0 20 0 127  75-125 24.16 5.32 30 S
n-Propylbenzene 21.33 1.0 20 0 107  70-130 20.38 4.56 30
Naphthalene 19.72 5.0 20 0 98.6  55-140 20.13 2.06 30
p-lsopropyltoluene 22.59 2.0 20 0 113 75-130 21.68 4.11 30
sec-Butylbenzene 22.52 2.0 20 0 113  70-125 21.75 3.48 30
Toluene 19.89 1.0 20 0 99.4  75-120 19.08 4.16 30
Xylenes, Total 64.58 2.0 60 0 108  75-130 61.57 4.77 30

Surr: 1,2-Dichloroethane-d4 98.93 0 100 0 98.9 70-120 97.65 1.3 30

Surr: 4-Bromofluorobenzene 102.4 0 100 0 102 75-120 101.2 1.18 30

Surr: Dibromofluoromethane 100.7 0 100 0 101 85-115 99.74 0.918 30

Surr: Toluene-d8 100.2 0 100 0 100 85-120 101 0.875 30
MS Sample ID: 1010436-09 MS Units: pg/L Analysis Date: 10/16/2010 06:29 AM
Client ID: Run ID: VMS7_101015A SegNo: 1452244 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value %RPD LMt Qual
1,2,4-Trimethylbenzene 28.46 1.0 20 0 142 75-130 0 S
1,3,5-Trimethylbenzene 28.53 1.0 20 0 143  75-130 0 S
Benzene 25.21 1.0 20 0 126  80-120 0 S
Ethylbenzene 26.96 1.0 20 0 135 75-125 0 S
Isopropylbenzene 33.04 1.0 20 0 165 75-125 0 S
n-Propylbenzene 27.75 1.0 20 0 139  70-130 0 S
Naphthalene 24.59 5.0 20 0 123  55-140 0
p-Isopropyltoluene 29.69 2.0 20 0 148  75-130 0 S
sec-Butylbenzene 29.28 2.0 20 0 146  70-125 0 S
Toluene 25.51 1.0 20 0 128  75-120 0 S
Xylenes, Total 82.75 2.0 60 0 138  75-130 0 S

Surr: 1,2-Dichloroethane-d4 95.49 0 100 0 955 70-120 0

Surr: 4-Bromofluorobenzene 105.1 0 100 0 105  75-120 0

Surr: Dibromofluoromethane 98.1 0 100 0 98.1 85-115 0

Surr: Toluene-d8 100.1 0 100 0 100 85-120 0

Note:

See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment

Work Order: 1010436

Project: Marshall Oil Spill Hydrogeo Study 10/15/10

QC BATCH REPORT

Batch ID: R82566

Instrument ID VMS7

Method: SW8260

MSD Sample ID: 1010436-09 MSD

Client ID:

Analyte

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Benzene

Ethylbenzene
Isopropylbenzene
n-Propylbenzene
Naphthalene
p-lsopropyltoluene
sec-Butylbenzene
Toluene

Xylenes, Total

Surr: 1,2-Dichloroethane-d4
Surr: 4-Bromofluorobenzene
Surr: Dibromofluoromethane

Surr: Toluene-d8

Run ID: VMS7_101015A

Result

18.67
19.03
16.79
17.59
21.89
18.35
17.43
20.37
19.87
16.97
54.63
94.96
103.8
96.84
99.47

PQL SPK Val
1.0 20
1.0 20
1.0 20
1.0 20
1.0 20
1.0 20
5.0 20
2.0 20
2.0 20
1.0 20
2.0 60

0 100
0 100
0 100
0 100

Units: pg/L

SeqNo: 1452245

SPK Ref
Value %REC

93.4
95.2
84
88
109
91.8
87.2
102
99.4
84.8
91
95
104
96.8
99.5

O O O O OO O O O o o o o o o

Control
Limit
75-130
75-130
80-120
75-125
75-125
70-130
55-140
75-130
70-125
75-120
75-130
70-120
75-120
85-115
85-120

Analysis Date: 10/16/2010 06:56 AM

Prep Date:

RPD Ref
Value

28.46
28.53
25.21
26.96
33.04
27.75
24.59
29.69
29.28
25.51
82.75
95.49
105.1

98.1
100.1

%RPD

41.5
39.9
40.1
42.1
40.6
40.8
34.1
37.2
38.3
40.2
40.9
0.557
1.26
1.29
0.591

DF: 1

RPD
Limit Qual

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

XV XV XUV OV OV UV XUV XUV OV XD

The following samples were analyzed in this batch:

1010436-01A
1010436-05A
1010436-08A
1010436-17A

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

1010436-02A
1010436-06A
1010436-09A

1010436-03A
1010436-07A
1010436-16A
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Client:
Work Order:
Project:

AECOM Enviroment
1010436
Marshall Oil Spill Hydrogeo Study 10/15/10

QC BATCH REPORT

Batch ID: R82577

Instrument ID VMS7

Method: SW8260

MBLK Sample ID: VBLKW1-101016-R82577 Units: pg/L Analysis Date: 10/16/2010 12:43 PM
Client ID: Run ID: VMS7_101016A SeqgNo: 1452571 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
1,2,3-Trimethylbenzene ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
Benzene ND 1.0
Cyclohexane ND 5.0
Ethylbenzene ND 1.0
Isopropylbenzene ND 1.0
n-Propylbenzene ND 1.0
Naphthalene ND 5.0
p-lsopropyltoluene ND 2.0
sec-Butylbenzene ND 2.0
Toluene ND 1.0
Xylenes, Total ND 2.0

Surr: 1,2-Dichloroethane-d4 98 0 100 0 98  70-120 0

Surr: 4-Bromofluorobenzene 102.6 0 100 0 103  75-120 0

Surr: Dibromofluoromethane 95.29 0 100 0 95.3 85-115 0

Surr: Toluene-d8 98.32 0 100 0 98.3 85-120 0
LCS Sample ID: VLCSW1-101016-R82577 Units: pg/L Analysis Date: 10/16/2010 11:21 AM
Client ID: Run ID: VMS7_101016A SegNo: 1452281 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value %RPD LMt Qual
1,2,4-Trimethylbenzene 21.27 1.0 20 0 106  75-130 0
1,3,5-Trimethylbenzene 21.7 1.0 20 0 108  75-130 0
Benzene 21.32 1.0 20 0 107  80-120 0
Ethylbenzene 22.17 1.0 20 0 111 75-125 0
Isopropylbenzene 24.18 1.0 20 0 121 75-125 0
n-Propylbenzene 23.01 1.0 20 0 115 70-130 0
Naphthalene 22.67 5.0 20 0 113  55-140 0
p-Isopropyltoluene 23.1 2.0 20 0 116  75-130 0
sec-Butylbenzene 22.56 2.0 20 0 113 70-125 0
Toluene 21.28 1.0 20 0 106  75-120 0
Xylenes, Total 68.8 2.0 60 0 115  75-130 0

Surr: 1,2-Dichloroethane-d4 95.38 0 100 0 95.4  70-120 0

Surr: 4-Bromofluorobenzene 102.5 0 100 0 103 75-120 0

Surr: Dibromofluoromethane 96.9 0 100 0 96.9 85-115 0

Surr: Toluene-d8 100.2 0 100 0 100 85-120 0

Note:

See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010436

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Batch ID: R82577 Instrument ID VMS7 Method: SW=8260
LCSD Sample ID: VLCSDW1-101016-R82577 Units: pg/L Analysis Date: 10/16/2010 11:49 AM
Client ID: Run ID: VMS7_101016A SeqNo: 1452282 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
1,2,4-Trimethylbenzene 20.56 1.0 20 0 103 75-130 21.27 3.39 30
1,3,5-Trimethylbenzene 20.75 1.0 20 0 104  75-130 21.7 4.48 30
Benzene 20.47 1.0 20 0 102  80-120 21.32 4.07 30
Ethylbenzene 21.44 1.0 20 0 107  75-125 22.17 3.35 30
Isopropylbenzene 23.31 1.0 20 0 117 75-125 24.18 3.66 30
n-Propylbenzene 22.14 1.0 20 0 111 70-130 23.01 3.85 30
Naphthalene 22.29 5.0 20 0 111 55-140 22.67 1.69 30
p-lsopropyltoluene 21.56 2.0 20 0 108  75-130 23.1 6.9 30
sec-Butylbenzene 21.09 2.0 20 0 105 70-125 22.56 6.74 30
Toluene 20.94 1.0 20 0 105 75-120 21.28 1.61 30
Xylenes, Total 67.18 2.0 60 0 112 75-130 68.8 2.38 30
Surr: 1,2-Dichloroethane-d4 97.62 0 100 0 97.6 70-120 95.38 2.32 30
Surr: 4-Bromofluorobenzene 102.8 0 100 0 103 75-120 102.5 0.273 30
Surr: Dibromofluoromethane 97.49 0 100 0 97.5 85-115 96.9 0.607 30
Surr: Toluene-d8 101.4 0 100 0 101 85-120 100.2 1.24 30
MS Sample ID: 1010436-09 MS Units: pg/L Analysis Date: 10/16/2010 09:23 PM
Client ID: Run ID: VMS7_101016A SegNo: 1452695 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKVval  Value wREC  Limit Value %RPD LMt Qual
Benzene 20 1.0 20 0 100 70-130 0
Toluene 19.92 1.0 20 0 99.6 70-130 0
Xylenes, Total 63.75 3.0 60 0 106  70-130 0
Surr: 1,2-Dichloroethane-d4 101.9 0 100 0 102  70-130 0
Surr: 4-Bromofluorobenzene 109.3 0 100 0 109 70-130 0
Surr: Dibromofluoromethane 103.1 0 100 0 103  70-130 0
Surr: Toluene-d8 103.1 0 100 0 103  70-130 0
MSD Sample ID: 1010436-09 MSD Units: pg/L Analysis Date: 10/16/2010 09:50 PM
Client ID: Run ID: VMS7_101016A SegNo: 1452696 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKVval  Value %wREC ~ Limit Value %RPD LMt Qual
Benzene 19.69 1.0 20 0 98.4  70-130 20 1.56 30
Toluene 19.76 1.0 20 0 98.8  70-130 19.92 0.806 30
Xylenes, Total 62.79 3.0 60 0 105 70-130 63.75 1.52 30
Surr: 1,2-Dichloroethane-d4 100.9 0 100 0 101 70-130 101.9 0.957 30
Surr: 4-Bromofluorobenzene 108.5 0 100 0 108 70-130 109.3 0.799 30
Surr: Dibromofluoromethane 102.1 0 100 0 102  70-130 103.1 0.926 30
Surr: Toluene-d8 103.2 0 100 0 103  70-130 103.1  0.0485 30
The following samples were analyzed in this batch: 1010436-09A
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010436

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Batch ID: R82584 Instrument ID WETCHEM Method: A2320B
MBLK Sample ID: WBLKW1-101016-R82584 Units: mg/L Analysis Date: 10/16/2010 01:00 PM
Client ID: Run ID: WETCHEM_101016B SeqNo: 1452548 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Alkalinity, Bicarbonate (as CaCO3) 4 10 J
Alkalinity, Carbonate (as CaCO3) ND 10
LCS Sample ID: WLCSW1-101016-R82584 Units: mg/L Analysis Date: 10/16/2010 01:00 PM
Client ID: Run ID: WETCHEM_101016B SegNo: 1452549 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value wRPD LMt Qual
Alkalinity, Bicarbonate (as CaCO3) 340.5 10 1000 0 34  80-120 0 S
Alkalinity, Carbonate (as CaCO3) 531.2 10 1000 0 53.1 80-120 0 S
LCSD Sample ID: WLCSDW1-101016-R82584 Units: mg/L Analysis Date: 10/16/2010 01:00 PM
Client ID: Run ID: WETCHEM_101016B SegNo: 1452565 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKVval  Value %wREC  Limit Value %RPD LMt Qual
Alkalinity, Bicarbonate (as CaCO3) 345.4 10 1000 0 345 80-120 340.5 1.43 20 S
Alkalinity, Carbonate (as CaCO3) 526.5 10 1000 0 52.6 80-120 531.2 0.889 20 S
MS Sample ID: 1010436-09DMS Units: mg/L Analysis Date: 10/16/2010 01:00 PM
Client ID: WGC10150950DJJ1 Run ID: WETCHEM_101016B SeqNo: 1452557 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Alkalinity, Bicarbonate (as CaCO3) 306.1 10 1000 301.1 0.5 75-125 0 S
Alkalinity, Carbonate (as CaCO3) 3.8 10 1000 3.8 0 75-125 0 JS
MSD Sample ID: 1010436-09DMSD Units: mg/L Analysis Date: 10/16/2010 01:00 PM
Client ID: WGC10150950DJJ1 Run ID: WETCHEM_101016B SegNo: 1452558 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC ~ Limit Value wRPD LMt Qual
Alkalinity, Bicarbonate (as CaCO3) 301.4 10 1000 301.1 0.03  75-125 306.1 1.55 35 S
Alkalinity, Carbonate (as CaCO3) 3.6 10 1000 3.8 -0.02  75-125 3.8 0 35 JS
DUP Sample ID: 1010436-01D DUP Units: mg/L Analysis Date: 10/16/2010 01:00 PM
Client ID: WGE10150935BAW1 Run ID: WETCHEM_101016B SegNo: 1452570 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKVval  Value %wREC ~ Limit Value %RPD LMt Qual
Alkalinity, Bicarbonate (as CaCO3) 3155 10 0 0 0 314.1 0.445 20
Alkalinity, Carbonate (as CaCO3) 4.4 10 0 0 0 3.8 0 20 J
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client:

AECOM Enviroment

Work Order: 1010436

QC BATCH REPORT

Project: Marshall Oil Spill Hydrogeo Study 10/15/10

Batch ID: R82584 Instrument ID WETCHEM Method: A2320 B

The following samples were analyzed in this batch: 1010436-01D 1010436-02D 1010436-03D
1010436-04B 1010436-05D 1010436-06D
1010436-09D 1010436-10D 1010436-11D
1010436-12B 1010436-13B 1010436-14B
1010436-15D

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010436

Project: Marshall Oil Spill Hydrogeo Study 10/15/10
Batch ID: R82591 Instrument ID IC3 Method: SW9056
MBLK Sample ID: CCB/MBLK-R82591 Units: mg/L Analysis Date: 10/16/2010 11:20 AM
Client ID: Run ID: IC3_101016B SeqNo: 1452697 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Chloride 0.2134 1.0
Sulfate 0.1194 1.0
LCS Sample ID: CCV/LCS-R82591 Units: mg/L Analysis Date: 10/16/2010 11:40 AM
Client ID: Run ID: IC3_101016B SegNo: 1452698 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC ~ Limit Value wRPD LMt Qual
Chloride 9.946 1.0 10 0 99.5 80-120
Sulfate 9.914 1.0 10 0 99.1 80-120
LCSD Sample ID: CCV/LCSD-R82591 Units: mg/L Analysis Date: 10/16/2010 11:59 AM
Client ID: Run ID: IC3_101016B SegNo: 1452699 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKVval  Value %wREC  Limit Value %RPD LMt Qual
Chloride 9.618 1.0 10 0 96.2 80-120 9.946 3.35 20
Sulfate 9.622 1.0 10 0 96.2 80-120 9.914 2.99 20
MS Sample ID: 1010436-09D MS Units: mg/L Analysis Date: 10/16/2010 02:40 PM
Client ID: WGC10150950DJJ1 Run ID: IC3_101016B SeqNo: 1452707 Prep Date: DF: 4
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC  Limit Value wRPD  Limit Qual
Chloride 26.67 4.0 10 18.27 84  75-125 0
Sulfate 44.2 4.0 10 35.01 91.9 75-125 0
MSD Sample ID: 1010436-09D MSD Units: mg/L Analysis Date: 10/16/2010 03:00 PM
Client ID: WGC10150950DJJ1 Run ID: IC3_101016B SegNo: 1452708 Prep Date: DF: 4
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value wRPD LMt Qual
Chloride 27.02 4.0 10 18.27 87.6 75-125 26.67 1.32 20
Sulfate 44,72 4.0 10 35.01 97 75-125 44.2 1.15 20
The following samples were analyzed in this batch: 1010436-01D 1010436-02D 1010436-03D
1010436-04B 1010436-05D 1010436-06D
1010436-09D 1010436-10D 1010436-11D
1010436-12B 1010436-13B 1010436-14B

1010436-15D

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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O ALS Laboraté%q Group

: Chain of Custody Form ALS Laboratory Group
10450 StancliffRd., Stlite 210 3352 128th Ave. )
Houston, Texas 77099 Holland, Ml 49424-9263
Tel. +1 281 530 5656 Tel: +1 616 399 6070
ALS Fax. +1 281 530 5887 | Page | of L I Fax: +1 61§ 390 6185
[ . ALS Project Manager: | ALS Work Order #:| (o |42 b .
Customer Information Project Information Parameter/Method Request for Analysis
Purchase Order Project Name Enbrldge Line 6B, MP6Q8-Marshall,M A| Volatiles by EPA 8260-Groundwater List provided
~ Work Order Project Number | H ydcogeo S«\—MV p| PAHs by EPA 8270
Company Name AECOM Enviroment Bill To Company Enbndne Energy c| Total Ba, Ni, V, Fe, Na, K, Ca, Mp by EPA 6020
Send Report To -| Jim Tolbert Invoice Attn | Aovtounts Payable p| Diesolved Ba, NI, V, Fe, Na, K, Ca, Mg by EPA 6020 ( Lob ¥ ‘ Ye ()
5555 Glenwaod Parkway 8E 1100 Louislana Suite 1100 g| ©l. S04 by EPA 9056
Address Addrese F | Blcarbonate and Carbonate Alkalinity by SM 2320
City/State/Zip | Grand Raplds, MI 49512 City/State/Zip |Houston, TX 77002 G| SW Metals: Fe, Na, K, Ca, Mg by EPA 6020
Phone (616) 942-3600 Phone H
Fax Fax |
e-Mail Address | james.tolbert@aeccm .com e-Mail Address J
No. Sample Description Date Time Matrix Pres. # Bottles | A B c D E F G H | Jd Hold
1| WOEIRIS2935 RAWI w/isfioc | 0935 | W - 7 I X | XIX|x|x|Kx MWERZE2DLOS
2| WGEIDIS |90 RAW) lo/tsfto | 1050 | W - 7o X x| X | X | X |X MWKRZEOLOR
| WGE RIS 1250 BAWZ iofigllo | jo50 | W | - 7 x| x| x| x| x|X
4| WSE|QI%|2@2BAW | lofislio | 1goo | W _| = 2 X| x| x | sWKR3E30LO(
5| WeEI0IS1405RAW! [ofislio | j4065 W - 7 | X|x | x| x| XX MWER3YSALOZ
5| WGE)OI51530BAW] jofisfio | js30 | M | - 7 Ix|x|x|x|x]|x MWKRIHEOLo
7| WGE /@48 160® BAWS 10/15 /1o \J | | x Teb Blink
5 | WGEIRIB K05 BAWS Jo/15 (10 W || X Trsp Blank
1£
S';impler(s) Please Print & Sign / Shipment Method Required Turnaround Time: (Check Box) [ Other Results Due Date:
Bfl AO\©+ \)\)o\\ 51\ W A/ﬂw\ CO Lq\} | §TD 10 Wk Days 1 5 Wk Days ] 2 Wk Days X»% Hour
fished Date: Time: Recei by: Notes:
“lafispre | K35~ 4
Time: Recefved by (LaBoydto Cooler ID Cooler Temp | QC Package: (Check One Box Below)
IO (5 hO W ' [ Level Il Std QC [ TRRP Checklist
Logged by (%tory) Date: Time: ecked by (Latoratory): '; . \0 ¢ [ Level lil Std QC/Raw Date 1 TRRP Level IV
L| K,‘ o 2 L?Q i [J Level IV SW846/CLP
Preservative Key: 1-HCl  2-HNO, 3-H,30,' 4-NaOH 5-Na,S,0, 6{yaMQ0, 7-Other 8-4°C  9-5035 [ Other

Note:

1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group.
2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse.

3. The Chain of Custody is a legal document. All information must be completed accurately.

Copyright 2008 by ALS Laboratory Group.




Texas 77099

[0 ALS Laboaratory Group

10450 Stancliff Rd., Suite 210
Houston,

Chain of Custody Form

/ALS Laboratory Group

3352 128th Ave.
Holland, Ml 49424-9263
Tel: +1 616 399 6070

Tel. +1 281 530 5656 - :
ALS Fax. +1 281 530 5887 | Page 2 of —j\l Fax: +1 616 399 6185
| ALS Project Manager: I - ALS Work Order #:L }O\ o430
Customer Information Project Information Parameter/Method Request for Analysis
Purchase Order Project Name .Enbl'ldﬂa Line 6B, MP608-Marshall M A| Volatiles by EPA 8260-Groundwater List provided
Work Order Project Number H,“ Q& coorD 5"1&4‘;’ | PAHs by EPA 8270
Company Name | AECOM Enviroment Bill To Company | Enbidge Enéfgy c| Total Ba, Ni, V, Fe, Na, K, Ca, Mg by EPA 6020
5555 Glenwaood Parkway SE 1100 Louislana Suite 1100 g| Cl S04 by EPA 9056
Address Addrgss F| Bicarbonate and Carbonate Alkalinity by SM 2320
City/State/Zip | Grand Rapids, Ml 48512 City/State/zip | Houston, TX 77002 G| SWMetals: Fe, Na, K, Ca, Mg by EPA 6020
Phone | (616) 942-9600 Phone H
Fax Fax !
e-Mail Address | James.talbert@aecom.com e-Mail Address J
No. Sample Description o~ Date ~ Time Matrix Pres. # Botties || A B (o] D E F G H | dJd Hold
i |G ol o5 eI | o & |1o4s/o | aso w2 - 7 I XXX XX X ok RPS7ARA
| weciosoese sy 30 s [Pshie | 50 [ o | = | 7 |x x| xx (x| x| mloke sy
3|6 iols Nze DIY | \ 0 ‘°/15‘/u9 lzo Lo - 7 x| x| x| x|x miwo kRESI7 4R B2
Yol Clors 1316 DA n|1% s/o |10 W — 7 x| X X | &K | X | mbkldspdiz|
" 1 £
5| 05¢ 101 Fi7/2. DT | 2|5 o | 17i2- | w0 | = 2 ¥ X X | sedeglszdrg )
6| ko5 ¢ 10151555 DI | B | 1555 | o - | 2. x |x ¥ |suikefesikid]
|ws o149 194F DIT ) M Yosfe | HIE | o - | Z X |X X SwkRB5 7P|
8§ OGE 0150925 DTI Y > Vs /o 757 | W Sl 7 S S S a1 S O Y -9 ot eligo.
w6l o 151850 PIT 5 l\, 'Y fro Lo / % TocpBlavik
10 | le (015 535 DI 5 '°/ 5o (o | |x Tey |Blah ke
Sampler(s) Pleas rmt & Slg / Shipment Method Required Turnaround Time: (Check Box) {1 Other Resulfs Due Date:
D&/\/ [} /\3 5003 Counier [ STD 10 Wk Days [ 5 Wk Days 1 2 Wk Days (24 Hour
Relipfui$hed by: é Di% / / .| Time; Received by: Notes:
ZQ\.L[{S/\N—- (5 (2oic T 25
Relin ed b{; Date: [ Ti Zm RM Cooler ID Cooler Temp | QC Package: (Check One Box Below)
‘ £ 1015 110 7/ [ Level 1 Std QC O TRRP Ghecklist
Logged by (LakgFatory): Date: Time: cl L °’r“°’V)= 3.\ [J Level lll Std QC/Raw Date [ TRRP Level IV
v [o| Ky L, 2 (30 [ Level IV SW846/CLP
Preservative Key:  1-HCI  2-HNO,  3-H,S0, '4-NaOH 5-Na,S,0, 6-NBHSQ)’ 7-Other- 8-4°C'  9-5035 [J Other

Note:

1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group.

Copyright 2008 by ALS Laboratory Group.

2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse.
3. The Chain of Custody is a legal document. All information must be completed accurately.




ALS Group USA, Corp

Sample Receipt Checklist

Client Name: AECOM - GR Date/Time Received: 15-Oct-10 20:00

Work Order: 1010436 Received by: MA

Checklist completed by yzw?é% ng'/w 15-Oct-10 Reviewed by: Awﬁ@v 16-Oct-10
eSignature Date eSignature Date

Matrices: WATER

Carrier name: ALSHN

Shipping container/cooler in good condition? Yes No [] Not Present [ ]
Custody seals intact on shipping container/cooler? Yes [ No [ Not Present
Custody seals intact on sample bottles? Yes [] No [] Not Present
Chain of custody present? Yes No []

Chain of custody signed when relinquished and received? Yes No []

Chain of custody agrees with sample labels? Yes No []

Samples in proper container/bottle? Yes No []

Sample containers intact? Yes No []

Sufficient sample volume for indicated test? Yes No []

All samples received within holding time? Yes No []

Container/Temp Blank temperature in compliance? Yes No [
Temperature(s)/Thermometer(s): 3.6¢c

Cooler(s)/Kit(s):

Water - VOA vials have zero headspace? Yes No [ No VOA vials submitted [ ]
Water - pH acceptable upon receipt? Yes Nol ] N/A []

pH adjusted? Yes [] No N/A L]

pH adjusted by: _

Login Notes:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

Comments:

CorrectiveAction:

SRC Page 1 of 1



O ALS Laboraté%q Group

: Chain of Custody Form ALS Laboratory Group
10450 StancliffRd., Stlite 210 3352 128th Ave. )
Houston, Texas 77099 Holland, Ml 49424-9263
Tel. +1 281 530 5656 Tel: +1 616 399 6070
ALS Fax. +1 281 530 5887 | Page | of L I Fax: +1 61§ 390 6185
[ . ALS Project Manager: | ALS Work Order #:| (o |42 b .
Customer Information Project Information Parameter/Method Request for Analysis
Purchase Order Project Name Enbrldge Line 6B, MP6Q8-Marshall,M A| Volatiles by EPA 8260-Groundwater List provided
~ Work Order Project Number | H ydcogeo S«\—MV p| PAHs by EPA 8270
Company Name AECOM Enviroment Bill To Company Enbndne Energy c| Total Ba, Ni, V, Fe, Na, K, Ca, Mp by EPA 6020
Send Report To -| Jim Tolbert Invoice Attn | Aovtounts Payable p| Diesolved Ba, NI, V, Fe, Na, K, Ca, Mg by EPA 6020 ( Lob ¥ ‘ Ye ()
5555 Glenwaod Parkway 8E 1100 Louislana Suite 1100 g| ©l. S04 by EPA 9056
Address Addrese F | Blcarbonate and Carbonate Alkalinity by SM 2320
City/State/Zip | Grand Raplds, MI 49512 City/State/Zip |Houston, TX 77002 G| SW Metals: Fe, Na, K, Ca, Mg by EPA 6020
Phone (616) 942-3600 Phone H
Fax Fax |
e-Mail Address | james.tolbert@aeccm .com e-Mail Address J
No. Sample Description Date Time Matrix Pres. # Bottles | A B c D E F G H | Jd Hold
1| WOEIRIS2935 RAWI w/isfioc | 0935 | W - 7 I X | XIX|x|x|Kx MWERZE2DLOS
2| WGEIDIS |90 RAW) lo/tsfto | 1050 | W - 7o X x| X | X | X |X MWKRZEOLOR
| WGE RIS 1250 BAWZ iofigllo | jo50 | W | - 7 x| x| x| x| x|X
4| WSE|QI%|2@2BAW | lofislio | 1goo | W _| = 2 X| x| x | sWKR3E30LO(
5| WeEI0IS1405RAW! [ofislio | j4065 W - 7 | X|x | x| x| XX MWER3YSALOZ
5| WGE)OI51530BAW] jofisfio | js30 | M | - 7 Ix|x|x|x|x]|x MWKRIHEOLo
7| WGE /@48 160® BAWS 10/15 /1o \J | | x Teb Blink
5 | WGEIRIB K05 BAWS Jo/15 (10 W || X Trsp Blank
1£
S';impler(s) Please Print & Sign / Shipment Method Required Turnaround Time: (Check Box) [ Other Results Due Date:
Bfl AO\©+ \)\)o\\ 51\ W A/ﬂw\ CO Lq\} | §TD 10 Wk Days 1 5 Wk Days ] 2 Wk Days X»% Hour
fished Date: Time: Recei by: Notes:
“lafispre | K35~ 4
Time: Recefved by (LaBoydto Cooler ID Cooler Temp | QC Package: (Check One Box Below)
IO (5 hO W ' [ Level Il Std QC [ TRRP Checklist
Logged by (%tory) Date: Time: ecked by (Latoratory): '; . \0 ¢ [ Level lil Std QC/Raw Date 1 TRRP Level IV
L| K,‘ o 2 L?Q i [J Level IV SW846/CLP
Preservative Key: 1-HCl  2-HNO, 3-H,30,' 4-NaOH 5-Na,S,0, 6{yaMQ0, 7-Other 8-4°C  9-5035 [ Other

Note:

1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group.
2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse.

3. The Chain of Custody is a legal document. All information must be completed accurately.

Copyright 2008 by ALS Laboratory Group.




Texas 77099

[0 ALS Laboaratory Group

10450 Stancliff Rd., Suite 210
Houston,

Chain of Custody Form

/ALS Laboratory Group

3352 128th Ave.
Holland, Ml 49424-9263
Tel: +1 616 399 6070

Tel. +1 281 530 5656 - :
ALS Fax. +1 281 530 5887 | Page 2 of —j\l Fax: +1 616 399 6185
| ALS Project Manager: I - ALS Work Order #:L }O\ o430
Customer Information Project Information Parameter/Method Request for Analysis
Purchase Order Project Name .Enbl'ldﬂa Line 6B, MP608-Marshall M A| Volatiles by EPA 8260-Groundwater List provided
Work Order Project Number H,“ Q& coorD 5"1&4‘;’ | PAHs by EPA 8270
Company Name | AECOM Enviroment Bill To Company | Enbidge Enéfgy c| Total Ba, Ni, V, Fe, Na, K, Ca, Mg by EPA 6020
5555 Glenwaood Parkway SE 1100 Louislana Suite 1100 g| Cl S04 by EPA 9056
Address Addrgss F| Bicarbonate and Carbonate Alkalinity by SM 2320
City/State/Zip | Grand Rapids, Ml 48512 City/State/zip | Houston, TX 77002 G| SWMetals: Fe, Na, K, Ca, Mg by EPA 6020
Phone | (616) 942-9600 Phone H
Fax Fax !
e-Mail Address | James.talbert@aecom.com e-Mail Address J
No. Sample Description o~ Date ~ Time Matrix Pres. # Botties || A B (o] D E F G H | dJd Hold
i |G ol o5 eI | o & |1o4s/o | aso w2 - 7 I XXX XX X ok RPS7ARA
| weciosoese sy 30 s [Pshie | 50 [ o | = | 7 |x x| xx (x| x| mloke sy
3|6 iols Nze DIY | \ 0 ‘°/15‘/u9 lzo Lo - 7 x| x| x| x|x miwo kRESI7 4R B2
Yol Clors 1316 DA n|1% s/o |10 W — 7 x| X X | &K | X | mbkldspdiz|
" 1 £
5| 05¢ 101 Fi7/2. DT | 2|5 o | 17i2- | w0 | = 2 ¥ X X | sedeglszdrg )
6| ko5 ¢ 10151555 DI | B | 1555 | o - | 2. x |x ¥ |suikefesikid]
|ws o149 194F DIT ) M Yosfe | HIE | o - | Z X |X X SwkRB5 7P|
8§ OGE 0150925 DTI Y > Vs /o 757 | W Sl 7 S S S a1 S O Y -9 ot eligo.
w6l o 151850 PIT 5 l\, 'Y fro Lo / % TocpBlavik
10 | le (015 535 DI 5 '°/ 5o (o | |x Tey |Blah ke
Sampler(s) Pleas rmt & Slg / Shipment Method Required Turnaround Time: (Check Box) {1 Other Resulfs Due Date:
D&/\/ [} /\3 5003 Counier [ STD 10 Wk Days [ 5 Wk Days 1 2 Wk Days (24 Hour
Relipfui$hed by: é Di% / / .| Time; Received by: Notes:
ZQ\.L[{S/\N—- (5 (2oic T 25
Relin ed b{; Date: [ Ti Zm RM Cooler ID Cooler Temp | QC Package: (Check One Box Below)
‘ £ 1015 110 7/ [ Level 1 Std QC O TRRP Ghecklist
Logged by (LakgFatory): Date: Time: cl L °’r“°’V)= 3.\ [J Level lll Std QC/Raw Date [ TRRP Level IV
v [o| Ky L, 2 (30 [ Level IV SW846/CLP
Preservative Key:  1-HCI  2-HNO,  3-H,S0, '4-NaOH 5-Na,S,0, 6-NBHSQ)’ 7-Other- 8-4°C'  9-5035 [J Other

Note:

1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group.

Copyright 2008 by ALS Laboratory Group.

2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse.
3. The Chain of Custody is a legal document. All information must be completed accurately.




18-Oct-2010

Kris Nolan

AECOM Enviroment

5555 Glenwood Parkway SE
Grand Rapids, Ml 49512

Re: Marshall Oil Spill Hydrogeo Study 10/16/10 Work Order: 1010453

Dear Kris,

ALS Group USA, Corp received 14 samples on 16-Oct-2010 07:55 PM for the analyses presented in the
following report.

The analytical data provided relates directly to the samples received by ALS Environmental and for only
the analyses requested.

QC sample results for this data met laboratory specifications. Any exceptions are noted in the Case
Narrative, or noted with qualifiers in the report or QC batch information. Should this laboratory report
need to be reproduced, it should be reproduced in full unless written approval has been obtained from
ALS Environmental. Samples will be disposed in 30 days unless storage arrangements are made.
The total number of pages in this report is 44.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,

ﬂm}p ealin

Electronically approved by: Ann Preston

Ann Preston
Project Manager

Certificate No: 1L100452

www.alsglobal.com

AIGHT SOLUTIONS



ALS Group USA, Corp

Date: 18-Oct-10

Client:
Project:
Work Order:

AECOM Enviroment

Marshall Oil Spill Hydrogeo Study 10/16/10

1010453

Work Order Sample Summary

Lab Samp ID Client Sample ID

1010453-01
1010453-02
1010453-03
1010453-04
1010453-05
1010453-06
1010453-07
1010453-08
1010453-09
1010453-10
1010453-11
1010453-12
1010453-13
1010453-14

WGC10160955BRH1
WGC10161000DJJ1
WGC10161100DJJ1
WGC10161100DJJ2
WGD10161345DJJ1
WGD10161405BRH1
WGD10161505BRH1
WSD10161450DJJ1
WSD10161640DJJ1
WGD10161730BRH1
WGC10161405BRH4
WGC10161925BRHS
WGC10161930BRHS
WGC10161935BRHS

Matrix
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Tag Number

Collection Date

Date Received Hold

10/16/2010 09:55
10/16/2010 10:00
10/16/2010 11:00
10/16/2010 11:00
10/16/2010 13:45
10/16/2010 14:05
10/16/2010 15:05
10/16/2010 14:50
10/16/2010 16:40
10/16/2010 17:30
10/16/2010 14:05
10/16/2010

10/16/2010

10/16/2010

10/16/2010 19:55
10/16/2010 19:55
10/16/2010 19:55
10/16/2010 19:55
10/16/2010 19:55
10/16/2010 19:55
10/16/2010 19:55
10/16/2010 19:55
10/16/2010 19:55
10/16/2010 19:55
10/16/2010 19:55
10/16/2010 19:55
10/16/2010 19:55
10/16/2010 19:55

oo oogon
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ALS Group USA, Corp

Date: 18-Oct-10

Client: AECOM Enviroment QUALl FIERS
Project: Marshall Oil Spill Hydrogeo Study 10/16/10 !
WorkOrder: 1010453 ACRONYMS’ UNITS
Qualifier Description
* Value exceeds Regulatory Limit
a Not accredited
B Analyte detected in the associated Method Blank above the Reporting Limit
E Value above quantitation range
H Analyzed outside of Holding Time
J Analyte detected below quantitation limit
n Not offered for accreditation
ND Not Detected at the Reporting Limit
O Sample amount is > 4 times amount spiked
P Dual Column results percent difference > 40%
R RPD above laboratory control limit
S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL
Acronym Description
DUP Method Duplicate
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
MBLK Method Blank
MDL Method Detection Limit
MQL Method Quantitation Limit
MS Matrix Spike
MSD Matrix Spike Duplicate
PDS Post Digestion Spike
PQL Practical Quantitation Limit
SD Serial Dilution
Units Reported Description
pa/L Micrograms per Liter
mg/L Milligrams per Liter

QF Page 1 of 1



ALS Group USA, Corp

Date: 18-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10160955BRH1
Work Order: 1010453 Collection Date: 10/16/2010 9:55:00 AM
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-01 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/16/2010 Analyst: CES
Barium 0.16 0.10 0.10 mg/L 1 10/17/2010
Calcium 110 10 10 mg/L 1 10/17/2010
Iron 15 0.20 0.20 mg/L 1 10/17/2010
Magnesium 20 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 44 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: CES
Barium 0.11 0.10 0.10 mg/L 1 10/17/2010
Calcium 100 10 10 mg/L 1 10/17/2010
Iron 0.44 0.20 0.20 mg/L 1 10/17/2010
Magnesium 19 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 42 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/16/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/17/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/17/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/17/2010
Anthracene ND 5.0 5.0 pa/L 1 10/17/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Chrysene ND 1.0 1.0 pa/L 1 10/17/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/17/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/17/2010
Fluorene ND 5.0 5.0 pg/L 1 10/17/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/17/2010
Pyrene ND 5.0 5.0 pa/L 1 10/17/2010
Surr: 2,4,6-Tribromophenol 58.7 40-125 %REC 1 10/17/2010
Surr: 2-Fluorobiphenyl 56.7 50-110 %REC 1 10/17/2010
Surr: 2-Fluorophenol 37.1 20-110 %REC 1 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 18-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10160955BRH1
Work Order: 1010453 Collection Date: 10/16/2010 9:55:00 AM
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-01 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 70.2 50-125 %REC 1 10/17/2010
Surr: Nitrobenzene-d5 57.0 40-110 %REC 1 10/17/2010
Surr: Phenol-d6 21.7 20-110 %REC 1 10/17/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: MK
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Benzene ND 1.0 1.0 pg/L 1 10/17/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/17/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/17/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Toluene ND 1.0 1.0 pa/L 1 10/17/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/17/2010
Surr: 1,2-Dichloroethane-d4 107 70-120 %REC 1 10/17/2010
Surr: 4-Bromofluorobenzene 93.6 75-120 %REC 1 10/17/2010
Surr: Dibromofluoromethane 103 85-115 %REC 1 10/17/2010
Surr: Toluene-d8 99.4 85-120 %REC 1 10/17/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 360 10 10 mg/L 1 10/17/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/17/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 82 10 10 mg/L 10 10/17/2010
Sulfate 3.7 1.0 1.0 mg/L 1 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Date: 18-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10161000DJJ1
Work Order: 1010453 Collection Date: 10/16/2010 10:00:00 AM
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-02 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/16/2010 Analyst: CES
Barium 0.51 0.10 0.10 mg/L 1 10/17/2010
Calcium 130 10 10 mg/L 1 10/17/2010
Iron 26 0.20 0.20 mg/L 1 10/17/2010
Magnesium 30 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 16 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: CES
Barium 0.28 0.10 0.10 mg/L 1 10/17/2010
Calcium 120 10 10 mg/L 1 10/17/2010
Iron 1.8 0.20 0.20 mg/L 1 10/17/2010
Magnesium 30 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 16 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/16/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/17/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/17/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/17/2010
Anthracene ND 5.0 5.0 pa/L 1 10/17/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Chrysene ND 1.0 1.0 pa/L 1 10/17/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/17/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/17/2010
Fluorene ND 5.0 5.0 pg/L 1 10/17/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/17/2010
Pyrene ND 5.0 5.0 pa/L 1 10/17/2010
Surr: 2,4,6-Tribromophenol 63.8 40-125 %REC 1 10/17/2010
Surr: 2-Fluorobiphenyl 711 50-110 %REC 1 10/17/2010
Surr: 2-Fluorophenol 44.6 20-110 %REC 1 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 18-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10161000DJJ1
Work Order: 1010453 Collection Date: 10/16/2010 10:00:00 AM
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-02 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 49.2 50-125 S %REC 1 10/17/2010
Surr: Nitrobenzene-d5 70.9 40-110 %REC 1 10/17/2010
Surr: Phenol-d6 26.2 20-110 %REC 1 10/17/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: MK
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Benzene ND 1.0 1.0 pg/L 1 10/17/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/17/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/17/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Toluene ND 1.0 1.0 pa/L 1 10/17/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/17/2010
Surr: 1,2-Dichloroethane-d4 106 70-120 %REC 1 10/17/2010
Surr: 4-Bromofluorobenzene 98.8 75-120 %REC 1 10/17/2010
Surr: Dibromofluoromethane 104 85-115 %REC 1 10/17/2010
Surr: Toluene-d8 98.5 85-120 %REC 1 10/17/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 480 10 10 mg/L 1 10/17/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/17/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 33 10 10 mg/L 10 10/17/2010
Sulfate ND 1.0 1.0 mg/L 1 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Date: 18-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10161100DJJ1
Work Order: 1010453 Collection Date: 10/16/2010 11:00:00 AM
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-03 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/16/2010 Analyst: CES
Barium 0.28 0.10 0.10 mg/L 1 10/17/2010
Calcium 130 10 10 mg/L 1 10/17/2010
Iron 23 0.20 0.20 mg/L 1 10/17/2010
Magnesium 28 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 19 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: CES
Barium 0.18 0.10 0.10 mg/L 1 10/17/2010
Calcium 130 10 10 mg/L 1 10/17/2010
Iron 1.6 0.20 0.20 mg/L 1 10/17/2010
Magnesium 28 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 20 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/16/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/17/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/17/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/17/2010
Anthracene ND 5.0 5.0 pa/L 1 10/17/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Chrysene ND 1.0 1.0 pa/L 1 10/17/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/17/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/17/2010
Fluorene ND 5.0 5.0 pg/L 1 10/17/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/17/2010
Pyrene ND 5.0 5.0 pa/L 1 10/17/2010
Surr: 2,4,6-Tribromophenol 67.3 40-125 %REC 1 10/17/2010
Surr: 2-Fluorobiphenyl 63.0 50-110 %REC 1 10/17/2010
Surr: 2-Fluorophenol 42.1 20-110 %REC 1 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp Date: 18-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10161100DJJ1
Work Order: 1010453 Collection Date: 10/16/2010 11:00:00 AM
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-03 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 60.1 50-125 %REC 1 10/17/2010
Surr: Nitrobenzene-d5 64.4 40-110 %REC 1 10/17/2010
Surr: Phenol-d6 24.2 20-110 %REC 1 10/17/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: MK
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Benzene ND 1.0 1.0 pg/L 1 10/17/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/17/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/17/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Toluene ND 1.0 1.0 pa/L 1 10/17/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/17/2010
Surr: 1,2-Dichloroethane-d4 106 70-120 %REC 1 10/17/2010
Surr: 4-Bromofluorobenzene 98.6 75-120 %REC 1 10/17/2010
Surr: Dibromofluoromethane 104 85-115 %REC 1 10/17/2010
Surr: Toluene-d8 97.3 85-120 %REC 1 10/17/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 490 10 10 mg/L 1 10/17/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/17/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 41 10 10 mg/L 10 10/17/2010
Sulfate 4.1 1.0 1.0 mg/L 1 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Date: 18-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10161100DJJ2
Work Order: 1010453 Collection Date: 10/16/2010 11:00:00 AM
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-04 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/16/2010 Analyst: CES
Barium 0.27 0.10 0.10 mg/L 1 10/17/2010
Calcium 130 10 10 mg/L 1 10/17/2010
Iron 21 0.20 0.20 mg/L 1 10/17/2010
Magnesium 28 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 19 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: CES
Barium 0.17 0.10 0.10 mg/L 1 10/17/2010
Calcium 120 10 10 mg/L 1 10/17/2010
Iron 0.66 0.20 0.20 mg/L 1 10/17/2010
Magnesium 28 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 19 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/16/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/17/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/17/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/17/2010
Anthracene ND 5.0 5.0 pa/L 1 10/17/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Chrysene ND 1.0 1.0 pa/L 1 10/17/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/17/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/17/2010
Fluorene ND 5.0 5.0 pg/L 1 10/17/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/17/2010
Pyrene ND 5.0 5.0 pa/L 1 10/17/2010
Surr: 2,4,6-Tribromophenol 68.3 40-125 %REC 1 10/17/2010
Surr: 2-Fluorobiphenyl 65.5 50-110 %REC 1 10/17/2010
Surr: 2-Fluorophenol 37.0 20-110 %REC 1 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010453

Collection Date:

Date: 18-Oct-10

Client Sample ID: WGC10161100DJJ2
10/16/2010 11:00:00 AM

Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-04 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 66.3 50-125 %REC 1 10/17/2010
Surr: Nitrobenzene-d5 65.0 40-110 %REC 1 10/17/2010
Surr: Phenol-d6 21.2 20-110 %REC 1 10/17/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: MK
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Benzene ND 1.0 1.0 pg/L 1 10/17/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/17/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/17/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Toluene ND 1.0 1.0 pa/L 1 10/17/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/17/2010
Surr: 1,2-Dichloroethane-d4 107 70-120 %REC 1 10/17/2010
Surr: 4-Bromofluorobenzene 96.5 75-120 %REC 1 10/17/2010
Surr: Dibromofluoromethane 105 85-115 %REC 1 10/17/2010
Surr: Toluene-d8 97.2 85-120 %REC 1 10/17/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 490 10 10 mg/L 1 10/17/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/17/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 39 10 10 mg/L 10 10/17/2010
Sulfate 3.9 1.0 1.0 mg/L 1 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Date: 18-Oct-10

Client: AECOM Enviroment Client Sample ID: WGD10161345DJJ1
Work Order: 1010453 Collection Date: 10/16/2010 1:45:00 PM
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-05 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/16/2010 Analyst: CES
Barium ND 0.10 0.10 mg/L 1 10/17/2010
Calcium 110 10 10 mg/L 1 10/17/2010
Iron 4.4 0.20 0.20 mg/L 1 10/17/2010
Magnesium 14 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 9.2 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: CES
Barium ND 0.10 0.10 mg/L 1 10/17/2010
Calcium 100 10 10 mg/L 1 10/17/2010
Iron ND 0.20 0.20 mg/L 1 10/17/2010
Magnesium 13 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 8.7 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/16/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/17/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/17/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/17/2010
Anthracene ND 5.0 5.0 pa/L 1 10/17/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Chrysene ND 1.0 1.0 pa/L 1 10/17/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/17/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/17/2010
Fluorene ND 5.0 5.0 pg/L 1 10/17/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/17/2010
Pyrene ND 5.0 5.0 pa/L 1 10/17/2010
Surr: 2,4,6-Tribromophenol 65.7 40-125 %REC 1 10/17/2010
Surr: 2-Fluorobiphenyl 66.0 50-110 %REC 1 10/17/2010
Surr: 2-Fluorophenol 40.3 20-110 %REC 1 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.

AR Page 9 of 23



ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010453

Collection Date:

Date: 18-Oct-10

Client Sample ID: WGD10161345DJJ1
10/16/2010 1:45:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-05 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 76.1 50-125 %REC 1 10/17/2010
Surr: Nitrobenzene-d5 66.3 40-110 %REC 1 10/17/2010
Surr: Phenol-d6 24.2 20-110 %REC 1 10/17/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: MK
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Benzene ND 1.0 1.0 pg/L 1 10/17/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/17/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/17/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Toluene ND 1.0 1.0 pa/L 1 10/17/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/17/2010
Surr: 1,2-Dichloroethane-d4 108 70-120 %REC 1 10/17/2010
Surr: 4-Bromofluorobenzene 98.0 75-120 %REC 1 10/17/2010
Surr: Dibromofluoromethane 105 85-115 %REC 1 10/17/2010
Surr: Toluene-d8 97.3 85-120 %REC 1 10/17/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 320 10 10 mg/L 1 10/17/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/17/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 19 10 10 mg/L 1 10/17/2010
Sulfate 13 1.0 1.0 mg/L 1 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Date: 18-Oct-10

Client: AECOM Enviroment Client Sample ID: WGD10161405BRH1
Work Order: 1010453 Collection Date: 10/16/2010 2:05:00 PM
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-06 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/16/2010 Analyst: CES
Barium 0.18 0.10 0.10 mg/L 1 10/17/2010
Calcium 77 10 10 mg/L 1 10/17/2010
Iron 1.2 0.20 0.20 mg/L 1 10/17/2010
Magnesium 21 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 11 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: CES
Barium 0.17 0.10 0.10 mg/L 1 10/17/2010
Calcium 73 10 10 mg/L 1 10/17/2010
Iron ND 0.20 0.20 mg/L 1 10/17/2010
Magnesium 21 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 10 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/16/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/17/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/17/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/17/2010
Anthracene ND 5.0 5.0 pa/L 1 10/17/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Chrysene ND 1.0 1.0 pa/L 1 10/17/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/17/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/17/2010
Fluorene ND 5.0 5.0 pg/L 1 10/17/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/17/2010
Pyrene ND 5.0 5.0 pa/L 1 10/17/2010
Surr: 2,4,6-Tribromophenol 53.4 40-125 %REC 1 10/17/2010
Surr: 2-Fluorobiphenyl 58.8 50-110 %REC 1 10/17/2010
Surr: 2-Fluorophenol 36.9 20-110 %REC 1 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010453

Collection Date:

Date: 18-Oct-10

Client Sample ID: WGD10161405BRH1
10/16/2010 2:05:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-06 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 72.6 50-125 %REC 1 10/17/2010
Surr: Nitrobenzene-d5 60.0 40-110 %REC 1 10/17/2010
Surr: Phenol-d6 22.7 20-110 %REC 1 10/17/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: MK
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Benzene ND 1.0 1.0 pg/L 1 10/17/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/17/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/17/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Toluene ND 1.0 1.0 pa/L 1 10/17/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/17/2010
Surr: 1,2-Dichloroethane-d4 106 70-120 %REC 1 10/17/2010
Surr: 4-Bromofluorobenzene 96.4 75-120 %REC 1 10/17/2010
Surr: Dibromofluoromethane 104 85-115 %REC 1 10/17/2010
Surr: Toluene-d8 98.7 85-120 %REC 1 10/17/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 260 10 10 mg/L 1 10/17/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/17/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 23 10 10 mg/L 10 10/17/2010
Sulfate 36 10 1.0 mg/L 10 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Date: 18-Oct-10

Client: AECOM Enviroment Client Sample ID: WGD10161505BRH1
Work Order: 1010453 Collection Date: 10/16/2010 3:05:00 PM
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-07 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/16/2010 Analyst: CES
Barium ND 0.10 0.10 mg/L 1 10/17/2010
Calcium 65 10 10 mg/L 1 10/17/2010
Iron 11 0.20 0.20 mg/L 1 10/17/2010
Magnesium 13 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 12 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: CES
Barium ND 0.10 0.10 mg/L 1 10/17/2010
Calcium 62 10 10 mg/L 1 10/17/2010
Iron 0.66 0.20 0.20 mg/L 1 10/17/2010
Magnesium 12 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 11 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/16/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/17/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/17/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/17/2010
Anthracene ND 5.0 5.0 pa/L 1 10/17/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Chrysene ND 1.0 1.0 pa/L 1 10/17/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/17/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/17/2010
Fluorene ND 5.0 5.0 pg/L 1 10/17/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/17/2010
Pyrene ND 5.0 5.0 pa/L 1 10/17/2010
Surr: 2,4,6-Tribromophenol 59.0 40-125 %REC 1 10/17/2010
Surr: 2-Fluorobiphenyl 55.4 50-110 %REC 1 10/17/2010
Surr: 2-Fluorophenol 33.6 20-110 %REC 1 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010453

Collection Date:

Date: 18-Oct-10

Client Sample ID: WGD10161505BRH1
10/16/2010 3:05:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-07 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 97.1 50-125 %REC 1 10/17/2010
Surr: Nitrobenzene-d5 54.5 40-110 %REC 1 10/17/2010
Surr: Phenol-d6 215 20-110 %REC 1 10/17/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: MK
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Benzene ND 1.0 1.0 pg/L 1 10/17/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/17/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/17/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Toluene ND 1.0 1.0 pa/L 1 10/17/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/17/2010
Surr: 1,2-Dichloroethane-d4 106 70-120 %REC 1 10/17/2010
Surr: 4-Bromofluorobenzene 96.0 75-120 %REC 1 10/17/2010
Surr: Dibromofluoromethane 105 85-115 %REC 1 10/17/2010
Surr: Toluene-d8 97.0 85-120 %REC 1 10/17/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 210 10 10 mg/L 1 10/17/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/17/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 22 10 10 mg/L 2 10/17/2010
Sulfate 8.0 2.0 1.0 mg/L 2 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010453

Date: 18-Oct-10

Client Sample ID: WSD10161450DJJ1
Collection Date: 10/16/2010 2:50:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-08 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/16/2010 Analyst: CES
Calcium 78 10 10 mg/L 1 10/17/2010
Iron 0.23 0.20 0.20 mg/L 1 10/17/2010
Magnesium 23 1.0 1.0 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 22 1.0 1.0 mg/L 1 10/17/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 260 10 10 mg/L 1 10/17/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/17/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 50 10 10 mg/L 10 10/17/2010
Sulfate 38 10 1.0 mg/L 10 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010453

Date: 18-Oct-10

Client Sample ID: WSD10161640DJJ1
Collection Date: 10/16/2010 4:40:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-09 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/16/2010 Analyst: CES
Calcium 74 10 10 mg/L 1 10/17/2010
Iron ND 0.20 0.20 mg/L 1 10/17/2010
Magnesium 21 1.0 1.0 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 22 1.0 1.0 mg/L 1 10/17/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 260 10 10 mg/L 1 10/17/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/17/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 46 10 10 mg/L 10 10/17/2010
Sulfate 35 10 1.0 mg/L 10 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.

AR Page 16 of 23



ALS Group USA, Corp

Date: 18-Oct-10

Client: AECOM Enviroment Client Sample ID: WGD10161730BRH1
Work Order: 1010453 Collection Date: 10/16/2010 5:30:00 PM
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-10 Matrix: WATER
MDEQ A
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/16/2010 Analyst: CES
Barium ND 0.10 0.10 mg/L 1 10/17/2010
Calcium 74 10 10 mg/L 1 10/17/2010
Iron 32 0.20 0.20 mg/L 1 10/17/2010
Magnesium 20 1.0 1.0 mg/L 1 10/17/2010
Nickel 0.025 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 34 1.0 1.0 mg/L 1 10/17/2010
Vanadium 0.11 0.0040 0.0040 mg/L 1 10/17/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: CES
Barium ND 0.10 0.10 mg/L 1 10/17/2010
Calcium 69 10 10 mg/L 1 10/17/2010
Iron ND 0.20 0.20 mg/L 1 10/17/2010
Magnesium 16 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium 35 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/16/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/17/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/17/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/17/2010
Anthracene ND 5.0 5.0 pa/L 1 10/17/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Chrysene ND 1.0 1.0 pa/L 1 10/17/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/17/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/17/2010
Fluorene ND 5.0 5.0 pg/L 1 10/17/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/17/2010
Pyrene ND 5.0 5.0 pa/L 1 10/17/2010
Surr: 2,4,6-Tribromophenol 63.7 40-125 %REC 1 10/17/2010
Surr: 2-Fluorobiphenyl 63.8 50-110 %REC 1 10/17/2010
Surr: 2-Fluorophenol 375 20-110 %REC 1 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010453

Collection Date:

Date: 18-Oct-10

Client Sample ID: WGD10161730BRH1
10/16/2010 5:30:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-10 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 62.4 50-125 %REC 1 10/17/2010
Surr: Nitrobenzene-d5 65.5 40-110 %REC 1 10/17/2010
Surr: Phenol-d6 23.9 20-110 %REC 1 10/17/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: MK
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Benzene ND 1.0 1.0 pg/L 1 10/17/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/17/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/17/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Toluene ND 1.0 1.0 pa/L 1 10/17/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/17/2010
Surr: 1,2-Dichloroethane-d4 106 70-120 %REC 1 10/17/2010
Surr: 4-Bromofluorobenzene 99.1 75-120 %REC 1 10/17/2010
Surr: Dibromofluoromethane 104 85-115 %REC 1 10/17/2010
Surr: Toluene-d8 97.4 85-120 %REC 1 10/17/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) 230 10 10 mg/L 1 10/17/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/17/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride 55 10 10 mg/L 10 10/17/2010
Sulfate 48 10 1.0 mg/L 10 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Date: 18-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10161405BRH4
Work Order: 1010453 Collection Date: 10/16/2010 2:05:00 PM
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-11 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
METALS BY ICP-MS SWG6020A Prep Date: 10/16/2010 Analyst: CES
Barium ND 0.10 0.10 mg/L 1 10/17/2010
Calcium ND 10 10 mg/L 1 10/17/2010
Iron ND 0.20 0.20 mg/L 1 10/17/2010
Magnesium ND 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium ND 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
METALS BY ICP-MS (DISSOLVED) SW6020A Analyst: CES
Barium ND 0.10 0.10 mg/L 1 10/17/2010
Calcium ND 10 10 mg/L 1 10/17/2010
Iron ND 0.20 0.20 mg/L 1 10/17/2010
Magnesium ND 1.0 1.0 mg/L 1 10/17/2010
Nickel ND 0.020 0.020 mg/L 1 10/17/2010
Potassium ND 10 10 mg/L 1 10/17/2010
Sodium ND 1.0 1.0 mg/L 1 10/17/2010
Vanadium ND 0.0040 0.0040 mg/L 1 10/17/2010
SEMI-VOLATILE ORGANIC COMPOUNDS SW8270 Prep Date: 10/16/2010 Analyst: HL
2-Methylnaphthalene ND 5.0 5.0 pa/L 1 10/17/2010
Acenaphthene ND 5.0 5.0 pg/L 1 10/17/2010
Acenaphthylene ND 5.0 5.0 pa/L 1 10/17/2010
Anthracene ND 5.0 5.0 pa/L 1 10/17/2010
Benzo(a)anthracene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(a)pyrene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(b)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(g,h,i)perylene ND 1.0 1.0 pa/L 1 10/17/2010
Benzo(k)fluoranthene ND 1.0 1.0 pa/L 1 10/17/2010
Chrysene ND 1.0 1.0 pa/L 1 10/17/2010
Dibenzo(a,h)anthracene ND 2.0 2.0 pg/L 1 10/17/2010
Fluoranthene ND 1.0 1.0 pg/L 1 10/17/2010
Fluorene ND 5.0 5.0 pg/L 1 10/17/2010
Indeno(1,2,3-cd)pyrene ND 2.0 2.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
Phenanthrene ND 2.0 2.0 pa/L 1 10/17/2010
Pyrene ND 5.0 5.0 pa/L 1 10/17/2010
Surr: 2,4,6-Tribromophenol 77.0 40-125 %REC 1 10/17/2010
Surr: 2-Fluorobiphenyl 79.7 50-110 %REC 1 10/17/2010
Surr: 2-Fluorophenol 50.6 20-110 %REC 1 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010453

Collection Date:

Date: 18-Oct-10

Client Sample ID: WGC10161405BRH4
10/16/2010 2:05:00 PM

Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-11 Matrix: WATER
MDEQ o
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
Surr: 4-Terphenyl-d14 81.5 50-125 %REC 1 10/17/2010
Surr: Nitrobenzene-d5 80.3 40-110 %REC 1 10/17/2010
Surr: Phenol-d6 30.1 20-110 %REC 1 10/17/2010
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: MK
1,2,3-Trimethylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Benzene ND 1.0 1.0 pg/L 1 10/17/2010
Cyclohexane ND 5.0 5.0 pa/L 1 10/17/2010
Ethylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
n-Propylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pg/L 1 10/17/2010
p-lsopropyltoluene ND 5.0 5.0 pa/L 1 10/17/2010
sec-Butylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Toluene ND 1.0 1.0 pa/L 1 10/17/2010
Xylenes, Total ND 3.0 3.0 pg/L 1 10/17/2010
Surr: 1,2-Dichloroethane-d4 106 70-120 %REC 1 10/17/2010
Surr: 4-Bromofluorobenzene 98.0 75-120 %REC 1 10/17/2010
Surr: Dibromofluoromethane 105 85-115 %REC 1 10/17/2010
Surr: Toluene-d8 97.8 85-120 %REC 1 10/17/2010
ALKALINITY (AS CACO3) A2320 B Analyst: JJG
Alkalinity, Bicarbonate (as CaCO3) ND 10 10 mg/L 1 10/17/2010
Alkalinity, Carbonate (as CaCO3) ND 10 10 mg/L 1 10/17/2010
ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: ED
Chloride ND 10 10 mg/L 1 10/17/2010
Sulfate ND 1.0 1.0 mg/L 1 10/17/2010
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Date: 18-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10161925BRH5
Work Order: 1010453 Collection Date: 10/16/2010
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-12 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: MK
1,2,3-Trimethylbenzene ND 5.0 5.0 pa/L 1 10/17/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Benzene ND 1.0 1.0 pg/L 1 10/17/2010
Cyclohexane ND 5.0 5.0 pg/L 1 10/17/2010
Ethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
n-Propylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/17/2010
p-lsopropyltoluene ND 5.0 5.0 pg/L 1 10/17/2010
sec-Butylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Toluene ND 1.0 1.0 pg/L 1 10/17/2010
Xylenes, Total ND 3.0 3.0 pa/L 1 10/17/2010
Surr: 1,2-Dichloroethane-d4 106 70-120 %REC 1 10/17/2010
Surr: 4-Bromofluorobenzene 97.2 75-120 %REC 1 10/17/2010
Surr: Dibromofluoromethane 100 85-115 %REC 1 10/17/2010
Surr: Toluene-d8 97.6 85-120 %REC 1 10/17/2010

Note:

See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Date: 18-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10161930BRH5
Work Order: 1010453 Collection Date: 10/16/2010
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-13 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: MK
1,2,3-Trimethylbenzene ND 5.0 5.0 pa/L 1 10/17/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Benzene ND 1.0 1.0 pg/L 1 10/17/2010
Cyclohexane ND 5.0 5.0 pg/L 1 10/17/2010
Ethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
n-Propylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/17/2010
p-lsopropyltoluene ND 5.0 5.0 pg/L 1 10/17/2010
sec-Butylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Toluene ND 1.0 1.0 pg/L 1 10/17/2010
Xylenes, Total ND 3.0 3.0 pa/L 1 10/17/2010
Surr: 1,2-Dichloroethane-d4 107 70-120 %REC 1 10/17/2010
Surr: 4-Bromofluorobenzene 97.0 75-120 %REC 1 10/17/2010
Surr: Dibromofluoromethane 103 85-115 %REC 1 10/17/2010
Surr: Toluene-d8 98.0 85-120 %REC 1 10/17/2010

Note:

See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Date: 18-Oct-10

Client: AECOM Enviroment Client Sample ID: WGC10161935BRH5
Work Order: 1010453 Collection Date: 10/16/2010
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Lab ID: 1010453-14 Matrix: WATER
MDEQ oL
Report  op Memo 2 Dilution
Analyses Result  Limit TDL Qual Units Factor Date Analyzed
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: MK
1,2,3-Trimethylbenzene ND 5.0 5.0 pa/L 1 10/17/2010
1,2,4-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
1,3,5-Trimethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Benzene ND 1.0 1.0 pg/L 1 10/17/2010
Cyclohexane ND 5.0 5.0 pg/L 1 10/17/2010
Ethylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Isopropylbenzene ND 5.0 5.0 pg/L 1 10/17/2010
n-Propylbenzene ND 1.0 1.0 pa/L 1 10/17/2010
Naphthalene ND 5.0 5.0 pa/L 1 10/17/2010
p-lsopropyltoluene ND 5.0 5.0 pg/L 1 10/17/2010
sec-Butylbenzene ND 1.0 1.0 pg/L 1 10/17/2010
Toluene ND 1.0 1.0 pg/L 1 10/17/2010
Xylenes, Total ND 3.0 3.0 pa/L 1 10/17/2010
Surr: 1,2-Dichloroethane-d4 106 70-120 %REC 1 10/17/2010
Surr: 4-Bromofluorobenzene 97.4 75-120 %REC 1 10/17/2010
Surr: Dibromofluoromethane 102 85-115 %REC 1 10/17/2010
Surr: Toluene-d8 98.6 85-120 %REC 1 10/17/2010

Note:

See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group USA, Corp

Client: AECOM Enviroment
Work Order: 1010453
Project: Marshall Oil Spill Hydrogeo Study 10/16/10

Date: 18-Oct-10
QC BATCH REPORT

Batch ID: 30017

Instrument ID ICPMS2

Method: SW6020A

MBLK Sample ID: MBLK-30017-30017 Units: mg/L Analysis Date: 10/17/2010 07:42 PM
Client ID: Run ID: ICPMS2_101017A SegNo: 1453319 Prep Date: 10/16/2010 DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %wREC ~ Limit Value wRPD  Limit Qual
Barium ND 0.0050
Calcium ND 0.50
Iron ND 0.080
Magnesium ND 0.20
Nickel 0.001253 0.0050 J
Potassium 0.0102 0.20 J
Sodium 0.01301 0.20 J
Vanadium ND 0.0050
LCS Sample ID: LCS-30017-30017 Units: mg/L Analysis Date: 10/17/2010 07:47 PM
Client ID: Run ID: ICPMS2_101017A SegNo: 1453320 Prep Date: 10/16/2010 DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC  Limit Value wRPD  Limit Qual
Barium 0.1001 0.0050 0.1 0 100 80-120 0
Calcium 10.12 0.50 10 0 101 80-120 0
Iron 10.35 0.080 10 0 104  80-120 0
Magnesium 10.5 0.20 10 0 105 80-120 0
Nickel 0.09912 0.0050 0.1 0 99.1 80-120 0
Potassium 10.15 0.20 10 0 102  80-120 0
Sodium 10.44 0.20 10 0 104  80-120 0
Vanadium 0.1002 0.0050 0.1 0 100 80-120 0
LCSD Sample ID: LCSD-30017-30017 Units: mg/L Analysis Date: 10/17/2010 07:52 PM
Client ID: Run ID: ICPMS2_101017A SegNo: 1453321 Prep Date: 10/16/2010 DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC  Limit Value wRPD  Limit Qual
Barium 0.1011 0.0050 0.1 0 101  80-120 0.1001 0.994 20
Calcium 10.41 0.50 10 0 104  80-120 10.12 2.83 20
Iron 10.46 0.080 10 0 105 80-120 10.35 1.06 20
Magnesium 10.61 0.20 10 0 106  80-120 10.5 1.04 20
Nickel 0.1006 0.0050 0.1 0 101  80-120 0.09912 1.48 20
Potassium 10.32 0.20 10 0 103  80-120 10.15 1.66 20
Sodium 10.52 0.20 10 0 105 80-120 10.44 0.763 20
Vanadium 0.1027 0.0050 0.1 0 103  80-120 0.1002 2.46 20
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010453

Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Batch ID: 30017 Instrument ID ICPMS2 Method: SW6020A
MS Sample ID: 1010453-07CMS Units: mg/L Analysis Date: 10/17/2010 09:55 PM
Client ID: WGD10161505BRH1 Run ID: ICPMS2_101017A SeqNo: 1453348 Prep Date: 10/16/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1813 0.0050 0.1 0.08368 97.6 80-120 0
Calcium 72.7 0.50 10 64.51 819 80-120 0 (0]
Iron 11.03 0.080 10 1.082 99.5 80-120 0
Magnesium 22.19 0.20 10 12.6 959 80-120 0
Nickel 0.09637 0.0050 0.1 0.001364 95 80-120 0
Potassium 12.14 0.20 10 2.246 98.9 80-120 0
Sodium 21.2 0.20 10 11.68 95.2  80-120 0
Vanadium 0.09954 0.0050 0.1  0.0002333 99.3 80-120 0
MSD Sample ID: 1010453-07CMSD Units: mg/L Analysis Date: 10/17/2010 10:00 PM
Client ID: WGD10161505BRH1 Run ID: ICPMS2_101017A SeqNo: 1453349 Prep Date: 10/16/2010 DF: 1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval  Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1841 0.0050 0.1 0.08368 100 80-120 0.1813 1.53 20
Calcium 73.19 0.50 10 64.51 86.8 80-120 72.7 0.672 20 (0]
Iron 11.09 0.080 10 1.082 100 80-120 11.03 0.542 20
Magnesium 22.35 0.20 10 12.6 97.5 80-120 22.19 0.718 20
Nickel 0.097 0.0050 0.1 0.001364 95.6 80-120 0.09637 0.652 20
Potassium 12.29 0.20 10 2.246 100 80-120 12.14 1.23 20
Sodium 21.58 0.20 10 11.68 99  80-120 21.2 1.78 20
Vanadium 0.1007 0.0050 0.1  0.0002333 100 80-120 0.09954 1.16 20
The following samples were analyzed in this batch: 1010453-01C 1010453-02C 1010453-03C

1010453-04C 1010453-05C 1010453-06C

1010453-07C 1010453-08B 1010453-09B

1010453-10C 1010453-11C
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010453
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Batch ID: R82605 Instrument ID ICPMS2 Method: SW6020A (Dissolve)
MBLK Sample ID: MBLK-R82605-R82605 Units: mg/L Analysis Date: 10/17/2010 07:37 PM
Client ID: Run ID: ICPMS2_101017A SeqNo: 1453335 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Barium ND 0.0050
Calcium ND 0.50
Iron ND 0.080
Magnesium ND 0.20
Nickel ND 0.0050
Potassium ND 0.20
Sodium ND 0.20
Vanadium ND 0.0050
LCS Sample ID: LCS-R82605-R82605 Units: mg/L Analysis Date: 10/17/2010 07:33 PM
Client ID: Run ID: ICPMS2_101017A SeqNo: 1453336 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1011 0.0050 0.1 0 101  80-120 0
Calcium 9.943 0.50 10 0 99.4  80-120 0
Iron 10.03 0.080 10 0 100 80-120 0
Magnesium 10.14 0.20 10 0 101 80-120 0
Nickel 0.09861 0.0050 0.1 0 98.6  80-120 0
Potassium 9.958 0.20 10 0 99.6  80-120 0
Sodium 10.21 0.20 10 0 102  80-120 0
Vanadium 0.0991 0.0050 0.1 0 99.1 80-120 0
LCSD Sample ID: LCSD-R82605-R82605 Units: mg/L Analysis Date: 10/17/2010 08:37 PM
Client ID: Run ID: ICPMS2_101017A SegNo: 1453338 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1014 0.0050 0.1 0 101  80-120 0.1011 0.296 20
Calcium 9.799 0.50 10 0 98 80-120 9.943 1.46 20
Iron 9.894 0.080 10 0 98.9 80-120 10.03 1.37 20
Magnesium 10.1 0.20 10 0 101  80-120 10.14 0.395 20
Nickel 0.09686 0.0050 0.1 0 96.9 80-120 0.09861 1.79 20
Potassium 9.868 0.20 10 0 98.7 80-120 9.958 0.908 20
Sodium 10.11 0.20 10 0 101  80-120 10.21 0.984 20
Vanadium 0.09863 0.0050 0.1 0 98.6  80-120 0.0991 0.475 20
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

QC Page: 3 of 15



Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010453
Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Batch ID: R82605 Instrument ID ICPMS2 Method: SW6020A (Dissolve)
MS Sample ID: 1010453-07DMS Units: mg/L Analysis Date: 10/17/2010 08:47 PM
Client ID: WGD10161505BRH1 Run ID: ICPMS2_101017A SegNo: 1453331 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.181 0.0050 0.1 0.07861 102  80-120 0
Calcium 71.19 0.50 10 61.53 96.6 80-120 0 O
Iron 11.32 0.080 10 0.6641 107 80-120 0
Magnesium 22.6 0.20 10 12.02 106  80-120 0
Nickel 0.1006 0.0050 0.1 0.003245 97.4 80-120 0
Potassium 13.03 0.20 10 2.585 104  80-120 0
Sodium 21.73 0.20 10 11.15 106 80-120 0
Vanadium 0.1059 0.0050 0.1 0.0006031 105 80-120 0
MSD Sample ID: 1010453-07DMSD Units: mg/L Analysis Date: 10/17/2010 08:51 PM
Client ID: WGD10161505BRH1 Run ID: ICPMS2_101017A SeqNo: 1453332 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value wRPD  Limit Qual
Barium 0.1736 0.0050 0.1 0.07861 95  80-120 0.181 4.17 20
Calcium 69.73 0.50 10 61.53 82 80-120 71.19 2.07 20 O
Iron 10.59 0.080 10 0.6641 99.3 80-120 11.32 6.66 20
Magnesium 21.8 0.20 10 12.02 97.8 80-120 22.6 3.6 20
Nickel 0.09358 0.0050 0.1 0.003245 90.3 80-120 0.1006 7.23 20
Potassium 12.39 0.20 10 2.585 98 80-120 13.03 5.04 20
Sodium 20.83 0.20 10 11.15 96.8 80-120 21.73 4.23 20
Vanadium 0.09921 0.0050 0.1 0.0006031 98.6  80-120 0.1059 6.52 20

1010453-01D
1010453-04D
1010453-07D

1010453-02D
1010453-05D
1010453-10D

The following samples were analyzed in this batch:

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

1010453-03D
1010453-06D
1010453-11D
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010453

Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Batch ID: 30015 Instrument ID SVMS5 Method: SW8270
MBLK Sample ID: SBLKW1-30015-30015 Units: pg/L Analysis Date: 10/17/2010 06:22 PM
Client ID: Run ID: SVMS5_101017A SeqNo: 1453428 Prep Date: 10/16/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
2-Methylnaphthalene ND 5.0
Acenaphthene ND 5.0
Acenaphthylene ND 5.0
Anthracene ND 5.0
Benzo(a)anthracene ND 5.0
Benzo(a)pyrene ND 5.0
Benzo(b)fluoranthene ND 5.0
Benzo(g,h,i)perylene ND 5.0
Benzo(k)fluoranthene ND 5.0
Chrysene ND 5.0
Dibenzo(a,h)anthracene ND 5.0
Fluoranthene ND 5.0
Fluorene ND 5.0
Indeno(1,2,3-cd)pyrene ND 5.0
Naphthalene ND 5.0
Phenanthrene ND 5.0
Pyrene ND 5.0
Surr: 2,4,6-Tribromophenol 39.65 0 50 0 79.3  40-125 0
Surr: 2-Fluorobiphenyl 38.86 0 50 0 77.7 50-110 0
Surr: 2-Fluorophenol 29.98 0 50 0 60 20-110 0
Surr: 4-Terphenyl-d14 42.14 0 50 0 84.3 50-125 0
Surr: Nitrobenzene-d5 38.31 0 50 0 76.6  40-110 0
Surr: Phenol-d6 17.49 0 50 0 35 20-110 0
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment
Work Order: 1010453

Project: Marshall Oil Spill Hydrogeo Study 10/16/10

QC BATCH REPORT

Batch ID: 30015 Instrument ID SVMS5

Method: SwW8270

LCS Sample ID: SLCSW1-30015-30015
Client ID: Run ID: SVMS5_101017A
Analyte Result PQL SPKVal
2-Methylnaphthalene 31.68 5.0 40
Acenaphthene 32.71 5.0 40
Acenaphthylene 35.82 5.0 40
Anthracene 40.32 5.0 40
Benzo(a)anthracene 38.87 5.0 40
Benzo(a)pyrene 40.12 5.0 40
Benzo(b)fluoranthene 39.41 5.0 40
Benzo(g,h,i)perylene 46.25 5.0 40
Benzo(k)fluoranthene 39.03 5.0 40
Chrysene 36.28 5.0 40
Dibenzo(a,h)anthracene 43.99 5.0 40
Fluoranthene 41.44 5.0 40
Fluorene 35.25 5.0 40
Indeno(1,2,3-cd)pyrene 44.6 5.0 40
Naphthalene 31.81 5.0 40
Phenanthrene 38.96 5.0 40
Pyrene 41.92 5.0 40
Surr: 2,4,6-Tribromophenol 43.56 0 50
Surr: 2-Fluorobiphenyl 37.39 0 50
Surr: 2-Fluorophenol 25.53 0 50
Surr: 4-Terphenyl-d14 39.4 0 50
Surr: Nitrobenzene-d5 35.64 0 50
Surr: Phenol-d6 14.85 0 50
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqNo: 1453424

O O O O 0O OO0 O O 0O O O O oo oo oo oo oo

%REC

79.2
81.8
89.6
101
97.2
100
98.5
116
97.6
90.7
110
104
88.1
112
79.5
97.4
105
87.1
74.8
51.1
78.8
71.3
29.7

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/17/2010 03:57 PM

RPD Ref
Value

O O O O O O O 0O O 0O 0O O o oo oo o o o o o o

Prep Date: 10/16/2010

%RPD

DF: 1

RPD
Limit Qual
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Client: AECOM Enviroment
Work Order: 1010453

Project: Marshall Oil Spill Hydrogeo Study 10/16/10

QC BATCH REPORT

Batch ID: 30015 Instrument ID SVMS5

Method: SwW8270

LCSD Sample ID: SLCSDW1-30015-30015
Client ID: Run ID: SVMS5_101017A
Analyte Result PQL SPKVal
2-Methylnaphthalene 31.61 5.0 40
Acenaphthene 33.1 5.0 40
Acenaphthylene 35.97 5.0 40
Anthracene 39 5.0 40
Benzo(a)anthracene 38.47 5.0 40
Benzo(a)pyrene 39.17 5.0 40
Benzo(b)fluoranthene 38.71 5.0 40
Benzo(g,h,i)perylene 45.44 5.0 40
Benzo(k)fluoranthene 37.54 5.0 40
Chrysene 35.77 5.0 40
Dibenzo(a,h)anthracene 42.97 5.0 40
Fluoranthene 39.88 5.0 40
Fluorene 35.7 5.0 40
Indeno(1,2,3-cd)pyrene 43.45 5.0 40
Naphthalene 32.05 5.0 40
Phenanthrene 37.97 5.0 40
Pyrene 41.18 5.0 40
Surr: 2,4,6-Tribromophenol 43 0 50
Surr: 2-Fluorobiphenyl 39.13 0 50
Surr: 2-Fluorophenol 26.66 0 50
Surr: 4-Terphenyl-d14 39.48 0 50
Surr: Nitrobenzene-d5 36.77 0 50
Surr: Phenol-d6 16.04 0 50
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqNo: 1453425

O O O O 0O OO0 O 0O 0O O OO oo oo oo oo oo

%REC

79
82.8
89.9
97.5
96.2
97.9
96.8

114
93.8
89.4

107
99.7
89.2

109
80.1
94.9

103

86
78.3
53.3

79
73.5
32.1

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/17/2010 04:33 PM

RPD Ref
Value

31.68
32.71
35.82
40.32
38.87
40.12
39.41
46.25
39.03
36.28
43.99
41.44
35.25

44.6
31.81
38.96
41.92
43.56
37.39
25.53

394
35.64
14.85

Prep Date: 10/16/2010

%RPD

0.221
1.19
0.418
3.33
1.03
2.4
1.79
1.77
3.89
1.42
2.35
3.84
1.27
2.61
0.752
2.57
1.78
1.29
4.55
4.33
0.203
3.12
7.7

DF: 1

RPD
Limit Qual

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
40
40
40
40
40
40
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Client: AECOM Enviroment

Work Order:
Project:

1010453
Marshall Oil Spill Hydrogeo Study 10/16/10

QC BATCH REPORT

Batch ID: 30015

Instrument ID SVMS5

Method: SwW8270

MS Sample ID: 1010453-07B MS
Client ID: WGD10161505BRH1

Run ID: SVMS5_101017A

Analyte Result PQL SPKVal
2-Methylnaphthalene 311.6 50 400
Acenaphthene 3215 50 400
Acenaphthylene 353.7 50 400
Anthracene 380.8 50 400
Benzo(a)anthracene 3715 50 400
Benzo(a)pyrene 374.9 50 400
Benzo(b)fluoranthene 348.2 50 400
Benzo(g,h,i)perylene 428.5 50 400
Benzo(k)fluoranthene 387.2 50 400
Chrysene 333.6 50 400
Dibenzo(a,h)anthracene 407.8 50 400
Fluoranthene 381.1 50 400
Fluorene 351.4 50 400
Indeno(1,2,3-cd)pyrene 412.6 50 400
Naphthalene 3215 50 400
Phenanthrene 360.1 50 400
Pyrene 391.3 50 400
Surr: 2,4,6-Tribromophenol 406.3 0 500
Surr: 2-Fluorobiphenyl 385.1 0 500
Surr: 2-Fluorophenol 231.3 0 500
Surr: 4-Terphenyl-d14 392.2 0 500
Surr: Nitrobenzene-d5 365.2 0 500
Surr: Phenol-d6 147.5 0 500
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

Units: pg/L

SeqNo: 1453426

O O O O 0O OO0 O O 0O O O O oo oo oo oo oo

%REC

77.9
80.4
88.4
95.2
92.9
93.7
87
107
96.8
83.4
102
95.3
87.8
103
80.4
90
97.8
81.3
i
46.3
78.4
73
29.5

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/17/2010 05:09 PM

RPD Ref
Value

O O O O O O O 0O O 0O 0O O o oo oo o o o o o o

Prep Date: 10/16/2010

%RPD

DF: 1

RPD
Limit Qual
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Client:
Work Order:
Project:

AECOM Enviroment
1010453
Marshall Oil Spill Hydrogeo Study 10/16/10

QC BATCH REPORT

Batch ID: 30015

Instrument ID SVMS5

Method: SwW8270

MSD Sample ID: 1010453-07B MSD

Client ID: WGD10161505BRH1

Analyte

2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Surr: 2,4,6-Tribromophenol

Surr: 2-Fluorobiphenyl
Surr: 2-Fluorophenol
Surr: 4-Terphenyl-d14
Surr: Nitrobenzene-d5
Surr: Phenol-d6

Run ID: SVMS5_101017A

Result

336.6
343.4
376.5

402
385.7
395.2
398.6
447.3
372.6

353
427.2
401.2
370.8
431.8
350.4
382.5
406.8
433.5
407.3
265.1
411.2
399.8

173

PQL

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

O O O o o o

SPK Val

400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
500
500
500
500
500
500

Units: pg/L

SeqNo: 1453427

SPK Ref

Value %REC

84.2
85.8
94.1
100
96.4
98.8
99.6
112
93.2
88.2
107
100
92.7
108
87.6
95.6
102
86.7
81.5
53
82.2
80
34.6

O O O O 0O OO0 O 0O 0O O O 0O oo oo oo oo oo

Control
Limit
45-105
45-110
50-105
55-110
55-110
55-110
45-120
40-125
45-125
55-110
40-125
55-115
50-110
45-125
40-100
50-115
50-130
40-125
50-110
20-110
50-125
40-110
20-110

Analysis Date: 10/17/2010 05:45 PM

RPD Ref
Value

311.6
3215
353.7
380.8
3715
374.9
348.2
428.5
387.2
333.6
407.8
381.1
351.4
412.6
3215
360.1
391.3
406.3
385.1
231.3
392.2
365.2
147.5

Prep Date: 10/16/2010

%RPD

7.71
6.59
6.24
5.42
3.75
5.27
13.5
4.29
3.84
5.65
4.65
5.14
5.37
4.55

8.6
6.03
3.88
6.48

5.6
13.6
4.73
9.05
15.9

DF: 1

RPD
Limit Qual

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
40
40
40
40
40
40

The following samples were analyzed in this batch:

1010453-01B
1010453-04B
1010453-07B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

1010453-02B
1010453-05B
1010453-10B

1010453-03B
1010453-06B
1010453-11B
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Client:
Work Order:
Project:

AECOM Enviroment
1010453
Marshall Oil Spill Hydrogeo Study 10/16/10

QC BATCH REPORT

Batch ID: R82587

Instrument ID VMS7

Method: SW8260

MBLK Sample ID: VBLKW2-101016-R82587 Units: pg/L Analysis Date: 10/17/2010 01:40 AM
Client ID: Run ID: VMS7_101016B SeqNo: 1452889 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
1,2,3-Trimethylbenzene ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
Benzene ND 1.0
Cyclohexane ND 5.0
Ethylbenzene ND 1.0
Isopropylbenzene ND 1.0
n-Propylbenzene ND 1.0
Naphthalene ND 5.0
p-lsopropyltoluene ND 2.0
sec-Butylbenzene ND 2.0
Toluene ND 1.0
Xylenes, Total ND 2.0
Surr: 1,2-Dichloroethane-d4 104.1 0 100 0 104  70-120 0
Surr: 4-Bromofluorobenzene 97.45 0 100 0 97.4  75-120 0
Surr: Dibromofluoromethane 99.5 0 100 0 99.5 85-115 0
Surr: Toluene-d8 97.54 0 100 0 97.5 85-120 0
LCS Sample ID: VLCSW3-101016-R82587 Units: pg/L Analysis Date: 10/17/2010 12:46 PM
Client ID: Run ID: VMS7_101016B SegNo: 1452627 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value %RPD LMt Qual
1,2,4-Trimethylbenzene 20.98 1.0 20 0 105  75-130 0
1,3,5-Trimethylbenzene 20.53 1.0 20 0 103  75-130 0
Benzene 19.93 1.0 20 0 99.6 80-120 0
Ethylbenzene 20.6 1.0 20 0 103  75-125 0
Isopropylbenzene 22.01 1.0 20 0 110 75-125 0
n-Propylbenzene 21.73 1.0 20 0 109 70-130 0
Naphthalene 19.58 5.0 20 0 97.9 55-140 0
p-Isopropyltoluene 19.92 2.0 20 0 99.6 75-130 0
sec-Butylbenzene 20.35 2.0 20 0 102  70-125 0
Toluene 19.94 1.0 20 0 99.7  75-120 0
Xylenes, Total 64.15 2.0 60 0 107  75-130 0
Surr: 1,2-Dichloroethane-d4 99.26 0 100 0 99.3 70-120 0
Surr: 4-Bromofluorobenzene 107.3 0 100 0 107  75-120 0
Surr: Dibromofluoromethane 101.9 0 100 0 102  85-115 0
Surr: Toluene-d8 103.1 0 100 0 103  85-120 0
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment

Work Order:

1010453

Project: Marshall Oil Spill Hydrogeo Study 10/16/10

QC BATCH REPORT

Batch ID: R82587

Instrument ID VMS7

Method: SW8260

LCSD Sample ID: VLCSDW2-101016-R82587 Units: pg/L Analysis Date: 10/16/2010 11:52 PM
Client ID: Run ID: VMS7_101016B SeqNo: 1452604 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKval Value %REC  Limit Value wRrRPD LMt Qual
1,2,4-Trimethylbenzene 19.66 1.0 20 0 98.3  75-130 20.98 6.5 30
1,3,5-Trimethylbenzene 19.33 1.0 20 0 96.6 75-130 20.53 6.02 30
Benzene 19.1 1.0 20 0 955 80-120 19.93 4.25 30
Ethylbenzene 19.35 1.0 20 0 96.8 75-125 20.6 6.26 30
Isopropylbenzene 20.84 1.0 20 0 104  75-125 22.01 5.46 30
n-Propylbenzene 20.32 1.0 20 0 102  70-130 21.73 6.71 30
Naphthalene 20.12 5.0 20 0 101  55-140 19.58 2.72 30
p-lsopropyltoluene 18.77 2.0 20 0 93.8  75-130 19.92 5.94 30
sec-Butylbenzene 19.36 2.0 20 0 96.8 70-125 20.35 4.99 30
Toluene 19.02 1.0 20 0 95.1  75-120 19.94 4.72 30
Xylenes, Total 60.76 2.0 60 0 101 75-130 64.15 5.43 30

Surr: 1,2-Dichloroethane-d4 100.5 0 100 0 100 70-120 99.26 1.2 30

Surr: 4-Bromofluorobenzene 106.3 0 100 0 106  75-120 107.3 0.927 30

Surr: Dibromofluoromethane 100.6 0 100 0 101 85-115 101.9 1.3 30

Surr: Toluene-d8 102.6 0 100 0 103 85-120 103.1 0.515 30
MS Sample ID: 1010453-07A MS Units: pg/L Analysis Date: 10/17/2010 09:23 AM

Client ID: WGD10161505BRH1

Run ID: VMS7_101016B

Analyte Result PQL SPKVal
1,2,4-Trimethylbenzene 20.77 1.0 20
1,3,5-Trimethylbenzene 20.97 1.0 20
Benzene 22.05 1.0 20
Ethylbenzene 21.76 1.0 20
Isopropylbenzene 23.05 1.0 20
n-Propylbenzene 22.44 1.0 20
Naphthalene 18.45 5.0 20
p-Isopropyltoluene 19.83 2.0 20
sec-Butylbenzene 20.59 2.0 20
Toluene 20.97 1.0 20
Xylenes, Total 67.37 2.0 60
Surr: 1,2-Dichloroethane-d4 106 0 100
Surr: 4-Bromofluorobenzene 103.5 0 100
Surr: Dibromofluoromethane 108.6 0 100
Surr: Toluene-d8 101.7 0 100
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

SPK Ref
Value

SeqNo: 1452904

O O O O OO OO0 oo o o o o

%REC

104
105
110
109
115
112
92.2
99.2
103
105
112
106
104
109
102

Control
Limit
75-130
75-130
80-120
75-125
75-125
70-130
55-140
75-130
70-125
75-120
75-130
70-120
75-120
85-115
85-120

Prep Date:

RPD Ref
Value

O O O O 0O O 0O 0o oo o o o o

%RPD

DF: 1

RPD
Limit Qual
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Client:
Work Order:
Project:

AECOM Enviroment
1010453
Marshall Oil Spill Hydrogeo Study 10/16/10

QC BATCH REPORT

Batch ID: R82587

Instrument ID VMS7

Method: SW8260

MSD Sample ID: 1010453-07A MSD

Client ID: WGD10161505BRH1

Analyte

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Benzene

Ethylbenzene
Isopropylbenzene
n-Propylbenzene
Naphthalene
p-lsopropyltoluene
sec-Butylbenzene
Toluene

Xylenes, Total

Surr: 1,2-Dichloroethane-d4
Surr: 4-Bromofluorobenzene
Surr: Dibromofluoromethane

Surr: Toluene-d8

Run ID: VMS7_101016B

Result

20.48
20.84
21.16
21.32
23
22.18
19.28
20.2
20.65
20.15
66.46
104.1
103.4
105.2
100.9

PQL SPK Val
1.0 20
1.0 20
1.0 20
1.0 20
1.0 20
1.0 20
5.0 20
2.0 20
2.0 20
1.0 20
2.0 60

0 100
0 100
0 100
0 100

Units: pg/L

SeqgNo: 1452907

SPK Ref
Value %REC

102
104
106
107
115
111
96.4
101
103
101
111
104
103
105
101

O O O O 0O 0O O O O o o o o o o

Analysis Date: 10/17/2010 09:50 AM

Prep Date:
Control RPD Ref
Limit Value
75-130 20.77
75-130 20.97
80-120 22.05
75-125 21.76
75-125 23.05
70-130 22.44
55-140 18.45
75-130 19.83
70-125 20.59
75-120 20.97
75-130 67.37
70-120 106
75-120 103.5
85-115 108.6
85-120 101.7

%RPD

1.41
0.622
4.12
2.04
0.217
1.17
4.4
1.85
0.291
3.99
1.36
1.79
0.145
3.22
0.789

DF: 1

RPD
Limit Qual

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

The following samples were analyzed in this batch:

1010453-01A
1010453-04A
1010453-07A
1010453-12A

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

1010453-02A
1010453-05A
1010453-10A
1010453-13A

1010453-03A
1010453-06A
1010453-11A
1010453-14A
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010453

Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Batch ID: R82604 Instrument ID IC3 Method: SW9056
MBLK Sample ID: CCB/MBLK-R82604 Units: mg/L Analysis Date: 10/17/2010 07:23 AM
Client ID: Run ID: IC3_101017A SeqNo: 1453261 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Chloride ND 1.0
Sulfate ND 1.0
LCS Sample ID: CCV/LCS-R82604 Units: mg/L Analysis Date: 10/17/2010 07:43 AM
Client ID: Run ID: IC3_101017A SegNo: 1453262 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC ~ Limit Value wRPD LMt Qual
Chloride 9.666 1.0 10 0 96.7 80-120
Sulfate 9.756 1.0 10 0 97.6  80-120
LCSD Sample ID: CCV/LCSD-R82604 Units: mg/L Analysis Date: 10/17/2010 08:03 AM
Client ID: Run ID: IC3_101017A SegNo: 1453263 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKVval  Value %wREC ~ Limit Value %RPD LMt Qual
Chloride 9.705 1.0 10 0 97  80-120 9.666 0.399 20
Sulfate 9.872 1.0 10 0 98.7 80-120 9.756 1.19 20
MS Sample ID: 1010453-07D MS Units: mg/L Analysis Date: 10/17/2010 09:06 AM
Client ID: WGD10161505BRH1 Run ID: IC3_101017A SeqNo: 1453266 Prep Date: DF: 2
SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Chloride 31.52 2.0 10 21.7 98.1  75-125 0
Sulfate 17.68 2.0 10 7.956 97.3  75-125 0
MSD Sample ID: 1010453-07D MSD Units: mg/L Analysis Date: 10/17/2010 09:25 AM
Client ID: WGD10161505BRH1 Run ID: IC3_101017A SegNo: 1453267 Prep Date: DF: 2
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value  orpp LMt Qual
Chloride 31.14 2.0 10 21.7 94.3 75-125 31.52 1.21 20
Sulfate 17.6 2.0 10 7.956 96.5 75-125 17.68 0.453 20
The following samples were analyzed in this batch: 1010453-01D 1010453-02D 1010453-03D
1010453-04D 1010453-05D 1010453-06D
1010453-07D 1010453-08A 1010453-09A
1010453-10D 1010453-11D
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: AECOM Enviroment QC BATCH REPORT
Work Order: 1010453

Project: Marshall Oil Spill Hydrogeo Study 10/16/10
Batch ID: R82606 Instrument ID WETCHEM Method: A2320B
MBLK Sample ID: WBLKW1-101017-R82606 Units: mg/L Analysis Date: 10/17/2010 09:50 PM
Client ID: Run ID: WETCHEM_101017A SeqNo: 1453358 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Alkalinity, Bicarbonate (as CaCO3) 1 10
Alkalinity, Carbonate (as CaCO3) 1 10
LCS Sample ID: WLCSW1-101017-R82606 Units: mg/L Analysis Date: 10/17/2010 09:50 PM
Client ID: Run ID: WETCHEM_101017A SegNo: 1453359 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC ~ Limit Value wRPD LMt Qual
Alkalinity, Bicarbonate (as CaCO3) 900 10 1000 0 90 80-120
Alkalinity, Carbonate (as CaCO3) 900 10 1000 0 90 80-120
LCSD Sample ID: WLCSDW1-101017-R82606 Units: mg/L Analysis Date: 10/17/2010 09:50 PM
Client ID: Run ID: WETCHEM_101017A SegNo: 1453374 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKVval  Value %wREC ~ Limit Value %RPD LMt Qual
Alkalinity, Bicarbonate (as CaCO3) 980 10 1000 0 98 80-120 900 8.51 20
Alkalinity, Carbonate (as CaCO3) 980 10 1000 0 98 80-120 900 8.51 20
DUP Sample ID: 1010453-07DDUP1 Units: mg/L Analysis Date: 10/17/2010 09:50 PM
Client ID: WGD10161505BRH1 Run ID: WETCHEM_101017A SeqNo: 1453367 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKval Value %REC ~ Limit Value wRPD  Limit Qual
Alkalinity, Bicarbonate (as CaCO3) 214.9 10 0 0 0 212.8 0.982 20
Alkalinity, Carbonate (as CaCO3) 3 10 0 0 0 3.1 0 20 J
DUP Sample ID: 1010453-07DDUP2 Units: mg/L Analysis Date: 10/17/2010 09:50 PM
Client ID: WGD10161505BRH1 Run ID: WETCHEM_101017A SegNo: 1453368 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value wRPD LMt Qual
Alkalinity, Bicarbonate (as CaCO3) 213 10 0 0 0 212.8  0.0939 20
Alkalinity, Carbonate (as CaCO3) 3 10 0 0 0 3.1 0 20 J
DUP Sample ID: 1010453-11D DUP Units: mg/L Analysis Date: 10/17/2010 09:50 PM
Client ID: WGC10161405BRH4 Run ID: WETCHEM_101017A SegNo: 1453373 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD
Analyte Result POL SPKVval  Value %wREC ~ Limit Value %RPD LMt Qual
Alkalinity, Bicarbonate (as CaCO3) 6 10 0 0 0 6 0 20 J
Alkalinity, Carbonate (as CaCO3) ND 10 0 0 0 0 0 20
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client:

AECOM Enviroment

Work Order: 1010453

QC BATCH REPORT

Project: Marshall Oil Spill Hydrogeo Study 10/16/10

Batch ID: R82606 Instrument ID WETCHEM Method: A2320 B

The following samples were analyzed in this batch: 1010453-01D 1010453-02D 1010453-03D
1010453-04D 1010453-05D 1010453-06D
1010453-07D 1010453-08A 1010453-09A
1010453-10D 1010453-11D

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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0 ALS Labaratory Group
10450 Stancliff Rd., Suite 210
Houston, Texas 77099
Tel. +1 281 530 5656
Fax. +1 281 530 5887

Chain of Custody Form

IPage ‘ of 7—“ |

MALS Laboratory Group
3352 128th Ave.
Holland, Mi 49424-9263
Tel: +1 616 399 6070
Fax: +1 616 399 6185

ALS
| ALS Project Manager: | ALSWorkOrder#:| JoJ0YYS3
Customer Information Project Information Parameter/Method Request for Analysis
_Purchase Order Project Name Enbrldge Line 6B, MP508-Marshall, M A| Volatiies by EPA 8260-Groundwater List provided
Work Order Project Number 'L"HOD Ve 9‘,_2) 5‘1‘4/&‘4 B| PAHs by EPA 8270
Company Name | AECOM Enviroment Bill To Company | ENbifdge Energy - c!| Total Be, NI, V, Fe, Na, K, Ca, Mg by EPA 6020
\
Send Report To ‘| Jim Tolbert Irivoice Attn’ | Aooounts Payable p| Dissolved Ba, NI, V, Fe, Na, K, Ca, Mg by EPA 6020 (Lilg‘.c\-.[wj
' 5555 Glenwaood Parkway SE . 1100 Loulslana Sulte 1100 g| Cl. S04 by EPA 9056
Address Address F| Bicarbonate and Catbonate Alkallnity by SM 2320
City/State/Zip Grand Rapids, Ml 49512 City/State/zip |Houston, TX 77002 G| SW Metals: Fe, Na, K, Ca, Mg by EPA 6020
_Phone | (616) 942-9600 Phone H
" Fax Fax !
e-Mail Address = | James.tolbert@aecom.com e-Mail Address J
No. Sample Description . Date Time Matrix Pres. # Bottles | A B C D E F G H 1 J Ho[d
HoloCo1bog S5 BRN Y/ o) | e/ %-5 Lo | = | 7 I [ XXXy | w1525
2 wéc_zotéy@ea%v?& 0f |'Yefio %w — |7 Ik X XXX X | e kriszsREZ
3 IADQC.fol()ilocn:rn v~ 03 .b//(, lio Heo - 7 XX | ¥ |[¥ XK Vol Mwl-h‘;*zﬁllﬂ%
4| wbliolbwodsT2 V' |0Y |Yltio | lieo > - 7 XY | x| Y] X ¥ | mewl§zsiegyiz
— - - . - - - . B I
5 |[LWGEDIAL 1PMTOTTT v [0S 1 Wfe |15 | e | — | 7 X ¥ | x|¥ |x |*¥ | mokpzdedRBl
s |WCBIoL 140 BRHL Y Lo, [ Wflo 1405 | w0 | = |7 ¢ |¥ | x|¥ |v | s| mokbpsbppeds |\
= L 41
7 LoD o1l 1505 RBRH| /\,7 l‘?{éﬁo 1S5 | W - 7 X X X [X || msk 2744040
8 wwlo:éég” hew3 v/ 4 e fro 1505 | (> | - 7 x| |x|x |x muwklirdgrigz.
() - ,
o wSD\ollpl‘lfé D’S‘O’l / /03/ Y%fio | 4so | wo - | 2 Y ¥ | subkrbrddndl
10 |[WaDletbledo 033 / |09 |"bfe | ltvo | Lo | — | 2= ) X | ¥ |swikR2269%F)
Sampjer(s) Please Print & Sign ) | Shipment Method Required Turnaround Time: (Check Box} - [ Otfter’ Results Due Date:
[gm , ”@%I_. CEN e TD 10 Wk Days 1 5 Wk Days [ 2 Wk Days X(24 Hour ‘
Reli ished Time: — Reggived by: Notes: 4
> _ /10 | Tezs— "R |
Rélifquished bﬂ Y Dat Time: R¥ceived by (Laborat Cooler ID Cooler Temp ] QC Package: (Check One Box Below)
o~ . [ Level Il Std QC [J TRRP Checklist
Logged by {Laboratory): Date: Time: Checked by {Laboratory): ) 1 Y8 | Otevellistaqcmawbate [ TRAP Lovel Iv
= \QT\(Q l @ 2100 ) [ Level IV SW846/CLP
Preservative Key: - 1-HCI  2-HNO, 3-H'SO,! 4-NaOH 5-Na,5,0, 6-NaHSO, @.Other 8-4°C  9-5035 [ Other

Note:

1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group.

Copyright 2008 by ALS Laboratory Group.

2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse.
3. The Chain of Custody is a legal document. All information must be completed accurately.




Houston, Texas 77099

0 ALS Laboratory Group
10450 Stancliff Rd., Suite 210

Chain of Custody Form

ALS Laboratory Group

3352 128th Ave.
Holland, Ml 49424-9263
Tel: +1 616 399 6070

Tel. +1 281 530 5656
Page _)_of _A— Fax: +1 616 399 6185
A L S Fax. +1 281 530 5887 | |
| ALS Project Manager: | ALsWork Order #:] |plpus R
Customer Information Project Information Parameter/Method Request for Analysié
Purchase Order Project Name Enbrldue Line 68, MP608-Marshall,M A| Volatiles by EPA 8260-Groundwater List provided
; ‘ , PAHs by EPA 8270
. Work Order Project Number 5 Cl Ul B by
Company Name AECOM Enviroment Bill To Company Enb ge EneIE; c Total Ba, Ni, V, Fe, Na, K, Ca, Mg by EPA 6020
Send Report To - | Jim Tolbert Invoice Attn | Atoounts Payable p| Dlssolved Ba, Ni, V, Fe, Na, K, Ca, Mg by EPA 6020 CLOJQ dea,
.| 5555 Glenwood Parkway SE 1100 Louisiana Suite 1100 gl ©l 804 by EPA 9056 -
Address Address F| Bicarbonate and Carbonate Alkalinity by SM 2320
City/State/Zip | Grand Rapids, Ml 49512 City/State/zip | Houeton, TX 77002 G| SWMetals: Fe, Na, K, Ca, Mg by EPA 6020
Phone | (616) 342-9600 Phone H
Fax Fax !
e-Mail Address | James.talbert@aeoom.com e-Mail Address J
No. Sample Description Date Time Matrix Pres. # Bottles | A B C D E F G H J Hold
© —_— ) - N .
1] WEDjoib ozl N %ol 1730 | v 7 XN e e[ X M,ukz.zz%rcﬂ
2 u)(;ClﬁlLlL—{oC;’]%[Z_H'Lf 0 ’D/{é/lD fdos | v — 7ol x XX XX eq‘,._.\l;,,w;‘\w\%
fo — v
3| Lo LCiohl9zs peRt s |12 |"ihe | & Lo [ ¥ Lody Pk
4 Wb lotblG3oRrEST 13 [19b)e w | - (|« Ak bl
o/ — .
51 woloc lote )Q3$’5ZH5T!4 ‘/11’//0 W’ ] >( —’—w' ,Mk_
6
7
8
9
10
Sampler(s) Please Print & Sign Shipment Method Required Turnaround Time: (Check Box} [JOther_____ Results Due Date:
J; M%VL Ll 03 STD 19k Days [ 5 Wk Days [J 2 Wk Days ML Hour
Reljpruished by Date: / Time: ~TReceived by 7" Notes:
%ae o | 1955 2 | -
Relinquished Dat Time: - Received by ('-aboratqu Cooler ID Cooler Temp | QC Package: (Check One Box Below)
[ Level Il Std QC ] TRRP Checklist
Logged by (Laboratory): Date: Time: Checked by (Laborat, q,'%’ c [J Level Il Std QC/Raw Date O TRRP Level IV
(i \ ,\ lb‘ 0 |2leo : o [ Level IV SW846/CLP
Preservative Key: 1-HCl  2-HNO,  3-H,SO, 4-NaOH 5-Na,S,0; 6-NaHSO, Y7-Other 8-4°C  9-5035 [ Other

Note:

1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group.

Copyright 2008 by ALS Laboratory Group.

2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse,
3. The Chain of Custody is a Iegal document. All information must be completed accurately.




ALS Group USA, Corp

Sample Receipt Checklist

Client Name: AECOM - GR Date/Time Received: 16-Oct-10 19:55

Work Order: 1010453 Received hy: MA

Checklist completed by yzzw%/ }QJM/ 16-Oct-10 Reviewed by: ﬂwﬁw% 17-Oct-10
eSignature Date eSignature Date

Matrices: WATER

Carrier name: ALSHN

Shipping container/cooler in good condition? Yes No [ Not Present  [J
Custody seals intact on shipping container/cooler? Yes [ No [] Not Present
Custody seals intact on sample bottles? Yes [] No [] Not Present
Chain of custody present? Yes No [

Chain of custody signed when relinquished and received? Yes No []

Chain of custody agrees with sample labels? Yes No []

Samples in proper container/bottle? Yes No []

Sample containers intact? Yes No []

Sufficient sample volume for indicated test? Yes No []

All samples received within holding time? Yes No []

Container/Temp Blank temperature in compliance? Yes No [
Temperature(s)/Thermometer(s): 4.8 °C ‘
Cooler(s)/Kit(s): ‘
Water - VOA vials have zero headspace? Yes No L] No VOA vials submitted [ |
Water - pH acceptable upon receipt? Yes Nol[ ] n/a []

pH adjusted? Yes [] No N/A L]

pH adjusted by: _

Login Notes:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

Comments:

CorrectiveAction:

SRC Page 1 of 1
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Ann Preston

From: Nolan, Kris [Kris.Nolan@aecom.com]
Sent:  Wednesday, October 20, 2010 8:03 PM
To: Ann Preston

Cc: Wolf, Michael G.; Herberich, Jim; Kennedy, Robert; Vanderkam, Lori A.; Harding, Barry; Wait, James;
Hoare, Brad; Nolan, Kris

Subject: Modification of Data Report: Invalid Well IDs

Ann,

When the groundwater samples were being collected during the HydroGeo investigation, two of the well
IDs were switched, and subsequently the laboratory data is switched. While in the field, the sampler was
issued a well ID table with an error on it. The sampler did not know this was an error, and subsequently
switched the manholes and lables on the wells.

Target Area #3

Sample ID: Well ID

WGC10161100DJJ1: MWKR1525R01
WGC10161100DJJ2: MWKR1525R01
WGC10161000DJJ1: MWKR1525R02

The correct is as follows:

WGC10161100DJJ1: MWKR1525R02
WGC10161100DJJ2: MWKR1525R02
WGC10161000DJJ1: MWKR1525R01

Please make the above adjustment. This error only effects the groundwater analytical data and the static
water level data collected for these two wells (SWL collection Date 10/18/2010).

vir
Kris

Click here to report this email as spam.

10/20/2010




0 ALS Labaratory Group
10450 Stancliff Rd., Suite 210
Houston, Texas 77099
Tel. +1 281 530 5656
Fax. +1 281 530 5887

Chain of Custody Form

IPage ‘ of 7—“ |

MALS Laboratory Group
3352 128th Ave.
Holland, Mi 49424-9263
Tel: +1 616 399 6070
Fax: +1 616 399 6185

ALS
| ALS Project Manager: | ALSWorkOrder#:| JoJ0YYS3
Customer Information Project Information Parameter/Method Request for Analysis
_Purchase Order Project Name Enbrldge Line 6B, MP508-Marshall, M A| Volatiies by EPA 8260-Groundwater List provided
Work Order Project Number 'L"HOD Ve 9‘,_2) 5‘1‘4/&‘4 B| PAHs by EPA 8270
Company Name | AECOM Enviroment Bill To Company | ENbifdge Energy - c!| Total Be, NI, V, Fe, Na, K, Ca, Mg by EPA 6020
\
Send Report To ‘| Jim Tolbert Irivoice Attn’ | Aooounts Payable p| Dissolved Ba, NI, V, Fe, Na, K, Ca, Mg by EPA 6020 (Lilg‘.c\-.[wj
' 5555 Glenwaood Parkway SE . 1100 Loulslana Sulte 1100 g| Cl. S04 by EPA 9056
Address Address F| Bicarbonate and Catbonate Alkallnity by SM 2320
City/State/Zip Grand Rapids, Ml 49512 City/State/zip |Houston, TX 77002 G| SW Metals: Fe, Na, K, Ca, Mg by EPA 6020
_Phone | (616) 942-9600 Phone H
" Fax Fax !
e-Mail Address = | James.tolbert@aecom.com e-Mail Address J
No. Sample Description . Date Time Matrix Pres. # Bottles | A B C D E F G H 1 J Ho[d
HoloCo1bog S5 BRN Y/ o) | e/ %-5 Lo | = | 7 I [ XXXy | w1525
2 wéc_zotéy@ea%v?& 0f |'Yefio %w — |7 Ik X XXX X | e kriszsREZ
3 IADQC.fol()ilocn:rn v~ 03 .b//(, lio Heo - 7 XX | ¥ |[¥ XK Vol Mwl-h‘;*zﬁllﬂ%
4| wbliolbwodsT2 V' |0Y |Yltio | lieo > - 7 XY | x| Y] X ¥ | mewl§zsiegyiz
— - - . - - - . B I
5 |[LWGEDIAL 1PMTOTTT v [0S 1 Wfe |15 | e | — | 7 X ¥ | x|¥ |x |*¥ | mokpzdedRBl
s |WCBIoL 140 BRHL Y Lo, [ Wflo 1405 | w0 | = |7 ¢ |¥ | x|¥ |v | s| mokbpsbppeds |\
= L 41
7 LoD o1l 1505 RBRH| /\,7 l‘?{éﬁo 1S5 | W - 7 X X X [X || msk 2744040
8 wwlo:éég” hew3 v/ 4 e fro 1505 | (> | - 7 x| |x|x |x muwklirdgrigz.
() - ,
o wSD\ollpl‘lfé D’S‘O’l / /03/ Y%fio | 4so | wo - | 2 Y ¥ | subkrbrddndl
10 |[WaDletbledo 033 / |09 |"bfe | ltvo | Lo | — | 2= ) X | ¥ |swikR2269%F)
Sampjer(s) Please Print & Sign ) | Shipment Method Required Turnaround Time: (Check Box} - [ Otfter’ Results Due Date:
[gm , ”@%I_. CEN e TD 10 Wk Days 1 5 Wk Days [ 2 Wk Days X(24 Hour ‘
Reli ished Time: — Reggived by: Notes: 4
> _ /10 | Tezs— "R |
Rélifquished bﬂ Y Dat Time: R¥ceived by (Laborat Cooler ID Cooler Temp ] QC Package: (Check One Box Below)
o~ . [ Level Il Std QC [J TRRP Checklist
Logged by {Laboratory): Date: Time: Checked by {Laboratory): ) 1 Y8 | Otevellistaqcmawbate [ TRAP Lovel Iv
= \QT\(Q l @ 2100 ) [ Level IV SW846/CLP
Preservative Key: - 1-HCI  2-HNO, 3-H'SO,! 4-NaOH 5-Na,5,0, 6-NaHSO, @.Other 8-4°C  9-5035 [ Other

Note:

1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group.

Copyright 2008 by ALS Laboratory Group.

2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse.
3. The Chain of Custody is a legal document. All information must be completed accurately.




Houston, Texas 77099

0 ALS Laboratory Group
10450 Stancliff Rd., Suite 210

Chain of Custody Form

ALS Laboratory Group

3352 128th Ave.
Holland, Ml 49424-9263
Tel: +1 616 399 6070

Tel. +1 281 530 5656
Page _)_of _A— Fax: +1 616 399 6185
A L S Fax. +1 281 530 5887 | |
| ALS Project Manager: | ALsWork Order #:] |plpus R
Customer Information Project Information Parameter/Method Request for Analysié
Purchase Order Project Name Enbrldue Line 68, MP608-Marshall,M A| Volatiles by EPA 8260-Groundwater List provided
; ‘ , PAHs by EPA 8270
. Work Order Project Number 5 Cl Ul B by
Company Name AECOM Enviroment Bill To Company Enb ge EneIE; c Total Ba, Ni, V, Fe, Na, K, Ca, Mg by EPA 6020
Send Report To - | Jim Tolbert Invoice Attn | Atoounts Payable p| Dlssolved Ba, Ni, V, Fe, Na, K, Ca, Mg by EPA 6020 CLOJQ dea,
.| 5555 Glenwood Parkway SE 1100 Louisiana Suite 1100 gl ©l 804 by EPA 9056 -
Address Address F| Bicarbonate and Carbonate Alkalinity by SM 2320
City/State/Zip | Grand Rapids, Ml 49512 City/State/zip | Houeton, TX 77002 G| SWMetals: Fe, Na, K, Ca, Mg by EPA 6020
Phone | (616) 342-9600 Phone H
Fax Fax !
e-Mail Address | James.talbert@aeoom.com e-Mail Address J
No. Sample Description Date Time Matrix Pres. # Bottles | A B C D E F G H J Hold
© —_— ) - N .
1] WEDjoib ozl N %ol 1730 | v 7 XN e e[ X M,ukz.zz%rcﬂ
2 u)(;ClﬁlLlL—{oC;’]%[Z_H'Lf 0 ’D/{é/lD fdos | v — 7ol x XX XX eq‘,._.\l;,,w;‘\w\%
fo — v
3| Lo LCiohl9zs peRt s |12 |"ihe | & Lo [ ¥ Lody Pk
4 Wb lotblG3oRrEST 13 [19b)e w | - (|« Ak bl
o/ — .
51 woloc lote )Q3$’5ZH5T!4 ‘/11’//0 W’ ] >( —’—w' ,Mk_
6
7
8
9
10
Sampler(s) Please Print & Sign Shipment Method Required Turnaround Time: (Check Box} [JOther_____ Results Due Date:
J; M%VL Ll 03 STD 19k Days [ 5 Wk Days [J 2 Wk Days ML Hour
Reljpruished by Date: / Time: ~TReceived by 7" Notes:
%ae o | 1955 2 | -
Relinquished Dat Time: - Received by ('-aboratqu Cooler ID Cooler Temp | QC Package: (Check One Box Below)
[ Level Il Std QC ] TRRP Checklist
Logged by (Laboratory): Date: Time: Checked by (Laborat, q,'%’ c [J Level Il Std QC/Raw Date O TRRP Level IV
(i \ ,\ lb‘ 0 |2leo : o [ Level IV SW846/CLP
Preservative Key: 1-HCl  2-HNO,  3-H,SO, 4-NaOH 5-Na,S,0; 6-NaHSO, Y7-Other 8-4°C  9-5035 [ Other

Note:

1. Any changes must be made in writing once samples and COC Form have been submitted to ALS Laboratory Group.

Copyright 2008 by ALS Laboratory Group.

2. Unless otherwise agreed in a formal contract, services provided by ALS Laboratory Group are expressly limited to the terms and conditions stated on the reverse,
3. The Chain of Custody is a Iegal document. All information must be completed accurately.
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Appendix E

Production and Municipal
Wells



MUNICIPAL WELL SUMMARY (MARSHALL TO MORROW LAKE)
Enbridge Pipeline 6B Release Marshall, Michigan

Well Diameter | Well Depth Casing Casing .
System Name Well ID (in) (i) Diameter (in) | Depth (in) LAT LONG Capacity (GPM)
MARSHALL WELL 2 GREEN ST (CENTER) 12 100 12 95 42.270624 | -84.9471 1285
MARSHALL WELL 3 GREEN ST (SOUTH) 12 100 12 32 42.270311 | -84.94711 1201
MARSHALL WELL 1 GREEN ST (NORTH) 12 100 12 41 42.270813 | -84.9471 1201
MARSHALL WELL 4 GREEN ST (EAST) 12 100 12 30 42.270546 | -84.94689 1153
System PumpingCapacity 4840
PENNFIELD TOWNSHIP WELL 96-6 16 240 16 75 42.359944 | -85.15533 1200
PENNFIELD TOWNSHIP WELL 96-3 16 220 16 66 42.359694 | -85.15317 1200
System PumpingCapacity 2400
BATTLE CREEK - VERONA SYSTEM WELL 53 16 147 16 102 42.351695 | -85.13378 1180
BATTLE CREEK - VERONA SYSTEM WELL 52 16 145 16 102 42.349926 | -85.13469 1180
BATTLE CREEK - VERONA SYSTEM WELL 51 16 148 16 95 42.34847 | -85.13591 1180
BATTLE CREEK - VERONA SYSTEM WELL 50 16 154 16 53 42.347251 | -85.13742 1389
BATTLE CREEK - VERONA SYSTEM WELL 49 16 158 16 64 42.346041 | -85.13927 1389
BATTLE CREEK - VERONA SYSTEM WELL 48 16 151 16 56 42.346198 | -85.13927 1389
BATTLE CREEK - VERONA SYSTEM WELL 47 16 148 16 56 42.346182 | -85.14084 1389
BATTLE CREEK - VERONA SYSTEM WELL 40 16 148 16 42 42.34502 | -85.13711 1000
BATTLE CREEK - VERONA SYSTEM WELL 41 16 148 16 44 42.345239 | -85.13919 1000
BATTLE CREEK - VERONA SYSTEM WELL 42 16 150 16 21 42.345071 | -85.14122 1000
BATTLE CREEK - VERONA SYSTEM WELL 43 16 148 16 26 42.345059 | -85.14324 1000
BATTLE CREEK - VERONA SYSTEM WELL 39 16 145 16 37 42.34386 | -85.13788 1000
BATTLE CREEK - VERONA SYSTEM WELL 38 16 152 16 60 42.3441 -85.13975 1000
BATTLE CREEK - VERONA SYSTEM WELL 36 16 147 16 60 42.343961 | -85.14174 1000
BATTLE CREEK - VERONA SYSTEM WELL 13 12 127 12 18 42.343463 | -85.14311 750
BATTLE CREEK - VERONA SYSTEM WELL 37 16 145 16 44 42.343791 | -85.1444 1000
BATTLE CREEK - VERONA SYSTEM WELL 30 8 151 8 60 42.343213 | -85.14571 299
BATTLE CREEK - VERONA SYSTEM WELL 17 12 133 12 52 42.342389 | -85.14802 749
BATTLE CREEK - VERONA SYSTEM WELL 15 12 141 12 42 42.342402 | -85.15183 750
BATTLE CREEK - VERONA SYSTEM WELL 14 12 129 12 55 42.342511 | -85.1542 750
System PumpingCapacity 20394
BEDFORD HILLS WELL 3 6 195 42.36135 | -85.22845 1762
BEDFORD HILLS WELL 1 4 180 42.36135 | -85.22845 1763
BEDFORD HILLS WELL 2 Not Available | Not Available 42.36135 | -85.22845 1764
System PumpingCapacity 5289
AUGUSTA WELL 2 12 110 12 85 42.337485 | -85.34548 340
AUGUSTA WELL 1 12 108 12 83 42.336742 | -85.34641 750
System PumpingCapacity 1090
GALESBURG WELL 2 12 66 12 46 42.2926 -85.4185 750
GALESBURG WELL 1 12 63.5 12 39 42.292284 | -85.41851 750
System PumpingCapacity 1500
KALAMAZOO PUMP STATION 39, WELL 1 108 58 108 Not Available| 42.272012 | -85.45453 2600
System PumpingCapacity 2600




Enbridge Energy, Limited Partnership .
77 East Michigan Avenue EN BR'DGE
Commerce Pointe Building

Battle Creek, Ml 49017-7041

October 21, 2010

Mr. Glen Davis
Village of Augusta
108 Chestnut St
Augusta, Ml 49012

Dear Mr. Davis,

Per your request, please find enclosed a copy of the results from water well sampling
performed at the following locations: Augusta PW-01 and Augusta PW-02. Enbridge
retained the Center for Toxicology and Environmental Health, L.L.C. (CTEH) to conduct

the sample collection. Below is a summary of the attached results from the water well.

e NO hydrocarbons (most common compounds in oil) were detected in the sample
collected at the above locations.

We apologize for the delay in sending these results out to you. Each sample was
subjected to an independent quality control review before being sent to you.

If you have any further questions or concerns, please contact the Enbridge Call Center
Hotline at 1-800-306-6837. This toll-free number will be available 24 hours, seven days a
week.

We thank you for your patience and understanding in this matter.

Respectfully,
Todd Romaine, MCIP, SR/WA

- A
///4 S

Manager, Lands & Right of Way

cc: County Health Department



Center for Toxicology and Environmental Health, L.L.C.

5120 North Shore Drive North Little Rock, AR 72118 Phone: 501.801.8500 Fax: 501.801.8501 www.cteh.com

October 21, 2010

PROPERTY OWNER
108 Chestnut St., Augusta, Ml 49012

On July 30, 2010, two well water samples were obtained from your residence for water quality testing. The
samples contained no detectable crude oil-related chemical. The samples were collected by representatives
from Superior Environmental Corp and/or Center for Toxicology and Environmental Health, L.L.C. (CTEH), acting
on behalf of Enbridge Energy, Limited Partnership. The water samples from your well were sent to an outside
laboratory for analysis, and to a third-party data validation organization, eDATApro. The water was tested for
organic chemicals, some of which may be associated with crude oil, total petroleum hydrocarbons (TPH) found
in gasoline (TPH-GRO) and diesel fuel (TPH-DRO), and for naturally-occurring metals (nickel and vanadium) that
may also be found in crude oil. Attached to this letter are the validated results received from eDATApro. Data
validation is a process developed by the United States Environmental Protection Agency to ensure that the
testing of environmental samples such as your well water has been performed according to established
guidelines. The results of your testing are also being forwarded to your county Health Department.

Since you may not be familiar with laboratory reports, | want to direct your attention to the pages titled “Form 1
Data Sheet.” The next-to-last column on these pages (“Ver.Qual”) indicates whether the chemical was detected
or not. If any chemical has a “U” or a “UJ” in that column, this means it was not detected in your sample. Ifitis
blank or has a “J” in that column, this means it was detected, at the concentration indicated by the number in
the column just to the left, titled “Verified Result.” If it is has a “B” in that column, this means it was detected,
at the concentration indicated by the number in the column just to the left, titled “Verified Result,” but that it
was also present in a “blank” (i.e., clean) sample of water tested by the lab for quality assurance purposes.

No crude oil-related chemicals were detected in your well samples. You should continue to follow the direction
of your county Health Department as we continue to assess the risk to the area water wells.

Regards,

7%3.4?,70

Phillip T. Goad, Ph.D.
Partner and Principal Toxicologist
Center for Toxicology and Environmental Health, L.L.C.

|
University of Arkansas for Medical Sciences Bioventures Program Associate



¢<DATApro

DATA REVIEW FINDINGS SUMMARY

l. General Package:

The data package was complete and no resubmissions were requested.
Il. Volatile Organic Compounds — SW8260

No qualifications.

Il. Semi-volatile Organic Compounds — SW8270

No qualifications.

\VA Diesel Range Organics — SW8015M

No qualifications.

V. Gasoline Range Organics — SW8015

No qualifications.

VI. Metals - Nickel, Vanadium & Hardness (calculation) — SW6020A

Please note that the level 2 laboratory report does not contain any information to
confirm the calculation for Hardness.

No qualifications.



Form 1 Data Sheet - Volatiles

Enbridge Energy

SDG: 1007670

Sample Name: WS07301100RTV1
Location ID: NA
Sample Type: Site Sample
Lab Sample ID: 1007670-06B
Method: SW8260

Sample Matrix Code: W

Sample Date:
Analysis Date:

7/31/2010 5:20:00 AM

Total/Dissolved: T
7/30/2010 11:00:00 AM Lab: ALS Environmental

CAS Parameter Name DF RL Lab Result LabQual Verified Result Ver.Qual Units
95-63-6 1,2,4-Trimethylbenzene 1 1 1 ] 1 U ug/L
108-67-8 1,3,5-Trimethylbenzene 1 1 1 ] 1 U ug/L
91-57-6 2-Methylnaphthalene 1 5 5 U 5 U ug/L
71-43-2 Benzene 1 1 1 U 1 U ug/L
100-41-4 Ethylbenzene 1 1 1 U 1 U ug/L
M/PXYL-EN-E  m,p-Xylene 1 1 1 U 1 u ug/L
95-47-6 0-Xylene 1 1 1 U 1 U ug/L
108-88-3 Toluene 1 1 1 U 1 U ug/L
1330-20-7 Xylenes, Total 1 3 3 U 3 U ug/L

DF = Dilution Factor

RL = Reporting Limit

U = Non-Detect

J = Estimated

R = Rejected

N = Presumptive evidence
* = Modified by Validation

DATApro

Environmental Data Professional, LLC



Form 1 Data Sheet - Semivolatiles

Enbridge Energy

SDG: 1007670

Sample Name: WS07301100RTV1
Location ID: NA
Sample Type: Site Sample
Lab Sample ID: 1007670-06C

Method: SW8270

Sample Matrix Code:

Sample Date:
Analysis Date:

\W
7/30/2010 11:00:00 AM
7/31/2010 4:59:00 PM

Total/Dissolved: T
Lab Code: ALSHN

CAS Parameter Name DF RL Lab Result LabQual Verified Result Ver.Qual Units
91-58-7 2-Chloronaphthalene 1 5 5 U 5 U ug/L
91-57-6 2-Methylnaphthalene 1 5 5 U 5 U ug/L
83-32-9 Acenaphthene 1 5 5 U 5 U ug/L
208-96-8 Acenaphthylene 1 5 5 U 5 U ug/L
120-12-7 Anthracene 1 5 5 U 5 U ug/L
56-55-3 Benzo(a)anthracene 1 1 1 U 1 U ug/L
50-32-8 Benzo(a)pyrene 1 1 1 U 1 U ug/L
205-99-2 Benzo(b)fluoranthene 1 1 1 U 1 U ug/L
191-24-2 Benzo(g,h,i)perylene 1 1 1 U 1 U ug/L
207-08-9 Benzo(k)fluoranthene 1 1 1 U 1 U ug/L
218-01-9 Chrysene 1 1 1 U 1 U ug/L
53-70-3 Dibenzo(a,h)anthracene 1 2 2 U 2 U ug/L
206-44-0 Fluoranthene 1 1 1 U 1 U ug/L
86-73-7 Fluorene 1 5 5 U 5 U ug/L
193-39-5 Indeno(1,2,3-cd)pyrene 1 2 2 U 2 U ug/L
91-20-3 Naphthalene 1 5 5 U 5 U ug/L
85-01-8 Phenanthrene 1 2 2 U 2 U ug/L
129-00-0 Pyrene 1 5 5 U 5 U ug/L

DF = Dilution Factor

RL = Reporting Limit

U = Non-Detect

J = Estimated

R = Rejected

* = Modified by Validation

¢DATApro

Environmental Data Professional, LLC



Form 1 Data Sheet - TPH Enbridge Energy

SDG: 1007670

Sample Name: WS07301100RTV1 Sample Matrix Code: W Total/Dissolved: T
Location ID: NA Sample Date: 7/30/2010 11:00:00 AM Lab Code: ALSHN
Sample Type: Site Sample Analysis Date: 7/31/2010
Lab Sample ID: 1007670-06C
CAS Parameter Name Method DF RL Lab Result LabQual VerifiedResult Ver.Qual  Units
DROC10-C3-8 DRO (C10-C38) SW8015M 1 0.1 0.1 u 0.1 u mg/L

DF = Dilution Factor

RL = Reporting Limit DATA Envi tal Data Professional. LLC
U = Non-Detect e p I‘O nvironmental Data Professional,

J = Estimated
R = Rejected
* = Modified by Validation



Form 1 Data Sheet - TPH Enbridge Energy

SDG: 1007670

Sample Name: WS07301100RTV1 Sample Matrix Code: W Total/Dissolved: T
Location ID: NA Sample Date: 7/30/2010 11:00:00 AM Lab Code: ALSHN
Sample Type: Site Sample Analysis Date: 7/31/2010
Lab Sample ID: 1007670-06B
CAS Parameter Name Method DF RL Lab Result LabQual VerifiedResult Ver.Qual  Units
GROC5-C1-0 GRO (C5-C10) SwW8015 1 200 200 u 200 u ug/L

DF = Dilution Factor

RL = Reporting Limit DATA Envi tal Data Professional. LLC
U = Non-Detect e p I‘O nvironmental Data Professional,

J = Estimated
R = Rejected
* = Modified by Validation



Form 1 Data Sheet - Metals

Enbridge Energy

SDG: 1007670

Sample Name: WS07301100RTV1 Sample Matrix Code: W
Location ID:  NA Total/Dissolved: T
Sample Type: Site Sample Lab Code: ALSHN
Lab Sample ID: 1007670-06A
CAS Parameter Name Method Sample Date DF RL Lab Result LabQual VerifiedResultVer.Qual Units
000011-02-9 Hardness (Calculation) SW6020A 7/30/2010 11:00:00 AM 1 0 250 250 mg/L
7440-02-0 Nickel SW6020A 7/30/2010 11:00:00 AM 1 0.02 0.02 U 0.02 U mg/L
7440-62-2 Vanadium SW6020A 7/30/2010 11:00:00 AM 1 0.004 0.004 U 0.004 U mg/L

DF = Dilution Factor
RL = Reporting Limit
U = Non-Detect

J = Estimated

R = Rejected

@DATA p I‘O Environmental Data Professional, LLC

B = Analyte detected in method blank (lab Qualifier)

* = Modified by Validation



Form 1 Data Sheet - Volatiles

Enbridge Energy

SDG: 1007670

Sample Name: WS07301110RTV1
Location ID:  NA
Sample Type: Site Sample
Lab Sample ID: 1007670-07B
Method: SW8260

Sample Matrix Code: W

Sample Date:
Analysis Date:

7/31/2010 5:48:00 AM

Total/Dissolved: T
7/30/2010 11:10:00 AM Lab: ALS Environmental

CAS Parameter Name DF RL Lab Result LabQual Verified Result Ver.Qual Units
95-63-6 1,2,4-Trimethylbenzene 1 1 1 U 1 U ug/L
108-67-8 1,3,5-Trimethylbenzene 1 1 1 U 1 U ug/L
91-57-6 2-Methylnaphthalene 1 5 5 U 5 U ug/L
71-43-2 Benzene 1 1 1 U 1 U ug/L
100-41-4 Ethylbenzene 1 1 1 U 1 U ug/L
M/PXYL-EN-E  m,p-Xylene 1 1 1 U 1 u ug/L
95-47-6 0-Xylene 1 1 1 U 1 U ug/L
108-88-3 Toluene 1 1 1 U 1 U ug/L
1330-20-7 Xylenes, Total 1 1 1 U 1 U ug/L

DF = Dilution Factor

RL = Reporting Limit

U = Non-Detect

J = Estimated

R = Rejected

N = Presumptive evidence
* = Modified by Validation

DATApro

Environmental Data Professional, LLC



Form 1 Data Sheet - Semivolatiles

Enbridge Energy

SDG: 1007670

Sample Name: WS07301110RTV1
Location ID:  NA
Sample Type: Site Sample
Lab Sample ID: 1007670-07C

Method: SW8270

Sample Matrix Code:

Sample Date:
Analysis Date:

\W
7/30/2010 11:10:00 AM
7/31/2010 5:36:00 PM

Total/Dissolved: T
Lab Code: ALSHN

CAS Parameter Name DF RL Lab Result LabQual Verified Result Ver.Qual Units
91-58-7 2-Chloronaphthalene 1 5 5 U 5 U ug/L
91-57-6 2-Methylnaphthalene 1 5 5 U 5 U ug/L
83-32-9 Acenaphthene 1 5 5 U 5 U ug/L
208-96-8 Acenaphthylene 1 5 5 U 5 U ug/L
120-12-7 Anthracene 1 5 5 U 5 U ug/L
56-55-3 Benzo(a)anthracene 1 1 1 U 1 U ug/L
50-32-8 Benzo(a)pyrene 1 1 1 U 1 U ug/L
205-99-2 Benzo(b)fluoranthene 1 1 1 U 1 U ug/L
191-24-2 Benzo(g,h,i)perylene 1 1 1 U 1 U ug/L
207-08-9 Benzo(k)fluoranthene 1 1 1 U 1 U ug/L
218-01-9 Chrysene 1 1 1 U 1 U ug/L
53-70-3 Dibenzo(a,h)anthracene 1 2 2 U 2 U ug/L
206-44-0 Fluoranthene 1 1 1 U 1 U ug/L
86-73-7 Fluorene 1 5 5 U 5 U ug/L
193-39-5 Indeno(1,2,3-cd)pyrene 1 2 2 U 2 U ug/L
91-20-3 Naphthalene 1 5 5 U 5 U ug/L
85-01-8 Phenanthrene 1 2 2 U 2 U ug/L
129-00-0 Pyrene 1 5 5 U 5 u ug/L

DF = Dilution Factor

RL = Reporting Limit

U = Non-Detect

J = Estimated

R = Rejected

* = Modified by Validation

¢DATApro

Environmental Data Professional, LLC



Form 1 Data Sheet - TPH Enbridge Energy

SDG: 1007670

Sample Name: WS07301110RTV1 Sample Matrix Code: W Total/Dissolved: T
Location ID: NA Sample Date: 7/30/2010 11:10:00 AM Lab Code: ALSHN
Sample Type: Site Sample Analysis Date: 7/31/2010
Lab Sample ID: 1007670-07C
CAS Parameter Name Method DF RL Lab Result LabQual VerifiedResult Ver.Qual  Units
DROC10-C3-8 DRO (C10-C38) SW8015M 1 0.1 0.1 u 0.1 U mg/L

DF = Dilution Factor

RL = Reporting Limit DATA Envi tal Data Professional. LLC
U = Non-Detect e p I‘O nvironmental Data Professional,

J = Estimated
R = Rejected
* = Modified by Validation



Form 1 Data Sheet - TPH Enbridge Energy

SDG: 1007670

Sample Name: WS07301110RTV1 Sample Matrix Code: W Total/Dissolved: T
Location ID: NA Sample Date: 7/30/2010 11:10:00 AM Lab Code: ALSHN
Sample Type: Site Sample Analysis Date: 7/31/2010
Lab Sample ID: 1007670-07B
CAS Parameter Name Method DF RL Lab Result LabQual VerifiedResult Ver.Qual  Units
GROC5-C1-0 GRO (C5-C10) Sw8015 1 200 200 u 200 U ug/L

DF = Dilution Factor

RL = Reporting Limit DATA Envi tal Data Professional. LLC
U = Non-Detect e p I‘O nvironmental Data Professional,

J = Estimated
R = Rejected
* = Modified by Validation



Form 1 Data Sheet - Metals

Enbridge Energy

SDG: 1007670

Sample Name: WS07301110RTV1 Sample Matrix Code: W
Location ID:  NA Total/Dissolved: T
Sample Type: Site Sample Lab Code: ALSHN
Lab Sample ID: 1007670-07A
CAS Parameter Name Method Sample Date DF RL Lab Result LabQual VerifiedResultVer.Qual Units
000011-02-9 Hardness (Calculation) SW6020A 7/30/2010 11:10:00 AM 1 0 250 250 mg/L
7440-02-0 Nickel SW6020A 7/30/2010 11:10:00 AM 1 0.02 0.02 U 0.02 U mg/L
7440-62-2 Vanadium SW6020A 7/30/2010 11:10:00 AM 1 0.004 0.004 U 0.004 U mg/L

DF = Dilution Factor
RL = Reporting Limit
U = Non-Detect

J = Estimated

R = Rejected

@DATA p I‘O Environmental Data Professional, LLC

B = Analyte detected in method blank (lab Qualifier)

* = Modified by Validation
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Appendix F

Soil Boring and Well
Construction Logs



AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR0250L01
WELL ID: MWKR0250L 01
TOTAL DEPTH: 110'

State: Ml County:Calhoun Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Well Development Information

Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear

AECOM Staff Onsite: R. Staron Address: 6215 Lehman Drive Date: 10/11/10
TOC Elevation:  891.50 Flint, MI, 48507 Time Started: 13:26
Ground Elevation: 891.83 Crew Chief: Doug Oakley Method: Vac truck
X Coordinate: 12951049.10 Equipment: Rotosonic T300 Volume Purged: 399 gallons

Y Coordinate:

276724.80

Protective Casing Material: Steel

Drilling Method: 6" Sonicore

Type: Flush mount
Lock #: - Time Started: 1400 Date Started: 10/4/10
Bolted:  Yes Time Finished: 1700 Date Finished: 10/5/10

sz Water level during drilling

w  Water level in completed well

NC Not Collected  OilScreenSoil (OSS) Results:
+ = Product Detected

- = No Product Detected

Sample Key: collected for analysis of-
VOC = Volatile Organic Compounds
Field Parameters

PAH = Polynuclear Aromatics

Metals

Soll
Symbols

Depth
(feet)

USCS

PID

Soil Description
(ppm)

PID Curve
(250 ppm)

Boring/Well
Completion

WL

Sample

(O]

Tan medium sand, trace clay, silt and
gravel; dry; loose

Dark tan medium-coarse sand, trace
fine-coarse gravel; dry; loose

Dark tan medium-coarse sand, trace
fine gravel; slightly moist

Tan gravelly medium-coarse sand,
trace silt; slightly moist; loose
Brownish-grayish-tan gravelly fine-
medium sand; saturated; loose

Brown gravelly medium-coarse sand,

trace silt; saturated
Gray clay; saturated; firm

Brownish-tan clay; saturated; firm

Light tan fine-medium sand, trace fine
gravel; grading to tan gravelly fine-
medium sand, trace silt; slightly moist;
very firm <2" lenses of silty fine sand

Light tan fine-medium sand; slightly
moist

NOTESDefault listing

Page 1 of 6




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR0250L01
WELL ID: MWKR0250L 01
TOTAL DEPTH: 110'

State: Ml County:Calhoun Township / City: Marshall

Client: Enbridge Project Number: 60162778

Well Development Information

Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear

AECOM Staff Onsite: R. Staron Address: 6215 Lehman Drive Date: 10/11/10
TOC Elevation: ~ 891.50 Flint, MI, 48507 Time Started: 13:26
Ground Elevation: 891.83 Crew Chief: Doug Oakley Method: Vac truck
X Coordinate: 12951049.10 Equipment: Rotosonic T300 Volume Purged: 399 gallons
Y Coordinate: 276724.80 Drilling Method: 6" Sonicore

Protective Casing Material: Steel

Type: Flush mount

Lock #: - Time Started: 1400 Date Started: 10/4/10

Bolted: Yes Time Finished: 1700 Date Finished: 10/5/10

sz Water level during drilling NC Not Collected
+

w  Water level in completed well

OilScreenSoil (OSS) Results:

- = No Product Detected

Sample Key: collected for analysis of-
VOC = Volatile Organic Compounds Metals
PAH = Polynuclear Aromatics Field Parameters

= Product Detected

Depth Soil Uscs Soil Description PID PID Curve Boring/Well |y, | sample | 0SS
(feet) Symbols (ppm) (250 ppm) Completion
SP Tan fine-medium sand, some silt;
saturated at 22.5'
Gray medium-coarse sand; saturated
Gray medium-coarse sand, trace fine
gravel; saturated
| Gray sandy silt and clay; saturated
36
37
i ML-CL Gray sandy silt and clay, some medium
sand; saturated
38
39
,,,,,,,,,,,,,,,,,, Gray silty fine sand, some clay;
----------------- Saturated
40 SP
Page 2 of 6

NOTESDefault listing




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG

BOREHOLE ID: MWKR0250L01
MWKRO0250L01

WELL ID:

TOTAL DEPTH: 110

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name:

Enbridge (Marshall Site)

AECOM Staff Onsite: R. Staron

TOC Elevation:

891.50

Ground Elevation: 891.83

X Coordinate:
Y Coordinate:

12951049.10
276724.80

Protective Casing Material: Steel

Type:
Lock #:
Bolted:

Flush mount

Yes

Contractor:
Address:

Crew Chief:
Equipment:

Drilling Method: 6" Sonicore

Boart Longyear
6215 Lehman Drive
Flint, MI, 48507
Doug Oakley
Rotosonic T300

Time Started:
Time Finished:

1400
1700

Date Started:
Date Finished: 10/5/10

Well Development Information

Time

Volume Purged:

10/4/10

Date:
Started:
Method:

10/11/10
13:26

Vac truck
399 gallons

sz Water level during drilling

w  Water level in completed well

NC Not Collected

OilScreenSoil (OSS) Results:
+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds
PAH = Polynuclear Aromatics

Metals
Field Parameters

Depth
(feet)

Soll
Symbols

USCS

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well
Completion

WL

Sample OSss

SP

ML

SP

Gray fine sand, some silt, trace fine
gravel; saturated

Gray sandy silt, trace clay with thin
gravel lens

Gray fine sand, some silt, some fine
gravel; very firm

Gray silty fine sand, some fine-coarse
gravel, trace clay; slightly moist; very
firm; very tightly packed

NOTESDefault listing

Page 3 of 6




— BOREHOLE / WELL LOG
A—COM BOREHOLE ID: MWKR0250L01

5555 Glenwood Hills Parkway SE WELL ID: MWKRO0250L01

Grand Rapids, Ml 49512

TOTAL DEPTH: 110

State: Ml County:Calhoun

Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear

AECOM Staff Onsite: R. Staron

TOC Elevation: 891.50
Ground Elevation: 891.83

X Coordinate: 12951049.10
Y Coordinate: 276724.80
Protective Casing Material: Steel

Type: Flush mount

Township / City: Marshall Client: Enbridge Project Number: 60162778
Well Development Information
Address: 6215 Lehman Drive Date: 10/11/10
Flint, MI, 48507 Time Started: 13:26
Crew Chief: Doug Oakley Method: Vac truck
Equipment: Rotosonic T300 Volume Purged: 399 gallons

Drilling Method: 6" Sonicore

Lock #: - Time Started: 1400 Date Started: 10/4/10
Bolted:  Yes Time Finished: 1700 Date Finished: 10/5/10
sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-
) + = Product Detected VOC = Volatile Organic Compounds Metals
=  Water level in completed well - = No Product Detected PAH = Polynuclear Aromatics Field Parameters
Depth Soil : - PID PID Curve Boring/Well
(feet) Symbols USCS Soil Description (pm) (250 ppm) Completion WL Sample 0ss

Gray 5 Y 7/2 silty fine sand, some fine
gravel, trace coarse gravel; moist; lens
of gravelly medium-coarse sand, some
silt at 67-68'

5Y 7/2 light gray fine sand, some silt,
some fine gravel; moist

5Y 7/2 light gray fine-medium sand,
some silt, some fine gravel; moist

5Y 7/2 light gray medium sand; moist

Light gray silty fine sand, trace fine
gravel

NOTESDefault listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR0250L01
MWKR0250L 01
TOTAL DEPTH: 110'

WELL ID:

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name

TOC Elevation:
Ground Elevation: 891.83

X Coordinate:
Y Coordinate:

Type: Flush mount

Lock #: -

: Enbridge (Marshall Site) Contractor:
AECOM Staff Onsite: R. Staron

891.50

12951049.10
276724.80
Protective Casing Material: Steel

Bolted:  Yes

Address:

Crew Chief:
Equipment:

Drilling Method: 6" Sonicore

Boart Longyear
6215 Lehman Drive
Flint, MI, 48507
Doug Oakley
Rotosonic T300

Time Started:
Time Finished:

1400
1700

Well Development Information

Date: 10/11/10

Time Started: 13:26
Method: Vac truck

Volume Purged:

Date Started: 10/4/10
Date Finished: 10/5/10

399 gallons

sz Water level during drilling

w  Water level in completed well

NC Not Collected  OilScreenSoil (OSS) Results:

+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds
PAH = Polynuclear Aromatics

Metals

Field Parameters

Depth
(feet)

Soll
Symbols

USCS

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well
Completion

WL Sample

0SS

80

81—

82 —

83

84—

85—

86 —

87—

88 —

89—

90

91

92 —

93

94 —

95 —

96 —

97 —

98

99 —

100 —

ML

Light gray silt and fine sand, some fine-
coarse gravel; slightly moist; firm

Gray silt, some fine gravel, some fine
sand in lenses at 93-93.5' and 95-95/5';
moist; N6; material is platy and firm

Gray silt and fine sand, some clay,
some fine gravel; very moist; firm N7

NOTESDefault listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG

BOREHOLE ID: MWKR0250L01
MWKRO0250L01

WELL ID:

TOTAL DEPTH: 110

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name

TOC Elevation:
Ground Elevation: 891.83

X Coordinate:
Y Coordinate:

Type: Flush mount

Lock #: -

: Enbridge (Marshall Site) Contractor:
AECOM Staff Onsite: R. Staron

891.50

12951049.10
276724.80
Protective Casing Material: Steel

Bolted:  Yes

Address:

Crew Chief:
Equipment:

Drilling Method: 6" Sonicore

Boart Longyear
6215 Lehman Drive
Flint, MI, 48507
Doug Oakley
Rotosonic T300

Time Started:
Time Finished:

1400
1700

Well Development Information

Date:

Time Started:
Method:

Volume Purged:

Date Started: 10/4/10
Date Finished: 10/5/10

10/11/10
13:26

Vac truck
399 gallons

sz Water level during drilling

w  Water level in completed well

NC Not Collected  OilScreenSoil (OSS) Results:

+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds Metals
PAH = Polynuclear Aromatics

Field Parameters

Depth
(feet)

Soll
Symbols

USCS

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well
Completion

WL

Sample OSsSs

100

101

102

103 —

104 —

105

106 —

107

108 —

109

110

Gray platy, sandy silt, some clay; firm;
31 moist; N6 to N4 color

NOTESDefault listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR0250L02
WELL ID: MWKR0250L 02
TOTAL DEPTH: 30

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge Project Number: 60162778

Project Name

TOC Elevation:
Ground Elevation: 891.60

X Coordinate:
Y Coordinate:

Type: Flush mount

: Enbridge (Marshall Site) Contractor:
AECOM Staff Onsite: R. Staron

891.24

12951039.50
276721.40
Protective Casing Material: Steel

Address:

Crew Chief:
Equipment:

Drilling Method: 6" Sonicore

Boart Longyear

Well Development Information

6215 Lehman Drive Date: 10/10/10
Flint, MI, 48507 Time Started: 17:55
Doug Oakley Method: Vac truck
Rotosonic T300 Volume Purged: 70 gallons

Lock # - Time Started: 1700 Date Started: 10/5/10
Bolted: Yes Time Finished: 1000 Date Finished: 10/6/10
sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-
_ + = Product Detected VOC = Volatile Organic Compounds Metals
>  Water level in completed well - = No Product Detected PAH = Polynuclear Aromatics Field Parameters
Depth Soil : - PID PID Curve Boring/Well
(feet) Symbols USCS Soil Description (ppm) (250 ppm) Completion WL Sample 0SS

Brownish coarse sand, some fine
gravel, trace silt; 10 YR 5; slightly moist

Brownish-tan fine-coarse gravel, some
medium-coarse sand; slightly moist; 10
YR5

Brownish-tan, medium-coarse sand,
trace fine gravel, trace silt; 7.5 YR 5/6;
slightly moist

Gray N7 clay; moist

Yellowish-tan 2.5 Y 8/4 fine-medium
sand, trace fine gravel; moist

Dark yellowish-tan 2.5 Y 6/4 fine-
medium sand, trace fine gravel;
saturated

NOTESDefault listing

Page 1 of 1




A-ZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG

BOREHOLE ID: MWKR0250L03
MWKRO0250L03

WELL ID:

TOTAL DEPTH: 45

State: Ml County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear

AECOM Staff Onsite: R. Staron
TOC Elevation:  895.94
Ground Elevation: 896.30

X Coordinate: 12951051.80
Y Coordinate: 276492.50
Protective Casing Material: Steel
Type: Flush mount

Lock # -

Bolted:  Yes

Address: 6215 Lehman Drive
Flint, MI, 48507

Crew Chief: Doug Oakley

Equipment: Rotosonic T300

Drilling Method: 6" Sonicore

Time Started:
Time Finished:

1000
1400

Well Development Information

Time

Volume Purged:

Date Started: 10/6/10
Date Finished: 10/6/10

Date:
Started:
Method:

10/10/10
16:20

Vac truck
199 gallons

sz Water level during drilling

w  Water level in completed well

NC Not Collected  OilScreenSoil (OSS) Results:

+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds Metals
PAH = Polynuclear Aromatics

Field Parameters

Depth Soil : - PID PID Curve Boring/Well
(feet) Symbols USCS Soil Description (ppm) (250 ppm) Completion WL Sample 0SS
Dark brown fine-coarse sand, trace silt;
loose; slightly moist
Gray N7 clay; very moist to saturated
XZ

NOTESDefault listing

Page 1 of 2




- BOREHOLE / WELL LOG
A:COM BOREHOLE ID: MWKR0250L03

5555 Glenwood Hills Parkway SE WELL ID:
Grand Rapids, Ml 49512

MWKRO0250L03
TOTAL DEPTH: 45

State: Ml County:Calhoun Township / City: Marshall Client: Enbridge Project Number: 60162778
Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear Well Development Information
AECOM Staff Onsite: R. Staron Address: 6215 Lehman Drive Date: 10/10/10

TOC Elevation: ~ 895.94 Flint, MI, 48507 Time Started: 16:20

Ground Elevation: 896.30 Crew Chief: Doug Oakley Method: Vac truck

X Coordinate: 12951051.80 Equipment: Rotosonic T300 Volume Purged: 199 gallons

Y Coordinate: 276492.50 Drilling Method: 6" Sonicore

Protective Casing Material: Steel
Type: Flush mount

Lock #: - Time Started: 1000 Date Started: 10/6/10
Bolted:  Yes Time Finished: 1400 Date Finished: 10/6/10
sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-
) + = Product Detected VOC = Volatile Organic Compounds Metals
= Water level in completed well - = No Product Detected PAH = Polynuclear Aromatics Field Parameters
Depth Soil : - PID PID Curve Boring/Well
(feet) Symbols USCS Soil Description (ppm) (250 ppm) Completion WL Sample 0SS

Gray N7 clayey fine-medium sand;
saturated

Gray clay; very moist

Gray N7 clay; very moist

Light yellowish-tan medium-coarse
sand; saturated; loose

NOTESDefault listing

Page 2 of 2




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

WELL ID:
TOTAL DEPTH: 35'

BOREHOLE / WELL LOG

BOREHOLE ID: MWKR0570R01
MWKRO0570R01

State: Ml County:Calhoun Township / City: Marshall Client: Enbridge Project Number: 60162778
Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear Well Development Information
AECOM Staff Onsite: R. Staron Address: 6215 Lehman Drive Date: 10/11/10

TOC Elevation:  875.34 Flint, MI, 48507 Time Started: 16:00

Ground Elevation: 875.62 Crew Chief: Doug Oakley Method: Vac truck

X Coordinate: 12936148.10 Equipment: Rotosonic T300 Volume Purged: 261 gallons

Y Coordinate: 281319.40
Protective Casing Material: Steel

Type:
Lock #:
Bolted:

Flush mount

Yes

Drilling Method: 6" Sonicore

Time Started: 1500
Time Finished: 0845

Date Started: 10/6/10
Date Finished: 10/7/10

sz Water level during drilling

w  Water level in completed well

NC Not Collected  OilScreenSoil (OSS) Results:
+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-
VOC = Volatile Organic Compounds Metals

PAH = Polynuclear Aromatics

Field Parameters

Depth Soil Uscs Soil Description PID PID Curve Boring/Well |y, | sample | 0SS
(feet) Symbols (ppm) (250 ppm) Completion
O ¢ ¢ oo o oo
B °.%"5"%%"% " Reddish-brown 7.5 YR 3/4; gravelly,
14 AP fine-medium sand, some silt; slightly
moist
Reddish-brown 7.5 YR 3/4; sandy, fine-
coarse gravel; slightly moist
Reddish-brown 7.5 YR 3/4; fine sand;
slightly moist; friable
XZ

:|{sP-sm

wBR

10 YR 6/3; silty fine sand, some fine
gravel. 5 B 7/1 blue-gray weathered
sandstone in bottom one inch

Blue-gray (5 B 7/1) to reddish-brown
(10 YR 4/4) sandstone

5 B 7/1 blue-gray to reddish brown (10
YR 4/4) sandstone

NOTESDefault listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG

BOREHOLE ID: MWKR0570R01
MWKRO0570R01

WELL ID:

TOTAL DEPTH: 35'

State: Ml County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name: Enbridge (Marshall Site) Contractor:

AECOM Staff Onsite: R. Staron
TOC Elevation: 875.34
Ground Elevation: 875.62

X Coordinate: 12936148.10
Y Coordinate: 281319.40
Protective Casing Material: Steel
Type: Flush mount

Lock # -

Bolted:  Yes

Address:

Crew Chief:
Equipment:

Drilling Method: 6" Sonicore

Boart Longyear
6215 Lehman Drive
Flint, MI, 48507
Doug Oakley
Rotosonic T300

Time Started:
Time Finished:

1500
0845

Well Development Information

Date: 10/11/10

Time Started: 16:00

Method: Vac truck

Volume Purged: 261 gallons

Date Started: 10/6/10
Date Finished: 10/7/10

sz Water level during drilling

w  Water level in completed well

NC Not Collected  OilScreenSoil (OSS) Results:

+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds Metals
PAH = Polynuclear Aromatics

Field Parameters

Depth Soil

(feet) Symbols UScs

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well
Completion

WL

Sample OSss

Highly weathered sandstone;
unconsolidated; very firm; sandstone; 5
B7/1

5 B 7/1 sandstone; saturated

Weathered sandstone; unconsolidated;
very firm; 5B 7/1

NOTESDefault listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

WELL ID:

BOREHOLE / WELL LOG

BOREHOLE ID: MWKR0570R02

MWKRO0570R02

TOTAL DEPTH: 18.5'

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name:

874.93

Ground Elevation: 875.32

X Coordinate:
Y Coordinate:

Enbridge (Marshall Site)
AECOM Staff Onsite: Richard Staron
TOC Elevation:

12936140.20
281326.40

Protective Casing Material: Steel

Type:
Lock #:
Bolted:

Flush mount

Yes

Contractor:
Address:

Crew Chief:
Equipment:
Drilling Method:

Time Started:
Time Finished:

Boart Longyear
6215 Lehman Drive
Flint, MI, 48507
Doug Oakley
Rotosonic T300

6" Sonicore

0845
0945

Date Started:
Date Finished: 10/7/10

Well Development Information

Time Started:

Date:

Method:

Volume Purged:

10/7/10

10/11/10
17:00

Vac truck
176 gallons

sz Water level during drilling

w  Water level in completed well

NC Not Collected

OilScreenSoil (OSS) Results:
+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds
PAH = Polynuclear Aromatics

Metals
Field Parameters

Depth Soil ; - PID PID Curve Boring/Well
USCS Soil Description . Sample (O]
(feet) Symbols P (ppm) (250 ppm) Completion wL P
0
''''''''''''''''' Brownish-tan to brownish-red 10 YR
7 :.:.:.:.:.:.:.:.: [S=) 3/6; fine-medium sand, trace fine
i B S RN, gravel; slightly moist
- ENCRERERT RO — —
O L O L ﬁ/ Brownish-red 10 YP 3/6; sandy fine- . :
7 o O . O o coarse gravel; slightly moist; loose
OOO GW
4_1"01"01'
1O OO
Jleletatatatat Brownish-red 10 YP 3/6; silty fine-
........ meidum sand, some fine-coarse gravel;
I ©5°5%0%76°%6%" moist; firm; saturated at 10' Z
T sp
8L,
e RS
10
- L/ s L/ . Brownish-tan 2.5 Y 7/2; fine-coarse
7 O o O o O gravel, some silty fine sand; loose;
11_.:.0.:.0.: saturated
BAO O O
V1o 00 ew
64O O
17 OO
''''''''''''''''' Brownish-tan 2.5 Y 7/2; fine-medium
Jetetetetet ottt SP sand, some silt; very firm; very tightly
18—« ettt Tt packed; saturated
................. Bedrock at 18.5
Page 1 of 1

NOTESDefault Listing




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR0570R03
WELL ID: MWKRO0570R03
TOTAL DEPTH: 20

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge Project Number: 60162778

Project Name

AECOM Staff Onsite: R. Staron

TOC Elevation:
Ground Elevation: 882.40

X Coordinate:
Y Coordinate:

Type: Flush mount

Lock #: -

881.97

Well Development Information

: Enbridge (Marshall Site) Contractor: Boart Longyear
Address: 6215 Lehman Drive Date: 10/8/10
Flint, MI, 48507 Time Started: 15:30
Crew Chief: Doug Oakley Method: Grundfos
Equipment: Rotosonic T300 Volume Purged: 4 gallons

12936213.60
281478.80
Protective Casing Material: Steel

Bolted:  Yes

Drilling Method: 6" Sonicore

Time Started: 1000
Time Finished: 1200

Date Started: 10/7/10
Date Finished: 10/7/10

sz Water level during drilling

w  Water level in completed well

NC Not Collected  OilScreenSoil (OSS) Results:
+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-
VOC = Volatile Organic Compounds Metals

PAH = Polynuclear Aromatics

Field Parameters

Depth
(feet)

Soll
Symbols

USCS

Soil Description

PID PID Curve Boring/Well
(ppm) (250 ppm)

Completion

WL

Sample OSss

Reddish-brown 10 YR 5/4 fine-medium
sand; slightly moist

Reddish-brown 10 YR 5/4 fine-coarse
gravel; slightly moist

Reddish-brown 5 YR 4/4 fine-meidum
sand, some silt; moist; friable; tightly
packed

Brown 10 YR 5/4 fine sand, some silt;
moist; firm; tightly packed

Brown 10 YR 5/4 sandy silt, trace clay;
slightly moist; firm; tightly packed

Weathered sandstone 10 YR 5/4
brown, highly weathered sandstone;
heavily fractured with silt placers inside
fractured areas

NOTESDefault listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKRO0580L01
WELL ID: MWKRO0580L 01
TOTAL DEPTH: 47

State: Ml County:Calhoun Township / City: Marshall

Client: Enbridge Project Number: 60162778

Well Development Information

Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear

AECOM Staff Onsite: Richard Staron Address: 6215 Lehman Drive Date: 10/11/10
TOC Elevation: ~ 883.35 Flint, MI, 48507 Time Started: 15:15
Ground Elevation: 883.97 Crew Chief: Doug Oakley Method: Vac truck
X Coordinate: 12935474.80 Equipment: Rotosonic T300 Volume Purged: 250 gallons
Y Coordinate: 281086.70 Drilling Method: 6" Sonicore

Protective Casing Material: Steel

Type: Flush mount

Lock #: - Time Started: 1500 Date Started: 10/7/10

Bolted:  Yes Time Finished: - Date Finished: 10/8/10

sz Water level during drilling NC Not Collected

w  Water level in completed well

OilScreenSoil (OSS) Results:
+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-
VOC = Volatile Organic Compounds Metals
PAH = Polynuclear Aromatics Field Parameters

Depth Soil Uscs Soil Description PID PID Curve Boring/Well |y, | sample | 0SS
(feet) Symbols (ppm) (250 ppm) Completion
0T+
4. O o O o 10 YR light brown fine-coarse gravel,
1-: oo L. some silt, some fine-medium sand;
'C> LN o GW | loose to 3'; very firm 3-5'; dry
2—.2::.'.3::.'.2
10O
HO . 0
P
5 . .
4 10 YR 5/6 light brown sandy silt, some
6 gravel; very dry; mostly loose; very firm
7.5-8
7_
] ML
8
4 No recovery - only slough
9_
5Y 8/2 light brownish-yellow fine-
coarse gravel, some medium-coarse
sand, trace silt
2.5 Y 5/2 brownish yellow sandy silt;
slightly moist; very firm; tightly packed
XZ
5 B 6/1 blue-gray sandstone,
weathered heavily at various depths.
Weathere portiosn of competent rock
tend to weather to 5 B 6/1 silty, fine-
medium sand, some clay
Page 1 of 2
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKRO0580L01
WELL ID: MWKRO0580L 01
TOTAL DEPTH: 47

State: Ml County:Calhoun Township / City: Marsha

Il Client: Enbridge Project Number: 60162778

Well Development Information

Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear

AECOM Staff Onsite: Richard Staron Address: 6215 Lehman Drive Date: 10/11/10
TOC Elevation: ~ 883.35 Flint, MI, 48507 Time Started: 15:15
Ground Elevation: 883.97 Crew Chief: Doug Oakley Method: Vac truck
X Coordinate: 12935474.80 Equipment: Rotosonic T300 Volume Purged: 250 gallons
Y Coordinate: 281086.70 Drilling Method: 6" Sonicore

Protective Casing Material: Steel

Type: Flush mount

Lock #: - Time Started: 1500 Date Started: 10/7/10

Bolted:  Yes Time Finished: - Date Finished: 10/8/10

sz Water level during drilling NC Not Collected

w  Water level in completed well

OilScreenSoil (OSS) Results:
+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-
VOC = Volatile Organic Compounds
PAH = Polynuclear Aromatics

Metals
Field Parameters

Depth
(feet)

Soll

Symbols UScs

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well

Completion 0SS

WL Sample

NOTESDefault listing

Page 2 of 2




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKRO0580L02
WELL ID: MWKRO0580L 02
TOTAL DEPTH: 26'

State: Ml County:Calhoun

Township / City: Marshall

Client: Enbridge Project Number: 60162778

Project Name: Enbridge (Marshall Site) Contractor:

AECOM Staff Onsite: -

TOC Elevation: 883.16
Ground Elevation: 883.77

X Coordinate: 12935471.50
Y Coordinate: 281081.20
Protective Casing Material: Steel
Type: Flush mount

Address:

Crew Chief:
Equipment:

Drilling Method: 6" Sonicore

Well Development Information

Boart Longyear

6215 Lehman Drive Date: 10/9/10
Flint, MI, 48507 Time Started: -
Doug Oakley Method: -
Rotosonic T300 Volume Purged: 0

Lock #: - Time Started: 0915 Date Started: 10/8/10
Bolted:  Yes Time Finished: 1100 Date Finished: 10/8/10
sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-
) + = Product Detected VOC = Volatile Organic Compounds Metals
>  Water level in completed well - = No Product Detected PAH = Polynuclear Aromatics Field Parameters
Depth Soil : - PID PID Curve Boring/Well
USCS Soil D t . S | 0SS
(feet) Symbols oft bescription (ppm) (250 ppm) Completion wL ample
O
4.0 O L O 10 YR 4/4 brown, sandy fine-coarse
= O 7 O ’ o gravel, some silt, trace cobbles
1.0 0| ow
OO
440 O
OO
6 C> O C> &
- L
SP 10 YR 7/3 gray-brown, sitly fine sand;
o P e dry; very firm
10 YR 6/3 brown weathered sandstone,
9 silty sands present in more weathered
sections of core
10
11
12
13 wBr
14
15
16
17
18 XZ
19
Br 10 YR 6/3 brown competent sandstone
20
10 YR 6/3 brown weathered bedrock.
21 Highly weathered between 20' and 22"
and present as gravelly, sandy silt
22 wBr
23
24
Br 5 B 6/1 sandstone
25
wBr | 5B 6/1to10 YR 6/3 weathered
26 bedrock

NOTESDefault listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKRO0580L03
WELL ID: MWKRO0580L 03
TOTAL DEPTH: 30

State: Ml County:Calhoun

Township / City: Marshall

Client: Enbridge Project Number: 60162778

Project Name: Enbridge (Marshall Site) Contractor:
AECOM Staff Onsite: Richard Staron Address:
TOC Elevation: 883.78

Ground Elevation: 884.18 Crew Chief:
X Coordinate: 12935464.80 Equipment:

Y Coordinate: 281038.10
Protective Casing Material: Steel

Type: Flush mount

Drilling Method: 6" Sonicore

Well Development Information

Boart Longyear

6215 Lehman Drive Date: 10/9/10
Flint, MI, 48507 Time Started: -
Doug Oakley Method: -
Rotosonic T300 Volume Purged: 0

Lock # - Time Started: 1100 Date Started: 10/8/10
Bolted: Yes Time Finished: 1600 Date Finished: 10/8/10
sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-
_ + = Product Detected VOC = Volatile Organic Compounds Metals
>  Water level in completed well - = No Product Detected PAH = Polynuclear Aromatics Field Parameters
Depth Soil : - PID PID Curve Boring/Well
(feet) Symbols USCS Soil Description (ppm) (250 ppm) Completion WL Sample 0SS

7.5 YR 5/6 tannish brown gravelly fine-
coarse sand, some silt; dry; loose

10 YR 7/3 gray-brown, silty fine sand;
dry; very firm

10 YR 6/2 light gray-brown, silty fine
sand, some gravel

10 YR 5/6 tannish brown sandy fine-
coarse gravel, some silt; loose; slightly
moist

10 YR 5/6 tannish brown silty fine sand;
slightly moist

10 YR 5/6 sandstone, pulverized into
fine-coarse gravel, some fine-coarse
sand, trace silt; loose; moist

No recovery

NOTESDefault listing

Page 1 of 1




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKRO580R01
MWKRO0580R01
TOTAL DEPTH: 20

WELL ID:

State: Ml County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name: Enbridge (Marshall Site) Contractor:
AECOM Staff Onsite: Richard Staron Address:
TOC Elevation: 885.32

Ground Elevation: 885.65 Crew Chief:
X Coordinate: 12935894.30 Equipment:

Y Coordinate: 281433.50
Protective Casing Material: Steel

Type: Flush mount
Lock # -
Bolted:  Yes

Drilling Method: 6" Sonicore

Boart Longyear
6215 Lehman Drive
Flint, MI, 48507
Doug Oakley
Rotosonic T300

Time Started:
Time Finished:

1100
1400

Well Development Information

Date:

Time Started:
Method:

Volume Purged:

Date Started: 10/9/10
Date Finished: 10/9/10

10/11/10
17:45

Vac truck
Purged dry

sz Water level during drilling

w  Water level in completed well

NC Not Collected  OilScreenSoil (OSS) Results:

+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds Metals
PAH = Polynuclear Aromatics

Field Parameters

Depth Soil
(feet) Symbols

USCS

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well
Completion

WL

Sample OSss

10 YR 4/3 brown medium-coarse sand,

some silt, some fine gravel; loose;
slightly moist

10 YR 3/4 silty fine sand, some gravel

10 YR 3/4 sandy fine-coarse gravel;
loose; dry

10 YR 4/6 Weathered sandstone
w/lenses of weathered bedrock (silty
fine sand, some clay)

NOTESDefault listing

Page 1 of 1




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

WELL ID:

BOREHOLE / WELL LOG

BOREHOLE ID: MWKR0580R02

MWKRO0580R02

TOTAL DEPTH: 20

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name:

TOC Elevation: 887.50
Ground Elevation: 887.82
X Coordinate:
Y Coordinate:

Enbridge (Marshall Site)
AECOM Staff Onsite: Richard Staron

12935892.80
281534.70

Protective Casing Material: Steel

Type: Flush mount
Lock # -
Bolted:  Yes

Contractor: Boart Longyear
Address: 6215 Lehman Drive
Flint, MI, 48507
Crew Chief: Doug Oakley
Equipment: Rotosonic T300
Drilling Method: 6" Sonicore
Time Started: 1430
Time Finished: 1730

Date Started:
Date Finished: 10/9/10

Well Development Information

Date:

Time Started:
Method:

Volume Purged:

10/9/10

10/11/10
18:15

Vac truck
Purged dry

sz Water level during drilling

w  Water level in completed well

NC Not Collected
+

- = No Product Detected

OilScreenSoil (OSS) Results:

= Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds
PAH = Polynuclear Aromatics

Metals
Field Parameters

Depth
(feet)

Soll
Symbols

USCS

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well
Completion

WL

Sample OSss

7.5 YR 4/2 reddish brown, gravelly fine-
coarse sand; dry; loose

7.5 YR 4/4 reddish brown, silty fine
sand; some fine gravel; loose; dry to
slightly moist towards base. Very firm in
spots towards base

5Y 6/2 grayish brown weathered
sandstone; fractures filled with silt; very
firm; saturated

NOTESDefault listing

Page 1 of 1




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKRO580R03
WELL ID: MWKRO580R03
TOTAL DEPTH: 30

State: Ml County:Calhoun

Township / City: Marshall

Client: Enbridge Project Number: 60162778

Project Name: Enbridge (Marshall Site) Contractor:
AECOM Staff Onsite: Richard Staron Address:
TOC Elevation: 892.62

Ground Elevation: 892.95 Crew Chief:
X Coordinate: 12935847.60 Equipment:

Y Coordinate: 281706.90
Protective Casing Material: Steel
Type: Flush mount

Drilling Method: 6" Sonicore

Well Development Information

Boart Longyear

6215 Lehman Drive Date: 10/11/10
Flint, MI, 48507 Time Started: 18:45
Doug Oakley Method: Vac truck
Rotosonic T300 Volume Purged: Purged dry

Lock # - Time Started: Date Started: 10/9/10
Bolted:  Yes Time Finished: Date Finished: 10/9/10
sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-
_ + = Product Detected VOC = Volatile Organic Compounds Metals
>  Water level in completed well - = No Product Detected PAH = Polynuclear Aromatics Field Parameters
Depth Soil : - PID PID Curve Boring/Well
(feet) Symbols USCS Soil Description (ppm) (250 ppm) Completion WL Sample 0SS

18 — ML-CL

2.5 YR medium-coarse sand, some silt;
dry; loose

5 YR 3/4 reddish brown fine-medium
sand, some silt, trace clay, some fine-
coarse gravel; moist

10 YR 5/1 grayish brown, silty fine-
medium sand, trace clay, some fine
gravel; firm; slightly moist

10 YR 3/6 reddish brown fine-medium
sand, some silt, some coarse gravel;
moist; loose. In basal 6",5B 7/1
sandstone

2.5'Y 6/2 grayish brown sandy fine-
coarse gravel, some silt; moist

10 YR 5/3 gravelly, silty clay, some
sand; saturated

10 YR 5/4 silty fine-medium sand,
some gravel; firm; dry

2.5Y 6/2 tannish gray weathered
sandstone interspersed with portions of
very heavily weathered bedrock silt
and clays

NOTESDefault listing

Page 1 of 1




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR1525R01
MWKR1525R01
TOTAL DEPTH: 87

WELL ID:

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name:

Enbridge (Marshall Site)

AECOM Staff Onsite: R. Mottl

TOC Elevation:

831.38

Ground Elevation: 831.60

X Coordinate: 12901627.40
Y Coordinate: 295799.80
Protective Casing Material: Steel
Type: Flush mount

Lock # -

Bolted:  Yes

Contractor:
Address:

Crew Chief:
Equipment:

Drilling Method: 6" Sonicore

Boart Longyear
6215 Lehman Drive
Flint, MI, 48507
Doug Oakley
Rotosonic T300

Time Started:
Time Finished:

1200
1500

Date Started:
Date Finished: 10/11/10

Well Development Information

Date:

Time Started:
Method:

Volume Purged:

10/11/10

10/12/10
18:05

Vac truck
628 gallons

sz Water level during drilling

w  Water level in completed well

NC Not Collected

OilScreenSoil (OSS) Results:
+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds
PAH = Polynuclear Aromatics

Metals
Field Parameters

Depth
(feet)

Soll
Symbols

USCS

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well
Completion

WL

Sample OSss

K_)A v QUA

FILL

FILL

SM

SM

Topsoil - fill

Possible fill - dark brown fine-coarse

silty sand and gravel; moist to wet at 6'-
7

Dark greenish-brown 5 Y 4/4; fine-
coarse silty sand, trace to little fine-
coarse rounded gravel; wet

Dark greenish-brown 5 Y 4/4; fine-
coarse silty sand, trace to little fine-
coarse rounded gravel, occasional 2"-
3" cobbles; wet

Grades to medium-coarse silty sand,
little to some medium-coarse gravel;
wet (river sediments); moderately
sorted

NOTES

Default listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR1525R01
MWKR1525R01
TOTAL DEPTH: 87

WELL ID:

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name:

Enbridge (Marshall Site)

AECOM Staff Onsite: R. Mottl

TOC Elevation: 831.38
Ground Elevation: 831.60
X Coordinate:
Y Coordinate:

Protective Casing Material:

Type: Flush mount
Lock # -
Bolted:  Yes

12901627.40
295799.80

Steel

Contractor: Boart Longyear
Address: 6215 Lehman Drive
Flint, MI, 48507
Crew Chief: Doug Oakley
Equipment: Rotosonic T300

Drilling Method: 6" Sonicore

Time Started:
Time Finished:

1200
1500

Date Started:
Date Finished: 10/11/10

Well Development Information

Date:

Time Started:
Method:

Volume Purged:

10/11/10

10/12/10
18:05

Vac truck
628 gallons

<z Water level during drilling

w  Water level in completed well

NC Not Collected

OilScreenSoil (OSS) Results:
+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds
PAH = Polynuclear Aromatics

Metals
Field Parameters

Depth
(feet)

Soll
Symbols

USCS

PID

Soil Description
(ppm)

PID Curve
(250 ppm)

Boring/Well
Completion

WL

Sample OSss

SM

SM-SP

Grades to fine-medium sand, trace fine
gravel; light brown 5Y 7/2; wet;
moderately sorted

NOTESDefault listing

Page 2 of 3




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG

BOREHOLE ID: MWKR1525R01

WELL ID:

TOTAL DEPTH: 87

MWKR1525R01

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name:

Enbridge (Marshall Site)

AECOM Staff Onsite: R. Mottl

TOC Elevation:

831.38

Ground Elevation: 831.60

X Coordinate:
Y Coordinate:

12901627.40
295799.80

Protective Casing Material: Steel

Type:
Lock #:
Bolted:

Flush mount

Yes

Contractor:
Address:

Crew Chief:
Equipment:

Drilling Method: 6" Sonicore

Boart Longyear
6215 Lehman Drive
Flint, MI, 48507
Doug Oakley
Rotosonic T300

Time Started:
Time Finished:

1200
1500

Date Started:
Date Finished: 10/11/10

Well Development Information

Date:

Time Started:
Method:

Volume Purged:

10/11/10

10/12/10
18:05

Vac truck
628 gallons

sz Water level during drilling

w  Water level in completed well

NC Not Collected

OilScreenSoil (OSS) Results:
+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-
VOC = Volatile Organic Compounds
PAH = Polynuclear Aromatics

Metals
Field Parameters

Depth
(feet)

Soll
Symbols

USCS

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well
Completion

WL

Sample OSsSs

ML

ML

Light to dark gray; sandy silt, little to
some fine-coarse sand, trace to little
fine-medium subrounded gravel, trace
clay; wet; soft; glacial till; 1" sandstone
cobbles 76'-77"

Dark gray; sandy silt, trace fine-medium
gravel, trace to little clay; dry; till;
sandstone 1"-3" cobbles at 81

NOTESDefault listing

Page 3 of 3




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR1525R02
WELL ID: MWKR1525R02
TOTAL DEPTH: 14

State: Ml County:Calhoun Township / City: Marshall Client: Enbridge Project Number: 60162778
Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear Well Development Information
AECOM Staff Onsite: R. Mottl Address: 6215 Lehman Drive Date: 10/12/10
TOC Elevation:  831.31 Flint, MI, 48507 Time Started: 18:40
Ground Elevation: 831.66 Crew Chief: Doug Oakley Method: Vac truck
X Coordinate: 12901625.60 Equipment: Rotosonic T300 Volume Purged: 106 gallons
Y Coordinate: 295798.20 Drilling Method: 6" Sonicore
Protective Casing Material: Steel
Type: Flush mount
Lock #: - Time Started: 1200 Date Started: 10/11/10
Bolted: Yes Time Finished: Date Finished: 10/11/10
sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-
_ + = Product Detected VOC = Volatile Organic Compounds Metals
>  Water level in completed well - = No Product Detected PAH = Polynuclear Aromatics Field Parameters
Depth Soil ; - PID PID Curve Boring/Well
(feet) Symbols USCS Soil Description (ppm) (250 ppm) Completion WL Sample 0SS
0 V Il - dark brown f I d
Fill - . )
-xOA <an il S roun e come iy en
l_
¢ o %o%
2 pv Q
-xO QO%
3 Q N A
N4
MO d ©
“ <3 ﬁv Q @=@)
'XO Q A< O: O
'xO (@ O3 |
O ST O—O
, XO A OE O
N l: l: l: l, l, Dark greenish-gray 5Y 4/4; fine- O: O
& I P D S B R Y coasrse silty sand, poorly sorted, trace —
Sl to little fine-coarse rounded gravel; wet O: O
7 O—=(O
9 —
O—(O
101 o=@
s =@
7 O=@)
O (O
14 L

NOTESDefault listing

Page 1 of 1




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR1525R03
MWKR1525R03
TOTAL DEPTH: 17

WELL ID:

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name:

Enbridge (Marshall Site)

AECOM Staff Onsite: R. Mottl

TOC Elevation:

831.01

Ground Elevation: 831.43

Steel

X Coordinate: 12901730.60
Y Coordinate: 295791.80
Protective Casing Material:
Type: Flush mount

Lock # -

Bolted:  Yes

Contractor:
Address:

Crew Chief:
Equipment:
Drilling Method:

Boart Longyear
6215 Lehman Drive
Flint, MI, 48507
Doug Oakley
Rotosonic T300

6" Sonicore

Time Started:
Time Finished:

1730
1830

Date Started:
Date Finished: 10/11/10

Well Development Information

Date:

Time Started:
Method:

Volume Purged:

10/11/10

10/12/10
17:02

Vac truck
119 gallons

sz Water level during drilling

w  Water level in completed well

NC Not Collected

OilScreenSoil (OSS) Results:
+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds
PAH = Polynuclear Aromatics

Metals
Field Parameters

Depth
(feet)

Soll
Symbols

USCS

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well
Completion

WL

Sample OSss

x%gﬁod

o %od

10—
11
120

13—

14

15",

16 >

17

FILL

FILL

FILL

Topsoil and concrete chunks

Fill - sand, gravel, topsoil, asphalt
chunks at 5', river sediments - dark
green silty sand and gravel - wet at 6'

Possible fill/disturbed - dark green silty
sand, trace to little fine-coarse gravel;
little roots; wet; swamp odor

GIOIICICIPIPIVIIVICICIOIPIPIOIIOICI®

OOOOCOOOOOOOOOOOOOOOOO

0
QO

OOJ

D

NOTES

Default listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR2260R01
WELL ID: MWKR2260R01
TOTAL DEPTH: 60"

State: Ml County:Calhoun Township / City: Marshall

Client: Enbridge Project Number: 60162778

Well Development Information

Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear

AECOM Staff Onsite: Richard Staron Address: 6215 Lehman Drive Date: 10/13/10
TOC Elevation: ~ 809.96 Flint, MI, 48507 Time Started: 17:22
Ground Elevation: 810.32 Crew Chief: Doug Oakley Method: Vac truck
X Coordinate: 12873865.10 Equipment: Rotosonic T300 Volume Purged: 237 gallons
Y Coordinate: 314746.90 Drilling Method: 6" Sonicore

Protective Casing Material: Steel

Type: Flush mount

Lock #: - Time Started: 1500 Date Started: 10/11/10

Bolted: Yes Time Finished: 0900 Date Finished: 10/12/10

sz Water level during drilling NC Not Collected
+

w  Water level in completed well

OilScreenSoil (OSS) Results:

- = No Product Detected

Sample Key: collected for analysis of-
VOC = Volatile Organic Compounds Metals
PAH = Polynuclear Aromatics Field Parameters

= Product Detected

Depth Soil Uscs Soil Description PID PID Curve Boring/Well |y, | sample | 0SS
(feet) Symbols (ppm) (250 ppm) Completion
10 YR 5/2; light brownish-gray, gravelly
SW fine-coarse sand, trace silt; dry; loose
10 YR 6/6; tan medium sand, trace silt;
K 000°0%0%6°6°6%% wet
Aol
[ OISR R B R
S I sP
e 0°6%6%60°%6°%6%6%%
PTo P AR
B 10 YR 4/2; grayish-brown silt and fine
sand; moist; firm; tightly packed
Z
SP-ML
5 YR 4/6 to 5 B 7/1 reddish-brown to
bluish-gray; silt and sand; firm; moist
SP-ML
5 B 7/1 bluish-gray; gravelly silt and
fine-medium sand, trace clay;
. saturated; loose to very firm; saturated
o e water-bearing section 26'-28'
-*[sP-ML 9
7.5 YR 5/4 brown; silt and fine sand,
some fine gravel, trace clay; moist; ver
SP-ML| §m ¢ Y Y
Page 1 of 2
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR2260R01
WELL ID: MWKR2260R01
TOTAL DEPTH: 60"

State: Ml County:Calhoun

Township / City: Marshall

Client: Enbridge Project Number: 60162778

Well Development Information

Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear

AECOM Staff Onsite: Richard Staron Address: 6215 Lehman Drive Date: 10/13/10
TOC Elevation:  809.96 Flint, MI, 48507 Time Started: 17:22
Ground Elevation: 810.32 Crew Chief: Doug Oakley Method: Vac truck
X Coordinate: 12873865.10 Equipment: Rotosonic T300 Volume Purged: 237 gallons

Y Coordinate: 314746.90
Protective Casing Material: Steel

Drilling Method: 6" Sonicore

Type: Flush mount
Lock # - Time Started: 1500 Date Started: 10/11/10
Bolted:  Yes Time Finished: 0900 Date Finished: 10/12/10

NC Not Collected  OilScreenSoil (OSS) Results:
+ = Product Detected

- = No Product Detected

sz Water level during drilling

w  Water level in completed well

Sample Key: collected for analysis of-
VOC = Volatile Organic Compounds
PAH = Polynuclear Aromatics

Metals

Field Parameters

Depth Soil Uscs Soil Description PID PID Curve Boring/Well |y, | sample | 0SS
(feet) Symbols (ppm) (250 ppm) Completion
N7 gray; silt and fine sand, trace fine
gravel; firm; slightly moist
SP-ML
7.5 YR 6/1 grayish-brown; silt and fine
sand, some fine gravel; slightly moist;
o e firm
“.7|SP-ML
Weathered sandstone; 5 B 7/1 blue-
gray color
WBR
BR 5 B 7/1 blue-gray; sandstone; some
fractures observed
Page 2 of 2

NOTESDefault listing




— BOREHOLE / WELL LOG
A—COM BOREHOLE ID: MWKR2260R02

5555 Glenwood Hills Parkway SE WELL ID: MWKR2260R02

Grand Rapids, Ml 49512

TOTAL DEPTH: 27

State: Ml County:Calhoun Township / City: Marshall Client: Enbridge Project Number: 60162778
Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear Well Development Information
AECOM Staff Onsite: Richard Staron Address: 6215 Lehman Drive Date: 10/13/10

TOC Elevation: 809.63 Flint, MI, 48507 Time Started: 18:03

Ground Elevation: 810.02 Crew Chief: Doug Oakley Method: Vac truck

X Coordinate: 12873867.30 Equipment: Rotosonic T300 Volume Purged: 294 gallons

Y Coordinate: 314743.60
Protective Casing Material: Steel

Type: Flush mount

Drilling Method: 6" Sonicore

Lock #: - Time Started: 1000 Date Started: 10/12/10
Bolted: Yes Time Finished: 1200 Date Finished: 10/12/10
sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-
_ + = Product Detected VOC = Volatile Organic Compounds Metals
>  Water level in completed well - = No Product Detected PAH = Polynuclear Aromatics Field Parameters
Depth Soil : - PID PID Curve Boring/Well
(feet) Symbols USCS Soil Description (ppm) (250 ppm) Completion WL Sample 0SS

SP-ML

2.5Y 5/2 light brownish-gray; gravelly,
fine-coarse sand, trace silt; dry; loose

10 YR 5/6 tan; medium-coarse sand,
trace silt; moist; loose

2.5 YR 6/4 grayish brown; silt and fine
sand; moist; firm

5 B 7/1 bluish gray; silty gravel;
saturated; loose

10 YR 4/4 brown; fine-medium sand,
some silt; moist; firm

NOTESDefault listing

Page 1 of 1




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR2275R01
WELL ID: MWKR2275R01
TOTAL DEPTH: 28

State: Ml County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name:
AECOM Staff Onsite: R. Staron
TOC Elevation: 814.72
Ground Elevation: 815.19

X Coordinate: 12873707.90
Y Coordinate: 314922.70

Protective Casing Material: Steel

Type: Flush mount
Lock # -
Bolted:  Yes

Well Development Information

Enbridge (Marshall Site)

Contractor: Boart Longyear

Address: 6215 Lehman Drive Date: 10/13/10
Flint, MI, 48507 Time Started: 15:55

Crew Chief: Doug Oakley Method: Vac truck

Equipment: Rotosonic T300 Volume Purged: 59 gallons

Drilling Method: 6" Sonicore

Time Started:
Time Finished:

1300
1430

Date Started:
Date Finished: 10/12/10

10/12/10

sz Water level during drilling

w  Water level in completed well

NC Not Collected  OilScreenSoil (OSS) Results:
+ = Product Detected

- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds

PAH = Polynuclear Aromatics

Metals
Field Parameters

Depth Soil USCS Soil Description PID PID Curve Boring/Well |y, | sample | 0SS
(feet) Symbols (ppm) (250 ppm) Completion
2.5'Y 5/2 light brownish-gray; fine-
SP coarse sand, some silt, some fine
gravel; loose; dry
10 YR 5/6 tan; medium sand, trace fine
SP gravel, trace cobbles; loose; moist
10 YR 5/6 tan; medium sand, trace fine
gravel, trace cobbles; loose; wet
SP
KOOKIKIK 10 YR 6/4 light reddish-brown; silty
g ¢ RTIURTITRT GP fine-medium sand and fine gravel;
4 |ZI T |ZI T |ZI T |ZI loose; slightly moist
10
g 2.5 YR 6/4 grayish-brown; silt and fine
11 — sand; moist; firm
12—
13
14— A4
15—
] SP-ML
5 B 7/1 blue-gray; fine sand, some silt,
trace fine gravel; loose; wet
SP
B 10 YR 4/4 brown; silt and fine sand; °6°6°6 0" 0
26 — moist; firm L
J SP-ML 570700 0
27—
28
Page 1 of 1
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

WELL ID:

BOREHOLE / WELL LOG

BOREHOLE ID: MWKR2680R01

MWKR2680R01

TOTAL DEPTH: 12'

Project Number: 60162778

State: Ml County:Calhoun Township / City: Marshall Client: Enbridge
Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear

AECOM Staff Onsite: R. Mottl Address: 6215 Lehman Drive

TOC Elevation: 791.26 Flint, MI, 48507

Ground Elevation: 791.59 Crew Chief: Doug Oakley

X Coordinate: 12862834.70 Equipment: Rotosonic T300

Y Coordinate: 310490.60 Drilling Method: 6" Sonicore
Protective Casing Material: Steel

Type: Flush mount

Lock # - Time Started: 1715
Bolted:  Yes Time Finished: -

Date Started:
Date Finished: 10/8/10

Well Development Information

Date:

Time Started:
Method:

Volume Purged:

10/8/10

10/12/10
15:28

Vac truck
60 gallons

sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results:

+ = Product Detected

w  Water level in completed well - = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds
PAH = Polynuclear Aromatics

Metals
Field Parameters

Depth Soil ; - PID PID Curve Boring/Well
(feet) SymtIJoIs UScs Soil Description (ppm) (250 p:r;ll) Corlnpletion WL Sample 0SS
0 )‘ Topsoil
& 4OPSOI_
1 QQ Possible fill - light brown fine sand (SP):
l p e |
, N O QO% O (O
| p‘> Q O—O
XOA e O: O
CL-ML D_lark gl;ray Ito dark_lgreeqish-gray very 8 8
- silty clay/clayey silt; moist 7
Dark gray 10 YR 6/1 fine-medium silty O: O <
i sand, trace fine gravel; wet O: O
5- O—Q
| =@
O— (O
" O—(O
7 O=(O
] O—O
87 SM 8 8
N O=®
O—(O
O=@
L o Y A Y O—0
e O—=(O
PR Y o B Y Y O=(O
{ O—Q
12 O: O
Page 1 of 1

NOTESDefault listing




AZCOM

5555 Glenwood

Hills Parkway SE

Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR2700R01
WELL ID: MWKR2700R01
TOTAL DEPTH: 37

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge Project Number: 60162778

Project Name:
AECOM Staff Onsite: R. Mottl
TOC Elevation:  790.65
Ground Elevation: 790.98

X Coordinate: 12862693.40
Y Coordinate: 310364.20
Protective Casing Material: Steel

Type: Flush mount
Lock # -
Bolted:  Yes

Enbridge (Marshall Site)

Well Development Information

Contractor: Boart Longyear
Address: 6215 Lehman Drive Date: 10/12/10
Flint, MI, 48507 Time Started: 14:45

Crew Chief: Doug Oakley Method: Vac truck
Equipment: Rotosonic T300 Volume Purged: 694 gallons
Drilling Method: 6" Sonicore

Time Started: 1145 Date Started: 10/8/10

Time Finished: 1500 Date Finished: 10/8/10

sz Water level during drilling

w  Water level in completed well

NC Not Collected
+

OilScreenSoil (OSS) Results:

= Product Detected

- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds

PAH = Polynuclear Aromatics

Metals
Field Parameters

Depth
(feet)

Soll

Symbols UScs

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well
Completion

WL

Sample OSss

0 Y

A 5: &&‘ 6‘JOPSOI
14 —4

LS O
A0SO ™

SM

SM

Topsoil

dry

Dark gray to dark greenish-gray very
silty clay/clayey silt; swamp odor; moist
to wet

Dark gray fine-medium silty sand, trace
roots; swamp odor; wet

Dark gray 10 YR 6/1 fine silty sand,
trace fine, gravel; wet; swamp odor

Possible fill - light brown fine sand (SP);

NOTESDefault listing

Page 1 of 2




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR2700R01
WELL ID: MWKR2700R01
TOTAL DEPTH: 37

State: Ml County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name:
AECOM Staff Onsite: R. Mottl
TOC Elevation: 790.65
Ground Elevation: 790.98

X Coordinate: 12862693.40
Y Coordinate: 310364.20
Protective Casing Material: Steel

Type: Flush mount
Lock # -
Bolted:  Yes

Enbridge (Marshall Site)

Well Development Information

Contractor: Boart Longyear
Address: 6215 Lehman Drive Date: 10/12/10
Flint, MI, 48507 Time Started: 14:45

Crew Chief: Doug Oakley Method: Vac truck
Equipment: Rotosonic T300 Volume Purged: 694 gallons
Drilling Method: 6" Sonicore

Time Started: 1145 Date Started: 10/8/10

Time Finished: 1500 Date Finished: 10/8/10

sz Water level during drilling

w  Water level in completed well

NC Not Collected
+

OilScreenSoil (OSS) Results:

= Product Detected

- = No Product Detected

Sample Key: collected for analysis of-
VOC = Volatile Organic Compounds
Field Parameters

PAH = Polynuclear Aromatics

Metals

Depth Soil : - PID PID Curve Boring/Well
USCS Soil Description . Sample OSss
(feet) Symbols P (ppm) (250 ppm) Completion wL P
194
20|
21|
2|
23|
24l
25
Dark greenish-gray 5 GY 6/1 clayey silt;
) hard,; trace to little fine-coarse, sub-
26 — angular gravel; moist to dry
277 ML-CL
28—
29
Dark greenish-gray 56 Y 6/1 sandy
b weathered sandstone with silt; dry;
30 Marshall
| ML
31—
WBY | weathered sandstone continues with Oi O
1"-2" pieces of sandstone inter-layered Oi O
in clayey, silt matrix; dry to 34'; wet 34'-
a7 OO
Page 2 of 2

NOTESDefault listing




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR2700R02
WELL ID: MWKR2700R02
TOTAL DEPTH: 12

State: Ml County:Calhoun Township / City: Marshall Client: Enbridge Project Number: 60162778
Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear Well Development Information
AECOM Staff Onsite: R. Mottl Address: 6215 Lehman Drive Date: 10/12/10
TOC Elevation:  790.64 Flint, MI, 48507 Time Started: 15:05
Ground Elevation: 790.93 Crew Chief: Doug Oakley Method: Vac truck
X Coordinate: 12862695.20 Equipment: Rotosonic T300 Volume Purged: 411 gallons
Y Coordinate: 310360.90 Drilling Method: 6" Sonicore
Protective Casing Material: Steel
Type: Flush mount
Lock # - Time Started: 1200 Date Started: 10/8/10
Bolted: Yes Time Finished: 1645 Date Finished: 10/8/10
sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-
_ + = Product Detected VOC = Volatile Organic Compounds Metals
>  Water level in completed well - = No Product Detected PAH = Polynuclear Aromatics Field Parameters
Depth Soil ; - PID PID Curve Boring/Well
(feet) Symbols USCS Soil Description (ppm) (250 ppm) Completion WL Sample 0SS
0
)‘ 4 Topsoil
OPSOIL
&
1
QQ Possible fill - light brown fine sand (SP); — —
i dry —] —
= =\
1O; %O% o (O
FILL —
_ ﬁv Q O—O
3 XOA QOA O: O
| Dark gray fine to medium silty sand, O O
i trace to little fine gravel; wet O I O
4 O=@)
5- O~ |~
7 M OO
7~ O—=(O
9 —
O—(O
ol O—O
PR Y o B Y Y 8 8
12 L

NOTESDefault listing
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AZCOM

5555 Glenwood Hills Parkway SE WELL ID:

Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR3450L01
MWKR3450L 01
TOTAL DEPTH: 147"

State: Ml County:Calhoun Township / City: Marshall Client: Enbridge Project Number: 60162778
Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear Well Development Information
AECOM Staff Onsite: R. Mottl Address: 6215 Lehman Drive Date: 10/12/10

TOC Elevation:  782.64 Flint, MI, 48507 Time Started: 12:30

Ground Elevation: 783.02 Crew Chief: Doug Oakley Method: Vac truck

X Coordinate: 12842415.70 Equipment: Rotosonic T300 Volume Purged: 530 gallons

Y Coordinate: 288548.00

Protective Casing Material: Steel

Type: Flush mount

Drilling Method: 6" Sonicore

Lock #: - Time Started: 1200 Date Started: 10/4/10
Bolted: Yes Time Finished: 1100 Date Finished: 10/5/10
sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-
) + = Product Detected VOC = Volatile Organic Compounds Metals
=  Water level in completed well - = No Product Detected PAH = Polynuclear Aromatics Field Parameters
Depth Soil : - PID PID Curve Boring/Well
(feet) Symbols UScs Soil Description (ppm) (250 ppm) Completion WL Sample 0SS
0
] UA 7 QUA Fill - dark brown to black sand and
l__ O < gravel, trace topsoil; bottles 3'-4'
2> Q K> Q

(@ %od

Dark gray clayey organic silt, trace to
little very fine sand; wet at 5'; trace
roots

Light gray to light brown fine-medium
well-sorted sand, trace silt; wet

Light gray to light brown fine-medium
well-sorted sand, trace silt; wet; with
occasional 1/2"-1" rounded gravel

Grades to light brown fine sand, well
sorted, trace silt, occasional 1" gravel;
wet

NOTESDefault listing

Page 1 of 4




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR3450L01
WELL ID: MWKR3450L 01
TOTAL DEPTH: 147"

State: Ml County:Calhoun Township / City: Marshall

Client: Enbridge Project Number: 60162778

Well Development Information

Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear

AECOM Staff Onsite: R. Mottl Address: 6215 Lehman Drive Date: 10/12/10
TOC Elevation:  782.64 Flint, MI, 48507 Time Started: 12:30
Ground Elevation: 783.02 Crew Chief: Doug Oakley Method: Vac truck
X Coordinate: 12842415.70 Equipment: Rotosonic T300 Volume Purged: 530 gallons
Y Coordinate: 288548.00 Drilling Method: 6" Sonicore

Protective Casing Material: Steel

Type: Flush mount

Lock #: - Time Started: 1200 Date Started: 10/4/10

Bolted: Yes Time Finished: 1100 Date Finished: 10/5/10

sz Water level during drilling NC Not Collected
+

w  Water level in completed well

OilScreenSoil (OSS) Results:

- = No Product Detected

Sample Key: collected for analysis of-
VOC = Volatile Organic Compounds
PAH = Polynuclear Aromatics

= Product Detected Metals

Field Parameters

Depth
(feet)

Soll

Symbols UScs

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well

Completion 0SS

WL Sample

Light brown, well-sorted fine sand,
trace silt, occasional 1/2"-1" gravel; wet

Grades to dark brown medium-coarse
gravelly sand, trace silt; wet

Grades to light brown fine-medium
moderately sorted silty sand; wet

NOTESDefault listing

Page 2 of 4




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR3450L01
WELL ID: MWKR3450L 01
TOTAL DEPTH: 147"

State: Ml County:Calhoun

Township / City: Marshall

Client: Enbridge Project Number: 60162778

Project Name:
AECOM Staff Onsite: R. Mottl
TOC Elevation: 782.64
Ground Elevation: 783.02

X Coordinate: 12842415.70
Y Coordinate: 288548.00

Protective Casing Material: Steel

Type: Flush mount
Lock # -
Bolted:  Yes

Enbridge (Marshall Site)

Well Development Information

Contractor: Boart Longyear
Address: 6215 Lehman Drive Date: 10/12/10
Flint, MI, 48507 Time Started: 12:30

Crew Chief: Doug Oakley Method: Vac truck
Equipment: Rotosonic T300 Volume Purged: 530 gallons
Drilling Method: 6" Sonicore

Time Started: 1200 Date Started: 10/4/10

Time Finished: 1100 Date Finished: 10/5/10

sz Water level during drilling

w  Water level in completed well

NC Not Collected
+

- = No Product Detected

OilScreenSoil (OSS) Results:

Sample Key: collected for analysis of-
VOC = Volatile Organic Compounds Metals
PAH = Polynuclear Aromatics Field Parameters

= Product Detected

Depth
(feet)

Soll
Symbols

USCS

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well

Completion 0SS

WL Sample

74
754"
76|
77

p£< T 5 0 O Y

80|

I Y Y B S T

82—:3‘ %t I O D
83|

84_
85 —

86

87—

88 —

89 —

90 —

91

92 H

93+

94

95+

96 —

97 —

98

99 -
100 -
101
102
103 -
104 -
105
106
107
108 ]
109
110
111

10 sm

E ML

ML

Grades to brown fine-medium silty sand
with some medium-coarse gravel

Dark gray very fine sandy silt, trace to
some clay, little to some fine-medium
gravel; sample disturbed 88'-90' due to
drilling; hard; glacial till

Dark gray very fine sandy silt; hard;
trace 1/2"-1" rounded gravel; dry; till

NOTESDefault listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR3450L01
WELL ID: MWKR3450L 01
TOTAL DEPTH: 147"

State: Ml County:Calhoun Township / City: Marshall

Client: Enbridge Project Number: 60162778

Project Name: Enbridge (Marshall Site) Contractor:
AECOM Staff Onsite: R. Mottl Address:
TOC Elevation: 782.64

Ground Elevation: 783.02 Crew Chief:
X Coordinate: 12842415.70 Equipment:

Y Coordinate: 288548.00 Drilling Method: 6" Sonicore

Protective Casing Material: Steel
Type: Flush mount

Well Development Information

Boart Longyear

6215 Lehman Drive Date: 10/12/10
Flint, MI, 48507 Time Started: 12:30
Doug Oakley Method: Vac truck
Rotosonic T300 Volume Purged: 530 gallons

Lock #: - Time Started:
Bolted:  Yes Time Finished:

1200 Date Started: 10/4/10
1100 Date Finished: 10/5/10

sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-
) + = Product Detected VOC = Volatile Organic Compounds Metals
>  Water level in completed well - = No Product Detected PAH = Polynuclear Aromatics Field Parameters

Depth Soil Uscs

(feet) Symbols Soil Description

PID
(ppm)

PID Curve Boring/Well

(250 ppm) Completion WL Sample 0SS

111
112 -
113
114
115 —
116
117
118 —
119
120

B A S B S B R N As above but more sandy with 1'-2"
121__'- Sl R R R R R sand lenses at 123", 125'-126"; sand
122 ] lenses moist
123
124+
125 |-
126—_:: .
127—_:: &
128 47|
129 |
130 4| |-
131 ||
132 [
133 L
34 ]
135 - |- 1]
136—_:: Sl
137—_:: Sl
R i I I L
139 —-

140 -
141 . Light gray fine-medium sandy silt/silty
I e P P A sand, poorly sorted with little to some
142 =] fine-medium rounded gravel; sand
& R O N seams at 140'; moist-wet
143 - |-
144 —. |
145 1|
146 —_:: .
147 —-

ML

“|mLism

1"-2" gravel, cobbles; wet

| {ML/SM

NOTESDefault listing

Page 4 of 4




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

WELL ID:
TOTAL DEPTH: 12'

BOREHOLE / WELL LOG

BOREHOLE ID: MWKR3450L02
MWKR3450L02

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name:

Enbridge (Marshall Site)

AECOM Staff Onsite: R. Mottl

TOC Elevation:

782.68

Ground Elevation: 782.99

X Coordinate:
Y Coordinate:

Protective Casing Material:

Type:
Lock #:
Bolted:

Flush mount

Yes

12842419.90
288543.50

Steel

Contractor:
Address:

Crew Chief:
Equipment:
Drilling Method:

Time Started:

Boart Longyear
6215 Lehman Drive
Flint, MI, 48507
Doug Oakley
Rotosonic T300

6" Sonicore

1230

Time Finished: -

Well Development Information

Date:

Time Started:
Method:

Volume Purged:

Date Started: 10/4/10
Date Finished: 10/5/10

10/11/10
17:02

Vac truck
54 gallons

sz Water level during drilling

w  Water level in completed well

NC Not Collected
+

- = No Product Detected

OilScreenSoil (OSS) Results:

= Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds

PAH = Polynuclear Aromatics

Metals
Field Parameters

Depth Soil : - PID PID Curve Boring/Well
(feet) Symbols USCS Soil Description (pm) (250 ppm) Completion WL Sample 0ss
0
QUA Fill - dark brown to black sand and

B QOV Q gravel, trace topsoil, wet at 4'
1_XO p@ Al FILL

| <§ pv Qg
z_xO @

b= S p‘> Q]
, O Q 2]
4 XZ

Dark gray, sandy silt; wet; little to some

i very fine sand
5_
67 ML
7_
8_

''''''''''''''''' Light gray to light brown fine to medium
g Tel et Tttt well-sorted sand, trace silt; wet
0 op
PP RO
Page 1 of 1

NOTESDefault listing




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG

BOREHOLE ID: MWKR3450L03
MWKR3450L03

WELL ID:

TOTAL DEPTH: 97

State: Ml County:Calhoun Township / City: Marshall Client: Enbridge Project Number: 60162778
Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear Well Development Information
AECOM Staff Onsite: R. Mottl Address: 6215 Lehman Drive Date: 10/13/10

TOC Elevation:  782.65 Flint, MI, 48507 Time Started: 12:10

Ground Elevation: 783.05 Crew Chief: Doug Oakley Method: Vac truck

X Coordinate: 12842413.10 Equipment: Rotosonic T300 Volume Purged: 683 gallons

Y Coordinate: 288551.00
Protective Casing Material: Steel
Type: Flush mount

Drilling Method: 6" Sonicore

Lock # - Time Started: 1400 Date Started: 10/12/10
Bolted:  Yes Time Finished: 1800 Date Finished: 10/12/10
sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-

+ = Product Detected
- = No Product Detected

w  Water level in completed well

VOC = Volatile Organic Compounds Metals
PAH = Polynuclear Aromatics

Field Parameters

Depth Soil Uscs Soil Description PID PID Curve Boring/Well |y, | sample | 0SS
(feet) Symbols (ppm) (250 ppm) Completion
Fill - dark brown to black sand and
gravel, trace topsoil; wet at 4'
FILL
XZ
Dark gray fine-coarse sand, trace silt,
little to some fine-coarse gravel,
rounded; swamp odor; wet; moderately
sorted
SP

Grades to light brown fine-medium
sand, trace to little fine-medium gravel,
trace silt; wet

NOTESDefault listing

Page 1 of 3




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG

BOREHOLE ID: MWKR3450L03
MWKR3450L03

WELL ID:

TOTAL DEPTH: 97

State: Ml County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear
AECOM Staff Onsite: R. Mottl

TOC Elevation: 782.65
Ground Elevation: 783.05

X Coordinate: 12842413.10
Y Coordinate: 288551.00
Protective Casing Material: Steel

Type: Flush mount
Lock # -
Bolted:  Yes

Address: 6215 Lehman Drive
Flint, MI, 48507

Crew Chief: Doug Oakley

Equipment: Rotosonic T300

Drilling Method: 6" Sonicore

Time Started:
Time Finished:

1400
1800

Well Development Information

Time

Volume Purged:

Date Started: 10/12/10
Date Finished: 10/12/10

Date:
Started:
Method:

10/13/10
12:10

Vac truck
683 gallons

sz Water level during drilling

w  Water level in completed well

NC Not Collected  OilScreenSoil (OSS) Results:

+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds Metals
PAH = Polynuclear Aromatics

Field Parameters

Depth Soil : - PID PID Curve Boring/Well
(feet) Symbols USCS Soil Description (ppm) (250 ppm) Completion WL Sample 0SS
SP
Grades to brown fine-coarse silty sand,
little to some fine-coarse gravel; light
red mottling at 50'-51'; wet
SM

NOTESDefault listing

Page 2 of 3




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG

BOREHOLE ID: MWKR3450L03
MWKR3450L03

WELL ID:

TOTAL DEPTH: 97

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name

TOC Elevation:
Ground Elevation: 783.05

X Coordinate:
Y Coordinate:

Type: Flush mount

Lock #: -

: Enbridge (Marshall Site) Contractor:
AECOM Staff Onsite: R. Mottl

782.65

12842413.10
288551.00
Protective Casing Material: Steel

Bolted:  Yes

Address:

Crew Chief:
Equipment:

Drilling Method: 6" Sonicore

Boart Longyear
6215 Lehman Drive
Flint, MI, 48507
Doug Oakley
Rotosonic T300

Time Started:
Time Finished:

1400
1800

Well Development Information

Date:

Time Started:
Method:

Volume Purged:

Date Started: 10/12/10
Date Finished: 10/12/10

10/13/10
12:10

Vac truck
683 gallons

sz Water level during drilling

w  Water level in completed well

NC Not Collected  OilScreenSoil (OSS) Results:

+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds Metals
PAH = Polynuclear Aromatics

Field Parameters

Depth
(feet)

Soll
Symbols

USCS

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well
Completion

WL

Sample OSsSs

66—:: :: :: :: :: :: :: :
67 -]
-2 N U IR B AR A
I Y Y Y I W
70—:: :: :: :: :: :: :: |
L 14 B O B B B B
Lo U O T O A
7T 10 O T O A A
a1
75—:: :' .' .' .' .' .' |
R IR R

7

r£: T I T P T I
79|
80— |-

81

82
83
84 —
85—
86 —
87
88
89 —
90
91+
92 —
93
94

95— L e
96— e |

97

~|{sm-mL

ML

SM

Dark gray 5 Y 6/2; silty fine sand/sandy
silt; wet

Dark gray silt, trace sand, trace fine
gravel; dry

Sand content increases; wet; glacial till

Ol (O
O (O
O (O
OF (O
O (O
O 1O

NOTESDefault listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG

BOREHOLE ID: MWKR3450L04
MWKR3450L04

WELL ID:

TOTAL DEPTH: 12'

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name:

Enbridge (Marshall Site)

AECOM Staff Onsite: R. Mottl

TOC Elevation:

782.57

Ground Elevation: 783.07
12842425.10
288538.30
Protective Casing Material: Steel

X Coordinate:
Y Coordinate:

Type:
Lock #:
Bolted:

Yes

Flush mount

Contractor:
Address:

Crew Chief:
Equipment:

Drilling Method: 6" Sonicore

Boart Longyear
6215 Lehman Drive
Flint, MI, 48507
Doug Oakley
Rotosonic T300

Time Started:
Time Finished:

1400
1600

Date Started:
Date Finished: 10/12/10

Well Development Information

Date: 10/13/10

Time Started: 14:04
Method: Vac truck
Volume Purged: 922 gallons

10/12/10

sz Water level during drilling

w  Water level in completed well

NC Not Collected

OilScreenSoil (OSS) Results:
+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds
PAH = Polynuclear Aromatics

Metals
Field Parameters

3ee§tt)h Sy?noti)lols USsCs Soil Description (Fl)jplr?l) (ZIS% Cp:rr;]/)e 2%?:&2’:{32 WL| Sample |OSS
P I L

1N AOQ 2 e
' GH®
FILL Oj O
C=le
OO
OO

O—(Q |
O—O
ity sance e {0 some fine-coaree O; <
rounded gravel; wet Oi O
O=(O
OO
o=e
O=(O
OO
o SEPS
OO
S0
O=(O
OO
o=e
O=(O
OO
OO

Page 1 of 1

NOTESDefault listing




- BOREHOLE / WELL LOG
A—COM BOREHOLE ID: MWKR3460L01
5555 Glenwood Hills Parkway SE WELL ID: MWKR3460L01
Grand Rapids, Ml 49512 TOTAL DEPTH: 12'

State: Ml County:Calhoun Township / City: Marshall Client: Enbridge Project Number: 60162778
Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear Well Development Information
AECOM Staff Onsite: R. Mottl Address: 6215 Lehman Drive Date: 10/11/10

TOC Elevation: 783.31 Flint, MI, 48507 Time Started: 17:23

Ground Elevation: 783.67 Crew Chief: Doug Oakley Method: Vac truck

X Coordinate: 12842307.10 Equipment: Rotosonic T300 Volume Purged: 55 gallons

Y Coordinate: 288685.00 Drilling Method: 6" Sonicore

Protective Casing Material: Steel
Type: Flush mount

Lock #: - Time Started: 1230 Date Started: 10/4/10
Bolted:  Yes Time Finished: - Date Finished: 10/5/10
sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-

) + = Product Detected VOC = Volatile Organic Compounds Metals
>  Water level in completed well - = No Product Detected PAH = Polynuclear Aromatics Field Parameters
Depth Soil : - PID PID Curve Boring/Well
(feet) Symbols USCS Soil Description (ppm) (250 ppm) Completion WL Sample OSss

0
QUA Fill - dark brown to black sand and
1 QO Q gravel with topsoil. Wet at 3.9' while
pv augering
1‘&0 <X A
| <§ pv Qg
Z_XQ Q <§A< FILL
. O Q 2]
4
Dark gray sandy silt, little to some fine-
| medium sand; wet 7
5_
67 ML
7_
S IOOOOOOEE
--------- Light gray to dark gray fine-coarse
Jeteteetatata ", moderately sorted sand, little to some
................. 1" rounded gravel, trace silt; moist to
................. wet
[ 0°6C0%0%6%60%:%
070 0000nnnl sp
PP DO AR

Page 1 of 1
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

WELL ID:

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR3460L02
MWKR3460L 02
TOTAL DEPTH: 12

State: MI

County:Calhoun

Township / City: Marshall Client: Enbridge

Project Number: 60162778

Project Name:

Enbridge (Marshall Site)

AECOM Staff Onsite: R. Mottl

TOC Elevation:

783.19

Ground Elevation: 783.70

X Coordinate:
Y Coordinate:

Protective Casing Material:

Type:
Lock #:
Bolted:

Flush mount

Yes

12842309.60
288681.00

Steel

Contractor: Boart Longyear
Address: 6215 Lehman Drive
Flint, MI, 48507
Crew Chief: Doug Oakley
Equipment: Rotosonic T300

Drilling Method: 6" Sonicore

Time Started:
Time Finished:

1130
1340

Date Started:
Date Finished: 10/12/10

Well Development Information

10/12/10

Date: 10/13/10
Time Started: 14:35
Method: Vac truck
Volume Purged: 177 gallons

sz Water level during drilling

w  Water level in completed well

NC Not Collected  OilScreenSoil (OSS) Results:
+ = Product Detected

- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds
PAH = Polynuclear Aromatics

Metals
Field Parameters

Depth Soil ; - PID PID Curve Boring/Well
(feet) Symtl)ols USCS Soil Description (ppm) (250 p:r;]l) Corlnpletion WL Sample OSss
0 QUA Fill - dark brown to black sand and W W
i QO Q gravel with topsoil; wet at 4' while hand
ﬂv FILL | augering
1_XO Q A< =1 =
S o 0
z_xO ) ||
by ad =0
OW e=@
. Q< OO
-O<>p o=@
— ~
4 eallealle Dark gray to greenish-gray sandy silt, Oi O
] little to some fine-medium gravel; wet O: O
5- OO
SM O:O
1 O—(O
* O—O
cleletattt Dark gray to dark green fine-coarse OE O
TN | e O=®
Jl O—O
N O—=(O
Jrniniii O=(O
L O=(O
MRS I O—1O
Tl O—(O
10—{atetatatatatatss O: O
IO O—=(O
L P OE O
| O; @
DRI OO
12
Page 1 of 1
NOTESDefault listing




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR3620L01
WELL ID: MWKR3620L 01
TOTAL DEPTH: 67"

State: Ml County:Calhoun Township / City: Marsha

Il Client: Enbridge Project Number: 60162778

Well Development Information

Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear

AECOM Staff Onsite: R. Mottl Address: 6215 Lehman Drive Date: 10/11/10
TOC Elevation: ~ 786.97 Flint, MI, 48507 Time Started: 12:40
Ground Elevation: 787.41 Crew Chief: Doug Oakley Method: Vac truck
X Coordinate: 12836877.80 Equipment: Rotosonic T300 Volume Purged: 235 gallons
Y Coordinate: 284792.50 Drilling Method: 6" Sonicore

Protective Casing Material: Steel

Type: Flush mount

Lock #: - Time Started: 1000 Date Started: 10/6/10

Bolted: Yes Time Finished: 1300 Date Finished: 10/6/10

sz Water level during drilling NC Not Collected

OilScreenSoil (OSS) Results:

+ = Product Detected

Sample Key: collected for analysis of-
VOC = Volatile Organic Compounds Metals

w  Water level in completed well

- = No Product Detected

PAH = Polynuclear Aromatics Field Parameters

Depth
(feet)

Soll

Symbols UScs

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well

Completion 0SS

WL Sample

Fill - light-dark brown fine-medium silty
sand, trace to little fine-medium
rounded gravel; dry

FILL

I N N N B B N E Brown fine-medium 10 YR 7/4 sand,
R0 S S W R B B trace to little silt, trace fine gravel;

AR | Y e moist-wet; moderately saturated; wet at
bl 14'

SM

Grades to brown 10 YR 6/4 fine sand,
trace silt, trace fine gravel, well-sorted;
wet

NOTESDefault listing
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AZCOM

5555 Glenwood Hills Parkway SE WELL ID:

Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR3620L01
MWKR3620L 01
TOTAL DEPTH: 67"

State: Ml County:Calhoun Township / City: Marshall Client: Enbridge Project Number: 60162778
Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear Well Development Information
AECOM Staff Onsite: R. Mottl Address: 6215 Lehman Drive Date: 10/11/10

TOC Elevation: 786.97 Flint, MI, 48507 Time Started: 12:40

Ground Elevation: 787.41 Crew Chief: Doug Oakley Method: Vac truck

X Coordinate: 12836877.80 Equipment: Rotosonic T300 Volume Purged: 235 gallons

Y Coordinate: 284792.50

Protective Casing Material:
Type: Flush mount
Lock # -

Bolted:  Yes

Steel

Drilling Method: 6" Sonicore

sz Water level during drilling

w  Water level in completed well

Depth Soil
(feet) Symbols

USCS

Time Started: 1000 Date Started: 10/6/10
Time Finished: 1300 Date Finished: 10/6/10
NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-
+ = Product Detected VOC = Volatile Organic Compounds Metals
- = No Product Detected PAH = Polynuclear Aromatics Field Parameters
Soil Description PID PID Curve BoringANeII WL Sample (O]
(ppm) (250 ppm) Completion

SP-SM

SP

Dark brown fine-medium sand, trace
silt, trace fine gravel, moderately sorted
10 YR 5/4; wet

Grades to brown fine-medium silty
sand, trace silt, trace fine gravel, well-
sorted; wet

P
OO0 NN e

100000000

NOTESDefault listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR3620L01
WELL ID: MWKR3620L 01
TOTAL DEPTH: 67"

State: Ml County:Calhoun

Township / City: Marshall

Client: Enbridge Project Number: 60162778

Project Name:
AECOM Staff Onsite: R. Mottl
TOC Elevation: 786.97
Ground Elevation: 787.41
X Coordinate:

Y Coordinate: 284792.50

Protective Casing Material: Steel

Type: Flush mount
Lock # -
Bolted:  Yes

Enbridge (Marshall Site)

12836877.80

Well Development Information

Contractor: Boart Longyear
Address: 6215 Lehman Drive Date: 10/11/10
Flint, MI, 48507 Time Started: 12:40

Crew Chief: Doug Oakley Method: Vac truck
Equipment: Rotosonic T300 Volume Purged: 235 gallons
Drilling Method: 6" Sonicore

Time Started: 1000 Date Started: 10/6/10

Time Finished: 1300 Date Finished: 10/6/10

sz Water level during drilling

w  Water level in completed well

NC Not Collected
+

- = No Product Detected

OilScreenSoil (OSS) Results:

Sample Key: collected for analysis of-
VOC = Volatile Organic Compounds Metals
PAH = Polynuclear Aromatics Field Parameters

= Product Detected

Depth
(feet)

Soll
Symbols

USCS

Soil Description

PID PID Curve
(ppm) (250 ppm)

Boring/Well

Completion 0SS

WL Sample

Light brown to light gray silty fine-
coarse sand, moderately graded; wet

Medium-coarse sand and medium
gravel, some light brown mottling; wet

Dark gray 5 B 61 silty clay to clayey silt,

little to some fine-medium sand, some
fine-medium rounded gravel; moist to
dry; glacial till

NOTESDefault listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR3620L02
WELL ID: MWKR3620L 02
TOTAL DEPTH: 17

State: Ml County:Calhoun Township / City: Marshall Client: Enbridge Project Number: 60162778
Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear Well Development Information
AECOM Staff Onsite: R. Mottl Address: 6215 Lehman Drive Date: 10/11/10
TOC Elevation:  786.97 Flint, MI, 48507 Time Started: 14:27
Ground Elevation: 787.42 Crew Chief: Doug Oakley Method: Vac truck
X Coordinate: 12836874.60 Equipment: Rotosonic T300 Volume Purged: 101 gallons
Y Coordinate: 284793.90 Drilling Method: 6" Sonicore
Protective Casing Material: Steel
Type: Flush mount
Lock #: - Time Started: 1030 Date Started: 10/6/10
Bolted: Yes Time Finished: 1530 Date Finished: 10/6/10
sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-

) + = Product Detected VOC = Volatile Organic Compounds Metals
>  Water level in completed well - = No Product Detected PAH = Polynuclear Aromatics Field Parameters
Depth Soil : - PID PID Curve Boring/Well
(feet) Symbols USCS Soil Description (ppm) (250 ppm) Completion WL Sample OSss

0
p Fill - light to dark brown fine-medium
7 silty sand, trace to little fine-medium
l_lO QOA< gravel' dry
<x SpO Q
Z‘XO Q 2 FILL
<x S
8(0) 4
_XO <X A<
4N A, o Q
OS2
5 X A Q A
IS D BN D B Brown fine-medium sand, trace to little
T silt, trace fine gravel, moderately
PR R S Y I Y B sorted; moist to wet at 15-17'
7_
8_
g_
10
11 @)=
SM —

] O—(0) |=
12+ O—=(O
14— OE O
O—(O
16 OOOO
. OO

NOTESDefault listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR3620L03
WELL ID: MWKR3620L 03
TOTAL DEPTH: 17

State: Ml County:Calhoun Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Well Development Information

Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear

AECOM Staff Onsite: R. Mottl Address: 6215 Lehman Drive Date: 10/11/10
TOC Elevation: 786.84 Flint, MI 48507 Time Started: 15:50
Ground Elevation: 787.23 Crew Chief: Doug Oakley Method: Vac truck
X Coordinate: 12836831.20 Equipment: Rotosonic T300 Volume Purged: 103 gallons

284673.80
Steel

Y Coordinate:
Protective Casing Material:
Type: Flush Mount
Lock # -

Bolted:  Yes

Drilling Method: 6" Sonicore

Time Started:
Time Finished:

1600

Date Started: 10/8/10
Date Finished: 10/8/10

sz Water level during drilling NC Not Collected

OilScreenSoil (OSS) Results:

Sample Key: collected for analysis of-

w  Water level in completed well

+ = Product Detected
- = No Product Detected

VOC = Volatile Organic Compounds Metals

PAH = Polynuclear Aromatics

Field Parameters

Depth
(feet)

Soll
Symbols

USCS

PID

Soil Description
(ppm)

PID Curve
(250 ppm)

Boring/Well
Completion

WL

Sample OSss

FILL

Fill - dark brown sand and gravel

SM

Brown fine-medium sand, trace silt and
fine gravel; moderately sorted

SM

Brown fine-medium sand, trace silt and
fine gravel; moderately sorted; moist

SM

Brown fine-medium sand, trace silt and
fine gravel; moderately sorted; wet

NOTESDefault Listing
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AZCOM

5555 Glenwood Hills Parkway SE WELL ID:

Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR3680L01
MWKR3680L01
TOTAL DEPTH: 97"

State: Ml County:Calhoun Township / City: Marshall Client: Enbridge Project Number: 60162778
Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear Well Development Information
AECOM Staff Onsite: R. Mottl Address: 6215 Lehman Drive Date: 10/10/10

TOC Elevation: ~ 781.30 Flint, M1 48507 Time Started: 17:05

Ground Elevation: 781.68 Crew Chief: Doug Oakley Method: Vac truck

X Coordinate: 12834380.50 Equipment: Rotosonic T300 Volume Purged: 270 gallons

Y Coordinate: 284322.80 Drilling Method: 6" Sonicore

Protective Casing Material: Steel
Type: Flush Mount

Lock #: -

Bolted:  Yes

Time Started: 1045 Date Started: 10/7/10
Time Finished: - Date Finished: 10/7/10

sz Water level during drilling

w  Water level in completed well

NC Not Collected  OilScreenSoil (OSS) Results:
+ = Product Detected

Sample Key: collected for analysis of-

- = No Product Detected PAH = Polynuclear Aromatics

VOC = Volatile Organic Compounds Metals

Field Parameters

Depth
(feet)

Soll
Symbols

USCS

PID PID Curve

Soil Description
(ppm) (250 ppm)

Boring/Well
Completion

WL

Sample OSss

SM

SM

Brown fine-medium sand, trace silt,
trace fine-medium gravel; moisat at 4'-
5'; possible fill to 2'

Light brown fine-medium sand, trace
silt; moist to wet at 7'

Brown 10YR 7/4; fine-medium silty
sand, trace fine gravel; moist to wet

Brown fine-medium silty sand, trace of
fine gravel; moist to wet

NOTESDefault Listing

Page 1 of 4




AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

WELL ID:

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR3680L01
MWKR3680L01
TOTAL DEPTH: 97"

State: MI

County:Calhoun

Township / City: Marshall Client: Enbridge

Project Number: 60162778

Project Name:

Enbridge (Marshall Site)

AECOM Staff Onsite: R. Mottl

TOC Elevation:

781.30

Ground Elevation: 781.68

X Coordinate:
Y Coordinate:

12834380.50
284322.80

Protective Casing Material: Steel

Type:
Lock #:
Bolted:

Flush Mount

Yes

Contractor: Boart Longyear
Address: 6215 Lehman Drive
Flint, M1 48507
Crew Chief: Doug Oakley
Equipment: Rotosonic T300

Drilling Method: 6" Sonicore

Time Started: 1045
Time Finished: -

Date Started:
Date Finished: 10/7/10

Well Development Information

Time Started:

Date:

Method:

Volume Purged:

10/7/10

10/10/10
17:05

Vac truck
270 gallons

<z Water level during drilling

w  Water level in completed well

NC Not Collected  OilScreenSoil (OSS) Results:
+ = Product Detected

- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds
PAH = Polynuclear Aromatics

Metals
Field Parameters

Depth
(feet)

Soll
Symbols

USCS

PID
(ppm)

PID Curve

Soil Description
(250 ppm)

Boring/Well
Completion

WL

Sample OSss

29
30
31
32
33

34
35
36

37
38

39|

P R

41|

a2

43|

44|

PR o 1

P B B

47

SP

SM

SP

Brown fine-coarse sand, trace of silt
and trace fine-medium gravel

Brown fine-medium silty sand, trace
fine gravel; wet

Brown fine-medium sand, trace silt,
trace fine gravel; moist to wet;
moderate sorting

NOTESDefault Listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR3680L01
WELL ID: MWKR3680L01
TOTAL DEPTH: 97"

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge Project Number: 60162778

Project Name:
AECOM Staff Onsite: R. Mottl
TOC Elevation: 781.30
Ground Elevation: 781.68
X Coordinate:

Y Coordinate: 284322.80

Protective Casing Material: Steel

Type: Flush Mount
Lock # -
Bolted:  Yes

Enbridge (Marshall Site)

12834380.50

Contractor:
Address:

Crew Chief:
Equipment:
Drilling Method:

Time Started:
Time Finished: -

Well Development Information
Boart Longyear

6215 Lehman Drive Date: 10/10/10

Flint, MI 48507 Time Started: 17:05
Doug Oakley Method: Vac truck
Rotosonic T300 Volume Purged: 270 gallons
6" Sonicore

1045 Date Started: 10/7/10

Date Finished: 10/7/10

sz Water level during drilling

w  Water level in completed well

NC Not Collected
+

- = No Product Detected

OilScreenSoil (OSS) Results:

Sample Key: collected for analysis of-
VOC = Volatile Organic Compounds Metals
PAH = Polynuclear Aromatics Field Parameters

= Product Detected

Depth
(feet)

Soll
Symbols

USCS

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well

Completion 0SS

WL Sample

Brown medium-coarse sand with
gravel, trace silt; well sorted; 2" cobble;
wet

Brown medium-coarse sand/sand-
gravel; moderately well sorted; 1"-2"
gravel; wet

Brown coarse sand and gravel, trace of
fine gravel; well sorted subangular
gravel, trace silt; wet

NOTESDefault Listing
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— BOREHOLE / WELL LOG
A—COM BOREHOLE ID: MWKR3680L01

5555 Glenwood Hills Parkway SE WELL ID:
Grand Rapids, Ml 49512

MWKR3680L01
TOTAL DEPTH: 97

State: Ml County:Calhoun Township / City: Marshall Client: Enbridge Project Number: 60162778
Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear Well Development Information
AECOM Staff Onsite: R. Mottl Address: 6215 Lehman Drive Date: 10/10/10

TOC Elevation: 781.30 Flint, MI 48507 Time Started: 17:05

Ground Elevation: 781.68 Crew Chief: Doug Oakley Method: Vac truck

X Coordinate: 12834380.50 Equipment: Rotosonic T300 Volume Purged: 270 gallons

Y Coordinate: 284322.80 Drilling Method: 6" Sonicore

Protective Casing Material: Steel
Type: Flush Mount

Lock #: - Time Started: 1045 Date Started: 10/7/10
Bolted:  Yes Time Finished: - Date Finished: 10/7/10
sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-

] + = Product Detected VOC = Volatile Organic Compounds Metals
>  Water level in completed well - = No Product Detected PAH = Polynuclear Aromatics Field Parameters
Depth Soil ; - PID PID Curve Boring/Well
(feet) Symbols USCS Soil Description (ppm) (250 ppm) Completion WL Sample OSss

87 |y oy ey g ey
A ] Sand grades back to brown; fine, sity | | [ [ [ | | |.°.".%.."
88— ... sand, trace of fine gravel; wellsorted; | | | | | | ] | e e ¢ o o
| | e | e | R wet 00ttt
-t et
90__;:;.:.:.:.:.:._ sm({f 0 0 0 0 et
or—- -ttt b et
92—
OO 5 5 ol 1 15l 1 Y [ (R AN NN A N B ERCRCRERE
B Gray silt, little very fine sand; glacial till;
94 — wet
97 ML
96 —
97

NOTESDefault Listing
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AZCOM

5555 Glenwood Hills Parkway SE
Grand Rapids, Ml 49512

BOREHOLE / WELL LOG

BOREHOLE ID: MWKR3680L02
MWKR3680L02

WELL ID:

TOTAL DEPTH: 13

State: MI

County:Calhoun

Township / City: Marshall

Client: Enbridge

Project Number: 60162778

Project Name

TOC Elevation:
Ground Elevation: 781.82

X Coordinate:
Y Coordinate:

Type: Flush mount

Lock #: -

: Enbridge (Marshall Site) Contractor:
AECOM Staff Onsite: R. Mottl

781.47

12834381.30
284318.70
Protective Casing Material: Steel

Bolted:  Yes

Address:

Crew Chief:
Equipment:

Drilling Method: 6" Sonicore

Boart Longyear
6215 Lehman Drive
Flint, MI, 48507
Doug Oakley
Rotosonic T300

Time Started:
Time Finished:

1045
1600

Well Development Information

Date:

Time Started:
Method:

Volume Purged:

Date Started: 10/7/10
Date Finished: 10/7/10

10/10/10
17:25

Vac truck
96 gallons

sz Water level during drilling

w  Water level in completed well

NC Not Collected  OilScreenSoil (OSS) Results:

+ = Product Detected
- = No Product Detected

Sample Key: collected for analysis of-

VOC = Volatile Organic Compounds Metals
PAH = Polynuclear Aromatics

Field Parameters

Depth
(feet)

Soll
Symbols

USCS

Soil Description

PID
(ppm)

PID Curve
(250 ppm)

Boring/Well
Completion

WL

Sample OSss

13

SM

Brown fine-medium sand, trace silt,
trace fine-medium gravel; moist at 4-5'

Brown fine-medium sand, trace silt,
trace fine gravel; wet

NOTESDefault listing
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AZCOM

5555 Glenwood Hills Parkway SE WELL ID:

Grand Rapids, Ml 49512

BOREHOLE / WELL LOG
BOREHOLE ID: MWKR3680L03
MWKR3680L03
TOTAL DEPTH: 15

State: Ml County:Calhoun Township / City: Marshall Client: Enbridge Project Number: 60162778
Project Name: Enbridge (Marshall Site) Contractor: Boart Longyear Well Development Information
AECOM Staff Onsite: R. Mottl Address: 6215 Lehman Drive Date: 10/10/10
TOC Elevation:  781.92 Flint, MI, 48507 Time Started: 17:50
Ground Elevation: 782.30 Crew Chief: Doug Oakley Method: Vac truck
X Coordinate: 12834384.40 Equipment: Rotosonic T300 Volume Purged: 198 gallons
Y Coordinate: 284184.40 Drilling Method: 6" Sonicore
Protective Casing Material: Steel
Type: Flush mount
Lock #: - Time Started: 1600 Date Started: 10/7/10
Bolted:  Yes Time Finished: - Date Finished: 10/7/10
sz Water level during drilling NC Not Collected  OilScreenSoil (OSS) Results: Sample Key: collected for analysis of-
) + = Product Detected VOC = Volatile Organic Compounds Metals
>  Water level in completed well - = No Product Detected PAH = Polynuclear Aromatics Field Parameters
Depth Soil ; - PID PID Curve Boring/Well
(feet) Symbols USCS Soil Description (ppm) (250 ppm) Completion WL Sample OSss
0 y I Kk brown f d d
Fill - Dark brown fine-medium san
-XOA QOA< (SM), trace fine gravel; damp at 3'
1 pv Q
-xO @) el
ol Al = =
ﬂv FILL — —
. xO &
. Brown fine-medium sand, trace silt,
4 trace fine-medium gravel; wet at 6'
4_
5_
6 Z
7_
8_
9_
10 SM
11
12
13
14
15
Page 1 of 1
NOTESDefault listing




Appendix G

Slug Test Summary



Monitoring Well ID

Type of Test

Slug Test Results

Enbridge Line 6B MP 608 Pipeline Release

Hydraulic Conductivity

Marshall Michigan

Hydraulic Conductivity

Target Area 1
MWKR0250L01
MWKRO0250L01
MWKR0250L01
MWKRO0250L01
MWKR0250L02
MWKRO0250L02

Average

Target Area 2
MWKRO0570R01
MWKRO0570R01
MWKRO0570R01
MWKRO0570R01

Average

MWKRO0570R02
MWKRO0570R02
Average

Target Area 3
MWKR1525R01
MWKR1525R01
MWKR1525R01
MWKR1525R01

Average

MWKR1525R02
MWKR1525R02
Average

Slug test summary table.xlsx

Falling
Falling
Rising
Rising
Rising
Rising

Falling
Falling
Rising
Rising

Rising
Rising

Falling
Falling
Rising
Rising

Rising
Rising

(cm/sec)

1.33E-02
4.79E-03
4.81E-03
4.51E-03
4.97E-03
6.23E-03
5.92E-03

1.21E-01
7.82E-02
1.05E-01
1.17E-01
1.04E-01

3.48E-02
3.48E-02
6.19E-02

7.82E-02
1.26E-01
7.32E-02
1.21E-01
9.67E-02

1.17E-02
1.60E-02
1.37E-02

(ft/day)

33.89
12.17
12.21
11.46
12.62
15.81
15.03

343.90
221.80
296.30
331.40
2.94E+02

98.61
98.61
9.86E+01

221.80
356.20
207.50
344.20
2.74E+02

33.27
45.32
3.88E+01

Screen Type

2" PVC
2"PVC
2" PVC
2"PVC
2" PVC
2"PVC

2"PVC
2" PVC
2"PVC
2" PVC

2"PVC
2" PVC

2" PVC
2"PVC
2" PVC
2"PVC

2" PVC
2"PVC

Screen Interval

Soil Type Around Screen

(bas)

74.4-795ft
74.4-795ft
74.4-795ft
74.4-795ft
14 - 24 ft
14 - 24 ft

29 - 34 ft
29-341t
29-34ft
29-341t

4-141t
4-14 1t

30-35ft
30-35ft
30-35ft
30-35ft

4-14 1t
4-141t

(USCS)

SP
SP
SP
SP
SP,CL
SP, CL

Sand stone
Sand stone
Sand stone
Sand stone

SPIGW
SP/IGW

SM
SM
SM
SM

SM
SM

Page 1 of 3



Slug Test Results
Enbridge Line 6B MP 608 Pipeline Release
Marshall Michigan

L Hydraulic Conductivity =~ Hydraulic Conductivity Screen Interval Soil Type Around Screen
Monitoring Well ID Type of Test (cmisec) fi/day) Screen Type bos) USCS)
Target Area 4
MWKR2260R01 Rising 6.17E-03 17.49 2" PVC 55 - 60 ft Sandstone
MWKR2260R02 Falling 4.16E-03 11.79 2" PVC 22 - 27 ft SP
MWKR2260R02 Rising 5.32E-03 15.08 2" PVC 22 - 27 ft SP
Average 4.70E-03 1.33E+01
Target Area 5
MWKR2700R01 Falling 1.26E-01 358.20 2" PVC 32-37ft Sandstone
MWKR2700R01 Falling 8.03E-02 227.70 2" PVC 33-37ft Sandstone
MWKR2700R01 Rising 1.91E-01 541.70 2" PVC 34 - 37 ft Sandstone
MWKR2700R01 Rising 1.12E-01 316.80 2" PVC 35-37ft Sandstone
Average 1.21E-01 3.44E+02
MWKR2700R02 Rising 8.18E-03 23.20 2" PVC 2-12ft SM
MWKR2700R02 Rising 6.22E-03 17.63 2" PVC 2-12ft SM
Average 7.13E-03 2.02E+01
Target Area 6
MWKR3450L03 Falling 4.54E-03 12.87 2" PVC 72-77 ft SM
MWKR3450L03 Rising 4.35E-03 12.32 2" PVC 72-77 ft SM
MWKR3450L04 Rising 9.27E-03 26.28 2" PVC 2-12ft SP
Average 5.68E-03 1.61E+01
Target Area 7
MWKR3620L01 Falling 2.49E-02 70.50 2" PVC 35-40ft SP
MWKR3620L01 Rising 4.75E-02 134.80 2" PVC 35-40 ft SP
Average 3.44E-02 9.75E+01
MWKR3620L02 Rising 4.80E-03 13.62 2" PVC 11-16ft SM
MWKR3620L02 Rising 4.27E-03 12.11 2" PVC 11-16ft SM
Average 4.53E-03 1.28E+01

Slug test summary table.xlIsx Page 2 of 3



Slug Test Results
Enbridge Line 6B MP 608 Pipeline Release
Marshall Michigan

L Hydraulic Conductivity =~ Hydraulic Conductivity Screen Interval Soil Type Around Screen
Monitoring Well ID Type of Test (cmisec) fi/day) Screen Type bos) USCS)

Target Area 8
MWKR3680L01 Falling 5.06E-02 143.40 2" PVC 30-35ft SP
MWKR3680L01 Rising 8.81E-02 249.70 2" PVC 30-35ft SP

Average 6.67E-02 1.89E+02
MWKR3680L02 Rising 8.69E-03 24.65 2" PVC 3-13ft SM
MWKR3680L02 Rising 1.03E-02 29.20 2" PVC 3-13ft SM

Average 9.46E-03 2.68E+01

Slug test summary table.xlIsx Page 3 of 3



10.

T I I I I I I I I I I I I [ [ [ I I I ]
a ]
%& i
3
1. — —
g - :
‘qc‘J - ]
5 . ]
3 ] )
S |
()] \o
0.1 — \ .
SR z
- \\ > "o .
— \\ [m] o oo o g a [m] a o —
\ | | | |
001 | | | | | | | | | | | | [ | | [ |
0 1 2 3. 4 5
Time (min)

MWKRO0250L01 FALLING HEAD 1

Data Set: \...\MWKRO0250L01Falling01_2010-10-19 09-51-31-765.aqt
Date: 10/24/10 Time: 13:25:56

PROJECT INFORMATION

Company: AECOM
Location: Target Area 1
Test Well: MWKR0250L01
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR0250L01)

Initial Displacement: 5.64 ft Static Water Column Height: 62.89 ft
Total Well Penetration Depth: 62.89 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =33.89 ft/day y0 = 8.583 ft
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MWKRO0250L01 FALLING HEAD 2

Data Set: \...\MWKRO0250L01Falling02_2010-10-19 10-18-21-687.aqt
Date: 10/24/10 Time: 13:31:10

PROJECT INFORMATION

Company: AECOM
Location: Target Area 1
Test Well: MWKR0250L01
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR0250L01)

Initial Displacement: 2.72 ft Static Water Column Height: 62.89 ft
Total Well Penetration Depth: 62.89 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =12.17 ft/day y0 = 2.738 ft
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MWKRO0250L01 RISING HEAD 1
Data Set: \...\MWKR0250L01Rising01_2010-10-19_10-07-00-093.aqt
Date: 10/24/10 Time: 13:31:40
PROJECT INFORMATION
Company: AECOM
Location: Target Area 1
Test Well: MWKR0250L01
Test Date: 10/19/10
AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA (MWKR0250L01)
Initial Displacement: 2.85 ft Static Water Column Height: 62.89 ft
Total Well Penetration Depth: 62.89 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =12.21 ft/day y0 = 2.619 ft
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MWKRO0250L01 RISING HEAD 2
Data Set: \...\MWKR0250L01Rising02_2010-10-19_10-28-33-812.aqt
Date: 10/24/10 Time: 13:32:18
PROJECT INFORMATION
Company: AECOM
Location: Target Area 1
Test Well: MWKR0250L01
Test Date: 10/19/10
AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA (MWKR0250L01)
Initial Displacement: 7.94 ft Static Water Column Height: 62.89 ft
Total Well Penetration Depth: 62.89 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =11.46 ft/day y0 = 4.13 ft
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MWKRO0250L02 RISING HEAD 1

Data Set: \...\MWKRO0250L02Rising01_2010-10-19_10-48-00-625.aqt
Date: 10/26/10 Time: 19:43:03

PROJECT INFORMATION

Company: AECOM
Location: Target Area 1
Test Well: MWKR0250L02
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR0250L02)

Initial Displacement: 1.97 ft Static Water Column Height: 5.37 ft

Total Well Penetration Depth: 5.37 ft Screen Length: 10. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =12.62 ft/day y0 = 1.866 ft
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MWKRO0250L02 RISING HEAD 2

Data Set: \...\MWKRO0250L02Rising02_2010-10-19_11-11-58-171.aqt
Date: 10/26/10 Time: 19:44:27

PROJECT INFORMATION

Company: AECOM
Location: Target Area 1
Test Well: MWKR0250L02
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR0250L02)

Initial Displacement: 2.04 ft Static Water Column Height: 5.37 ft

Total Well Penetration Depth: 5.37 ft Screen Length: 10. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =15.81 ft/day y0 = 2.441 ft




1.56 —
€ 112 N
S i 7
£ 2 -
(D) 7\ B
O
ks \
2 B |
2 068 f\ 3
R i
0.24 \ —
: \‘ o ° o o o :
_0 2 i | \D | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ]
0. 0.1 0.2 0.3 0.4 0.5

Time (min)

MWKRO0570R01 FALLING HEAD 1

Data Set: \...\MWKRO0570R01Falling01_2010-10-19 11-58-19-390.aqt
Date: 10/26/10 Time: 19:40:06

PROJECT INFORMATION

Company: AECOM
Location: Target Area 2
Test Well: MWKRO0570R01
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR0570R01)

Initial Displacement: 1.19 ft Static Water Column Height: 26.5 ft

Total Well Penetration Depth: 26.5 ft Screen Length: 5. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Confined Solution Method: Butler

K  =343.9 ft/day C(D) = 0.4575
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MWKRO0570R01 FALLING HEAD 2

Data Set: \...\MWKRO0570R01Falling02_2010-10-19 12-10-52-640.aqt
Date: 10/26/10 Time: 19:37:25

PROJECT INFORMATION

Company: AECOM
Location: Target Area 2
Test Well: MWKRO0570R01
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR0570R01)

Initial Displacement: 1.16 ft Static Water Column Height: 26.5 ft

Total Well Penetration Depth: 26.5 ft Screen Length: 5. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Confined Solution Method: Butler

K =221.8 ft/day C(D) = 0.4879
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MWKRO0570R01 RISING HEAD 1

Data Set: \...\MWKRO0570R01Rising01_2010-10-19 12-05-48-109.aqt
Date: 10/26/10 Time: 19:36:20

PROJECT INFORMATION

Company: AECOM
Location: Target Area 2
Test Well: MWKRO0570R01
Test Date: 10/19/10

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1

Saturated Thickness: 40. ft

WELL DATA (MWKR0570R01)

Initial Displacement: 0.96 ft Static Water Column Height: 26.5 ft

Total Well Penetration Depth: 26.5 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Confined

Solution Method: Butler
K = 296.3 ft/day C(D) =0.422
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MWKRO0570R01 RISING HEAD 2

Data Set: \...\MWKRO0570R01Rising02_2010-10-19 12-17-00-562.aqt
Date: 10/26/10 Time: 19:34:11

PROJECT INFORMATION

Company: AECOM
Location: Target Area 2
Test Well: MWKRO0570R01
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR0570R01)

Initial Displacement: 1.05 ft Static Water Column Height: 26.5 ft

Total Well Penetration Depth: 26.5 ft Screen Length: 5. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Confined Solution Method: Butler

K  =331.4 ft/day C(D) = 0.392
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MWKRO0570R02 RISING HEAD 1

Data Set: \...\MWKRO0570R02Rising01_2010-10-19 12-39-20-562.aqt
Date: 10/26/10 Time: 19:32:52

PROJECT INFORMATION

Company: AECOM
Location: Target Area 2
Test Well: MWKRO0570R02
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR0570R02)

Initial Displacement: 1.16 ft Static Water Column Height: 6.99 ft

Total Well Penetration Depth: 6.99 ft Screen Length: 10. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =098.61 ft/day y0 = 3.052 ft
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MWKRO0570R02 RISING HEAD 2

Data Set: \...\MWKRO0570R02Rising02_2010-10-19 12-54-06-781.aqt
Date: 10/26/10 Time: 19:31:22

PROJECT INFORMATION

Company: AECOM
Location: Target Area 2
Test Well: MWKRO0570R02
Test Date: 10/19/10

AQUIFER DATA

Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR0570R02)

Initial Displacement: 0.53 ft Static Water Column Height: 6.99 ft
Total Well Penetration Depth: 6.99 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft

SOLUTION
Aquifer Model: Unconfined

K =098.61 ft/day

Solution Method: Bouwer-Rice
y0 = 3.052 ft
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MWKR1525R01 FALLING HEAD 1

Data Set: \...\MWKR1525R01Falling01_2010-10-19 13-52-14-140.aqt
Date: 10/26/10 Time: 19:48:10

PROJECT INFORMATION

Company: AECOM
Location: Target Area 3
Test Well: MWKR1525R01
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 58. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR1525R01)

Initial Displacement: 1.09 ft Static Water Column Height: 26.5 ft

Total Well Penetration Depth: 26.78 ft Screen Length: 5. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Confined Solution Method: Butler

K =221.8 ft/day C(D) = 0.473
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MWKR1525R01 FALLING HEAD 2

Data Set: \...\MWKR1525R01Falling02_2010-10-19 14-05-02-890.aqt
Date: 10/26/10 Time: 19:49:33

PROJECT INFORMATION

Company: AECOM
Location: Target Area 3
Test Well: MWKR1525R01
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 58. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR1525R01)

Initial Displacement: 1.09 ft Static Water Column Height: 26.5 ft

Total Well Penetration Depth: 26.78 ft Screen Length: 5. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Confined Solution Method: Butler

K  =356.2 ft/day C(D) = 0.4174
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MWKR1525R01 RISING HEAD 1

Data Set: \...\MWKR1525R01Rising01_2010-10-19 13-58-23-468.aqt
Date: 10/26/10 Time: 19:50:43

PROJECT INFORMATION

Company: AECOM
Location: Target Area 3
Test Well: MWKR1525R01
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 58. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR1525R01)

Initial Displacement: 0.58 ft Static Water Column Height: 26.5 ft

Total Well Penetration Depth: 26.78 ft Screen Length: 5. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Confined Solution Method: Butler

K  =207.5 ft/day C(D) = 0.4533
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MWKR1525R01 RISING HEAD 2

Data Set: \...\MWKR1525R01Rising02_2010-10-19 14-08-59-062.aqt
Date: 10/26/10 Time: 19:52:03

PROJECT INFORMATION

Company: AECOM
Location: Target Area 3
Test Well: MWKR1525R01
Test Date: 10/19/10

AQUIFER DATA

Saturated Thickness: 58. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR1525R01)

Initial Displacement: 0.6 ft
Total Well Penetration Depth: 26.78 ft
Casing Radius: 0.08333 ft

Static Water Column Height: 26.5 ft
Screen Length: 5. ft
Wellbore Radius: 0.25 ft

SOLUTION
Aquifer Model: Confined

Solution Method: Butler
K = 344.2 ft/day C(D) =0.3761
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MWKR1525R02 RISING HEAD 1

Data Set: \...\MWKR1525R02Rising01_2010-10-19 14-26-51-343.aqt
Date: 10/26/10 Time: 19:53:29

PROJECT INFORMATION

Company: AECOM
Location: Target Area 3
Test Well: MWKR1525R02
Test Date: 10/19/10

AQUIFER DATA

Saturated Thickness: 58. ft

Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR1525R02)

Initial Displacement: 1.992 ft
Total Well Penetration Depth: 5.86 ft
Casing Radius: 0.08333 ft

Static Water Column Height: 26.5 ft
Screen Length: 10. ft
Wellbore Radius: 0.25 ft

SOLUTION
Solution Method: Bouwer-Rice
y0 =2.148 ft

Aquifer Model: Unconfined
K =33.27 ft/day
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MWKR1525R02 RISING HEAD 2

Data Set: \...\MWKR1525R02Rising02_2010-10-19 14-40-58-812.aqt
Date: 10/26/10 Time: 19:55:00

PROJECT INFORMATION

Company: AECOM
Location: Target Area 3
Test Well: MWKR1525R02
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 58. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR1525R02)

Initial Displacement: 1.45 ft Static Water Column Height: 26.5 ft

Total Well Penetration Depth: 5.86 ft Screen Length: 10. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =45.32 ft/day y0 = 1.878 ft




10 I I I I I I T T T T T T T T T T T T T T

1 - .
S - ]
c - _
()
§ 01 i
Q - -
] - 7
D_ [ —
0 L 7
D [ —
0.01 — -
0.001 ‘ I R R N S B R B R
0. 0.8 1.6 2.4 3.2 4,

Time (min)

MWKR2260R01 RISING HEAD 1

Data Set: \...\MWKR2260R01Rising01_2010-10-19 15-39-27-062.aqt
Date: 10/26/10 Time: 20:03:52

PROJECT INFORMATION

Company: AECOM
Location: Target Area 4
Test Well: MWKR2260R01
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 50. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR2660R01)

Initial Displacement: 3.94 ft Static Water Column Height: 26.5 ft

Total Well Penetration Depth: 48.89 ft Screen Length: 5. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =17.49 ft/day y0 = 4.017 ft
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MWKR2260R02 FALLING HEAD 1

Data Set: \...\MWKR2260R02Falling01_2010-10-19 16-08-45-203.aqt
Date: 10/26/10 Time: 20:03:07

PROJECT INFORMATION

Company: AECOM
Location: Target Area 4
Test Well: MWKR2260R02
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 50. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR2660R01)

Initial Displacement: 5.31 ft Static Water Column Height: 15.89 ft
Total Well Penetration Depth: 15.89 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =11.79 ft/day y0 = 2.861 ft
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MWKR2260R02 RISING HEAD 1

Data Set: \...\MWKR2260R02Rising01_2010-10-19 16-21-09-828.aqt
Date: 10/26/10 Time: 20:05:08

PROJECT INFORMATION

Company: AECOM
Location: Target Area 4
Test Well: MWKR2260R02
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 50. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR2660R01)

Initial Displacement: 3.14 ft Static Water Column Height: 15.89 ft
Total Well Penetration Depth: 15.89 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =15.08 ft/day y0 = 2.95 ft
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MWKR2700R01 FALLING HEAD 1

Data Set: \...\MWKR2700R01Falling01_2010-10-19 16-55-48-796.aqt
Date: 10/26/10 Time: 20:08:43

PROJECT INFORMATION

Company: AECOM
Location: Target Area 5
Test Well: MWKR2700R01
Test Date: 10/19/10

AQUIFER DATA

Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR2660R01)

Initial Displacement: 0.814 ft
Total Well Penetration Depth: 33.65 ft
Casing Radius: 0.08333 ft

Static Water Column Height: 33.65 ft
Screen Length: 5. ft
Wellbore Radius: 0.25 ft

SOLUTION
Aquifer Model: Confined

K  =358.2 ft/day

Solution Method: Butler
C(D) =0.3515
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MWKR2700R01 FALLING HEAD 2

Data Set: \...\MWKR2700R01Falling02_2010-10-19 17-10-53-515.aqt
Date: 10/26/10 Time: 20:10:01

PROJECT INFORMATION

Company: AECOM
Location: Target Area 5
Test Well: MWKR2700R01
Test Date: 10/19/10

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1

Saturated Thickness: 40. ft

WELL DATA (MWKR2660R01)

Initial Displacement: 0.619 ft
Total Well Penetration Depth: 33.65 ft
Casing Radius: 0.08333 ft

Static Water Column Height: 33.65 ft
Screen Length: 5. ft
Wellbore Radius: 0.25 ft

SOLUTION
Aquifer Model: Confined

K  =227.7 ft/day

Solution Method: Butler
C(D) = 0.4338
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MWKR2700R01 RISING HEAD 1

Data Set: \...\MWKR2700R01Rising01_2010-10-19 17-04-39-468.aqt
Date: 10/26/10 Time: 20:11:19

PROJECT INFORMATION

Company: AECOM
Location: Target Area 5
Test Well: MWKR2700R01
Test Date: 10/19/10

AQUIFER DATA

Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR2660R01)

Initial Displacement: 0.506 ft
Total Well Penetration Depth: 33.65 ft
Casing Radius: 0.08333 ft

Static Water Column Height: 33.65 ft
Screen Length: 5. ft
Wellbore Radius: 0.25 ft

SOLUTION
Aquifer Model: Confined

K  =541.7 ft/day

Solution Method: Butler
C(D) = 0.2159
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MWKRZ2700R01 RISING HEAD 2

Data Set: \...\MWKR2700R01Rising02_2010-10-19 17-20-42-937.aqt
Date: 10/26/10 Time: 20:12:40

PROJECT INFORMATION

Company: AECOM
Location: Target Area 5
Test Well: MWKR2700R01
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR2660R01)

Initial Displacement: 0.394 ft Static Water Column Height: 33.65 ft
Total Well Penetration Depth: 33.65 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Confined Solution Method: Butler

K =316.8 ft/day C(D) = 0.2461
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MWKR2700R02 RISING HEAD 1

Data Set: \...\MWKR2700R02Rising01_2010-10-19 17-37-52-500.aqt
Date: 10/26/10 Time: 20:14:05

PROJECT INFORMATION

Company: AECOM
Location: Target Area 5
Test Well: MWKR2700R02
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR2660R02)

Initial Displacement: 2.152 ft Static Water Column Height: 8.61 ft

Total Well Penetration Depth: 8.61 ft Screen Length: 10. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =23.2 ft/day y0 = 5.927 ft
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MWKR2700R02 RISING HEAD 2

Data Set: \...\MWKR2700R02Rising02__2010-10-19 17-48-59-031.aqt
Date: 10/26/10 Time: 20:16:21

PROJECT INFORMATION

Company: AECOM
Location: Target Area 5
Test Well: MWKR2700R02
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR2660R02)

Initial Displacement: 2.152 ft Static Water Column Height: 8.61 ft

Total Well Penetration Depth: 8.61 ft Screen Length: 10. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =17.63 ft/day y0 = 2.668 ft
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MWKR3450L03 RISING HEAD 1

Data Set: \...\MWKR3450L03Rising01_2010-10-20_10-32-00-031.aqt
Date: 10/26/10 Time: 20:19:19

PROJECT INFORMATION

Company: AECOM
Location: Target Area 6
Test Well: MWKR3450L03
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 80. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR3450L03)

Initial Displacement: 3.84 ft Static Water Column Height: 73.76 ft
Total Well Penetration Depth: 73.76 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =12.32 ft/day y0 = 3.487 ft
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MWKR3450L04 RISING HEAD 1

Data Set: \...\MWKR3450L04Rising01_2010-10-20_09-28-35-546.aqt
Date: 10/26/10 Time: 20:21:49

PROJECT INFORMATION

Company: AECOM
Location: Target Area 6
Test Well: MWKR3450L04
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 80. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR3450L04)

Initial Displacement: 1.671 ft Static Water Column Height: 8.76 ft

Total Well Penetration Depth: 8.76 ft Screen Length: 10. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =26.28 ft/day y0 = 1.758 ft
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MWKR3450L03 FALLING HEAD 1

Data Set: \...\MWKR3450R03Falling01_2010-10-20_10-14-21-921.aqt
Date: 10/26/10 Time: 20:23:51

PROJECT INFORMATION

Company: AECOM
Location: Target Area 6
Test Well: MWKR3450L03
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 80. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR3450L03)

Initial Displacement: 4.14 ft Static Water Column Height: 73.76 ft
Total Well Penetration Depth: 73.76 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =12.87 ft/day y0 = 2.758 ft
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MWKR3620L01 FALLING HEAD 1
Data Set: \...\MWKR3620L01Falling01_2010-10-20_11-06-58-984.aqt
Date: 10/26/10 Time: 20:27:01
PROJECT INFORMATION
Company: AECOM
Location: Target Area 7
Test Well: MWKR3620L01
Test Date: 10/19/10
AQUIFER DATA
Saturated Thickness: 46. ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA (MWKR3620L01)
Initial Displacement: 2.12 ft Static Water Column Height: 28.75 ft
Total Well Penetration Depth: 28.75 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =70.5 ft/day y0 = 0.8915 ft
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MWKR3620L01 RISING HEAD 1

Data Set: \...\MWKR3620L01Rising01_2010-10-20_11-20-34-343.aqt
Date: 10/26/10 Time: 20:28:17

PROJECT INFORMATION

Company: AECOM
Location: Target Area 7
Test Well: MWKR3620L01
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 46. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR3620L01)

Initial Displacement: 2.47 ft Static Water Column Height: 28.75 ft
Total Well Penetration Depth: 28.75 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =134.8 ft/day y0 = 4.749 ft
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MWKR3620L02 RISING HEAD 1

Data Set: \...\MWKR3620L02Rising01_2010-10-20_12-05-47-406.aqt
Date: 10/26/10 Time: 20:30:16

PROJECT INFORMATION

Company: AECOM
Location: Target Area 7
Test Well: MWKR3620L02
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 46. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR3620L02)

Initial Displacement: 1.67 ft Static Water Column Height: 4.7 ft

Total Well Penetration Depth: 4.7 ft Screen Length: 5. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =13.62 ft/day y0 = 1.789 ft
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MWKR3620L02 RISING HEAD 2

Data Set: \...\MWKR3620L02Rising02_2010-10-20_12-21-47-609.aqt
Date: 10/26/10 Time: 20:31:43

PROJECT INFORMATION

Company: AECOM
Location: Target Area 7
Test Well: MWKR3620L02
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 46. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR3620L02)

Initial Displacement: 1.61 ft Static Water Column Height: 4.7 ft

Total Well Penetration Depth: 4.7 ft Screen Length: 5. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =12.11 ft/day y0 = 1.500 ft
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MWKR3680L01 FALLING HEAD 1

Data Set: \...\MWKR3680L01Falling01_2010-10-20_12-51-38-968.aqt
Date: 10/26/10 Time: 20:33:42

PROJECT INFORMATION

Company: AECOM
Location: Target Area 8
Test Well: MWKR3680L01
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 88. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR3680L01)

Initial Displacement: 2.034 ft Static Water Column Height: 29.65 ft
Total Well Penetration Depth: 29.65 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =143.4 ft/day y0 = 0.6467 ft
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MWKR3680L01 FALLING HEAD 1

Data Set: \...\MWKR3680L01Falling01_2010-10-20_12-51-38-968.aqt
Date: 10/26/10 Time: 20:39:26

PROJECT INFORMATION

Company: AECOM
Location: Target Area 8
Test Well: MWKR3680L01
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 88. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR3680L01)

Initial Displacement: 2.034 ft Static Water Column Height: 29.65 ft
Total Well Penetration Depth: 29.65 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =143.4 ft/day y0 = 0.6467 ft
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MWKR3680L01 RISING HEAD 1

Data Set: \...\MWKR3680L01Rising01_2010-10-20_12-58-39-625.aqt
Date: 10/26/10 Time: 20:40:54

PROJECT INFORMATION

Company: AECOM
Location: Target Area 8
Test Well: MWKR3680L01
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 88. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR3680L01)

Initial Displacement: 2.11 ft Static Water Column Height: 29.65 ft
Total Well Penetration Depth: 29.65 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =249.7 f/day y0 = 8.151 ft
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MWKR3680L02 RISING HEAD 1

Data Set: \...\MWKR3680L02Rising01_2010-10-20_13-26-24-328.aqt
Date: 10/26/10 Time: 20:42:15

PROJECT INFORMATION

Company: AECOM
Location: Target Area 8
Test Well: MWKR3680L02
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 88. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR3680L02)

Initial Displacement: 2.96 ft Static Water Column Height: 7.48 ft

Total Well Penetration Depth: 7.48 ft Screen Length: 10. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =24.65 ft/day y0 = 3.003 ft
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MWKR3680L02 RISING HEAD 2

Data Set: \...\MWKR3680L02Rising02_2010-10-20_13-46-54-156.aqt
Date: 10/26/10 Time: 20:43:28

PROJECT INFORMATION

Company: AECOM
Location: Target Area 8
Test Well: MWKR3680L02
Test Date: 10/19/10

AQUIFER DATA
Saturated Thickness: 88. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA (MWKR3680L02)

Initial Displacement: 2.96 ft Static Water Column Height: 7.48 ft

Total Well Penetration Depth: 7.48 ft Screen Length: 10. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =29.2 ft/day y0 = 5.748 ft




Appendix H

Stiff and Piper Diagrams
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STIFF DIAGRAMS —AREA 1 ENBRIDGE"

AREA 1 -MW...LO1 AREA 1 - MW...L02

Cations meq/kg Anions Cations meq/kg Anions

—————————— SO,
— — HCO,
77777777 cl
AREA 1 - MW...LO3 AREA 1 - SW...LO1
Cations meq/kg Anions Cations meq/kg Anions
8 6 4 2 0 2 4 6 8 8 6 4 2 0 2 4 6 8

— HCO;,

Key

Blue = Groundwater sampled on south side of river
Groundwater from wells screened in glacial material
Magenta = Surface Water



STIFF DIAGRAMS - AREA 2 ENBRIDGE"

AREA 2 - MW...LO1 AREA 2 - MW...L02 AREA 2 - MW...LO3

Cations meq/kg Anions Cations meq/kg Anions Cations meq/kg Anions

AREA 2 - MW...R01 AREA 2 - MW...R02 AREA 2 - MW...R03
Cations meq/kg Anions Cations meq/kg Anions Cations meq/kg Anions
8 6 4 2 0 2 4 6 8 8 6 4 2 0 2 4 6 8 6 4 2 0 2 4 6 8

AREA 2 - SW...R01

Catic Anions

Key

Blue = Groundwater sampled on south side of river

Green = Groundwater sampled on north side of river
Groundwater from wells screened in bedrock, except MW...R02
screened in glacial material and MW...R03 screened partially
in glacial material and partially in bedrock.

Magenta = Surface Water




STIFF DIAGRAMS - AREA 3 ENBRIDGE"

AREA 3 - MW__RO1 AREA 3 - MW..R02

HCO,

AREA 3 - MW__R0O3 AREA 3 - SW...R01
Cations megkyg Anions Cations meqg/kg Anions
‘0 5 0 5 10 10 5 0 5 10

Key

Blue = Groundwater sampled on east side of river
Groundwater from wells screened in glacial material
Magenta = Surface Water



STIFF DIAGRAMS - AREA 4 ENBRIDGE"

Area 4 - MW...RO1 Area 4 - MW...R02

Cations meg/kg Anions Cations meqgfkg Anions

Area 4 - S\W...R0O1
Area 4 - MW...R0O1(east)

Cations meaglkg Anions

Blue = Groundwater sampled on north side of river
Groundwater from wells screened in glacial material except
Well MW...R01 screened in bedrock

MW...R01(east) refers to well MWKR2275R01

Magenta = Surface Water



STIFF DIAGRAMS - AREA 5 ENBRIDGE"

AREA 5 - MW...R01(2700) AREA 5 - MW...R01

Cations meq/kg Anions Cations meq/kg Anions

— — — — HCO,
——————————— Cl
AREA 5 - MW...R02 AREA 5 - SW...R01
Cations meq/kg Anions Cations meqg/kg Anions
8 6 4 2 0 2 4 6 8 8 6 4 2 0 2 4 6 8
| | | ] | | | | | | | | ] | | | | |
——————————— SO,
— — — — HCO,

Key
Blue = Groundwater sampled on north side of river

Groundwater from wells screened in glacial material except
Well MW...R01 (2700) screened in bedrock
Magenta = Surface Water



STIFF DIAGRAMS - AREA 6

Area 6 - MWKR3450L01 Area 6 - MWKR3450L02

Cations meq'kg Anions Cations megkg Anions

- __HCO,

Area & - MWKR3450L04 Area & - MWKR3460L01

Area 6 - SW.. L0

— — — —HCO,

Key

Blue and green = Groundwater sampled on south side of riverNa
Groundwater from wells screened in glacial material

Magenta = Surface Water

ENBRIDGE"™

Area b - MWKR34500L03

—_—— — —HCO,

Area 6 - MWKR3460L02

— —HCO,




STIFF DIAGRAMS - AREA 7 ENBRIDGE"

Area 7 - MW...LO1 Area 7 - MW...LO2
Cations meq/kg Anions Cations meq/kg Anions
8 6 4 2 0 2 4 6 8 8 6 4 2 0 2 4 6 8

Area 7 - MW...LO3 Area 7 - SW...LO1
Cations meq/kg Anions Cations meqg/kg Anions
8 6 4 2 0 2 4 6 8 8 6 4 2 0 2 4 6 8

e = TG0y

Key

Blue = Groundwater sampled on south side of river
Groundwater from wells screened in glacial material
Magenta = Surface Water



STIFF DIAGRAMS - AREA 8 ENBRIDGE"

Area 8 - MW...LO1 Area 8 - MW...L02
Cations meq/kg Anions Cations meq/kg Anions
8 6 4 2 0 2 4 6 8 8 6 4 2 0 2 4 6 8

Area 8 - MW...LO3 Area 8 - SW...LO1
Cations meq/kg Anions Cations meq/kg Anions
8 6 4 2 0 2 4 6 8 8 6 4 2 0 2 4 6 8

e = TG0y

Key

Blue = Groundwater sampled on south side of river
Groundwater from wells screened in glacial material
Magenta = Surface Water
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