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1.0 INTRODUCTION

AScl Corporation, Environmental Survey Division, was engaged as a subcontractor to Lakeshore
Engineering Services, Inc. (LES) to conduct a field survey of Calumet River, Illinois, during
October 24-26, 1999. The survey involved collection of sediment samples at selected stations
for analysis of chemical parameters. This work and the subsequent laboratory analyses are as
requested in Delivery Order 9 of LES contract DACW35-98-D-0008 with the U. S. Army Corps
of Engineers, Detroit District. The work was performed on behalf of the USACE, Chicago
District.

This report provides documentation of the field survey portion of the delivery order, and will be
supplemented by the laboratory report, when that work is completed. The report describes the
field activities that occurred, the samples collected, and the conditions encountered during the
survey.

2.0 FIELD SURVEY ACTIVITIES

The field survey was conducted according to the delivery order Scope of Work for Calumet
River, as refined by discussions with the Chicago District’s Project Manager, Mr. Devidas
Kapadie.

2.1 Survey Preparation

The delivery order required sediment sampling at seven stations located between mile numbers
327 and 333 in the Calumet River, a navigable extension of the harbor. The sampling involved
collection of five sediment cores and two grab samples to be processed for analysis of physical
and chemical parameters at two different laboratories (Trace Analytical Laboratory, and Dodson-
Stilson, Inc.). In order to organize the sampling effort and prepare the sample containers, a
sampling plan was developed (Appendix A). This summarized for each station, sample type and
parameter the containers required, bottle preparation in some cases, and the samples to be
transferred to each lab.

The survey team mobilized with all materials required for preparing and shipping custody
samples from the field. Samples resulting from this survey were shipped overnight in sealed ice
chests directly to the to the laboratories.
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2.2 Field Documentation

Field conditions, activities, and field data were documented on station in a field logbook (see
Section 2.8). Information recorded in the logbook includes:

» Sampling station number and description

o Date, time and recorder’s name

» Weather notes

» Station water depth and NOAA reference water level
» Station and reference coordinates (by DGPS)

o Sample type and method of collection

» Sediment sample description

e Sample and site photograph numbers and descriptions
e Sampling gear used

o Other station notes

Station identification numbers were provided by the Corps in the delivery order. Water depth
was determined by a fathometer. Reference water levels (in feet) were obtained from the NOAA
Web site as “Preliminary Water Level Data” (http.://www.opsd.nos.noaa.gov/data_res.html), and
were used to express water depths in terms of the International Great Lakes Datum (IGLD,
1985). The nearest NOAA water level reference station for southern Lake Michigan is Calumet
Harbor, IL (#90870441, VI-SAE WL sensor). Original (handwritten) copies of the logbook
forms are included in Appendix B.

Color photographs (Appendix D) were taken of all sediment samples, prior to mixing them, to
indicate color, texture and homogeneity. Station photographs were also taken where they might
have some bearing on locating stations with regard to shore features. Equipment photos were
used to document sampling methods. Photograph code numbers were logged on both the film
and the field forms.

2.3 Sampling Locations

Sampling stations were approximately identified by the Chicago District as symbols on area
maps and drawings. No geographical coordinates for stations were provided by the Corps.
However, a Corps representative was always on hand in the field to help refine station locations
just prior to sampling. Water depth was often used to confirm the station points.

Station locations were documented in the field using a differential GPS, a Trimble ProXR. This
DGPS utilizes the U. S. Coast Guard differential corrections and has a nominal accuracy of <1
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meter. Coordinates were recorded to 0.01 seconds of latitude/longitude (WGS 1984, equivalent
to NAD83).

2.4 Site Reconnaissance

For the most part, silty sediments were encountered at the sampling locations, and vibrocores
were collected without difficulty. Some reconnaissance coring and grab sampling was carried
out in the vicinity of Station CRS-99-004, in order to locate depositional areas.

2.5 Water Sampling

No water samples were collected in this project.

2.6 Sediment Sampling

The sampling plan is summarized in Appendix A. Discrete sediment samples were collected
from seven (7) river stations for chemical and grain size analysis. Stations CRS-99-001, -003, -
004, -006 and -007 were sampled by vibrocoring. Stations CRS-99-002 and -005 were sampled
with a standard Ponar grab sampler. The sampling procedure was as follows.

Vibrocores are collected using an AScl Model P-3 submersible electric vibrocoring unit (240
volt AC, 3 phase), which vibrates at 3,450 vpm. The vibro-head (motor unit) weighs 150 Ibs.
and is bolted to a 4 in. diameter core tube made of cellulose acetate butyrate (CAB). A ball
check valve in the vibro-head and a leaf-type core catcher in the lower end of the tube both help
retain cores during tube withdrawal. The whole vibrocoring unit is suspended by a cable from a
15 ft. tower, and is raised and lowered through a hole in the deck. The entire system is deployed
on a 24 ft. aluminum pontoon boat equipped with a generator and winch system, and powered by
a 25 hp outboard motor.

Core tubes containing sediment and capped at both ends are typically cut open along both sides
with a Fein vibrating saw. Clean stainless steel blades (12 in. long) are used to split the core
longitudinally. Undisturbed core strata can be observed, measured, photographed, and sub-
sampled along the cut surface.

Where only surficial samples are required, or where coring is unsatifactory, samples are
collected by means of a stainless steel (SS) Ponar clamshell-type sampler (standard size)
weighing 45 1bs. with an 81 square-inch aperture. The sampler may be deployed by hand from
the pontoon boat using a line and pulley attached to the top bar of the tower. The Ponar is
lowered on the line, triggered by contact with the bottom, and slowly closed before it is hauled
up. The retrieved sample is released into a SS pan, and excess water is carefully decanted. The
number and area of Ponar grabs comprising the sample is recorded.
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Sediments from either cores or grab samples are homogenized in a large SS mixing pan. They
may be photographed, and then mixed thoroughly with a SS spoon until the aggregate appeared
to be uniform in texture and color. The sediment mixture is then transferred by SS spoons into
sample containers. Filled and capped containers are placed in sealable plastic bags and
immediately stored in coolers with ice.

Between stations the sampler, the SS pan, mixing bowl, sieve and spoons are all rinsed
thoroughly with station water, and are then decontaminated with detergent solution and distilled,
deionized water as specified in the work order. The CAB core tubes, which are all new material
and disposable, are not decontaminated before sampling, except by rinsing with station water.

2.7 Field Logbook

Section 3.0 below summarizes the site information logged onto the field forms at each station, in
numerical (not chronological) order. The field forms in the logbook are printed on weatherproof
vinyl paper, and are filled out completely before leaving the station. The NOAA reference water
levels are added later (see Section 2.2 above). Copies of the original, complete logbook pages
are provided in Appendix B. The typed logbook summaries in Section 4.0 below were prepared
from these original field forms.

2.8 Photographic Log

One or more 35-mm color photographs are taken of each sample, prior to homogenizing the
sample in the mixing pan. The pan is oriented so as to minimize shadows and glare on the wet
sample. In addition, some station and equipment photographs may be taken to indicate
reference features onshore or survey procedures on board. Photograph code numbers are logged
on the film and on the logbook forms and summaries.

6
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3.0 Logbook Summary
Project Area: Calumet River, Illinois
Sampling Station Number: CRS-99-001
Station Description: ~50 feet N of E jetty near entrance channel, ~half-way along jetty
Weather: Partly cloudy, wind SW ~15-20 mph
Date: October 25, 1999 Time: 1600
Crew: E. Smith, P. Novak USACE Rep: A. Vaidya
Station Depth (feet): 22.0 (555.35, IGLD1985)
NOAA Ref. Level (feet): 577.35 @ 1600
Coordinates- Differential GPS: Lat. 41° 43’ 55.85“N Long. 87° 31’ 38.63“ W
GPS Reference:
Collection Gear- Sediments:  P-3 Vibrocorer (4 in.)

Sediment Description: Soft to firm sandy silt w/ trace of clay; a few small rock inclusions;
gray-brown color; earthy odor; slight oil sheen. (78 in. core)

Photo ID Numbers: 0094, 0095, 0096; 0086 (View NW to entrance channel)

Other:
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3.0 Logbook Summary
Project Area: Calumet River, Illinois
Sampling Station Number: CRS-99-002
Station Description: ~20 feet from sheet pile wall, half-way along S side of Turning Basin 1
Weather: Partly cloudy, wind SW ~15-20 mph
Date: October 25, 1999 Time: 1700
Crew: E. Smith, P. Novak USACE Rep: A. Vaidya
Station Depth (feet): 25.0 (552.33, IGLD1985)
NOAA Ref. Level (feet): 577.33 @ 1700
Coordinates- Differential GPS: Lat. 41° 43’ 27.11“N Long. 87° 32’ 27.77“ W
GPS Reference:
Collection Gear- Sediments:  Ponar, standard (81 sq. in.)

Sediment Description: Soft sandy silt, no inclusions; brownish-gray color; slightly oily odor;
no oil sheen.

Photo IID Numbers: 0087, 0088 (View E into Turning Basin)

Other:
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3.0 Logbook Summary

Project Area: Calumet River, Illinois
Sampling Station Number: CRS-99-003
Station Description: ~45 feet from shore, E side of channel, SW of boat slip
Weather: Clear, wind SW ~20-25 mph
Date: October 25, 1999 Time: 1500
Crew: E. Smith, P. Novak USACE Rep: A. Vaidya
Station Depth (feet): 22.0 (555.33, IGLD1985)
NOAA Ref. Level (feet): 577.33 @ 1500
Coordinates- Differential GPS: Lat. 41° 42’ 34 68“N Long. 87° 32’ 34.49“ W
GPS Reference:
Collection Gear- Sediments:  P-3 Vibrocorer (4 in.)
Sediment Description: Soft to firm silt w/ clay lumps; clay lump inclusions; brownish-gray to
brown color; oily odor; some oil sheen.

0-67 in. - brownish-gray soft silt w/ oil specks

59-62 in. - lumps of gray clay in silt

67-84 in. - brown firm silt w/oil specks

Photo IID Numbers: 0090-0093; 0085 (View NE from site)

Other:
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3.0 Logbook Summary

Project Area: Calumet River, Illinois
Sampling Station Number: CRS-99-004
Station Description: ~30 feet from sheet pile wall, E side of river @ S end of barges
Weather: Clear, wind SW ~10-15 mph
Date: October 26, 1999 Time: 1200
Crew: E. Smith, P. Novak USACE Rep: K. Mrozek
Station Depth (feet). 24.0 (553.68, IGLD1985)
NOAA Ref. Level (feet): 577.68 @ 1200
Coordinates- Differential GPS: Lat. 41° 41 59.23“N Long. 87° 32’ 59.87“ W
GPS Reference:
Collection Gear- Sediments:  P-3 Vibrocorer (4 in.)
Sediment Description: Soft to firm silt; 2 rock inclusions; brown to gray color, no odor; no
oil sheen.

(-48 in. - brownish-gray silt

48-60 in. - brown silt

60-68 in. - firmer gray silt (2 clay blobs at 62 in.)

Photo IID Numbers: 0105-0107; 0097 (View E to station near end of barge)

Other: Bottom closer to wall was hard (@ 18 ft. depth); only slag collected in Ponar test sample.



Lakeshore Engineering Services, Inc.
DACW35-98-D-0008, DO # 9
Sediment Sampling Report — Calumet River, [L

3.0 Logbook Summary
Project Area: Calumet River, Illinois
Sampling Station Number: CRS-99-005
Station Description: ~35 feet off W bank; ~500 feet S of conveyer bridge/pipeline
Weather: Clear, wind S ~10-15 mph
Date: October 25, 1999 Time: 1200
Crew: E. Smith, P. Novak USACE Rep: A. Vaidya
Station Depth (feet): 26.0 (551.29, IGLD1985)
NOAA Ref. Level (feet): 577.29 @ 1200
Coordinates- Differential GPS: Lat. 41° 41’ 26 48“N Long. 87° 33" 08.55“ W
GPS Reference:
Collection Gear- Sediments:  Ponar, standard (81 sq. in.)

Sediment Description: Smooth gelatinous silt; black specks (coal?) inclusions; gray-brown
color; no odor; no oil sheen.

Photo 1D Numbers: 0083, 0084 (View E to coal loading dock)

Other:
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3.0 Logbook Summary
Project Area: Calumet River, Illinois
Sampling Station Number: CRS-99-006

Station Description: ~25 feet off concrete wall opposite W end of CVS Chemical (~75 feet E of
outfall)

Weather: Clear, wind W ~5 mph

Date: October 24, 1999 Time: 1700
Crew: E. Smith, P. Novak USACE Rep: D. Kapadia

Station Depth (feet): 27.0* (550.61, IGLD1985)

NOAA Ref. Level (feet): 577.61 @ 1700

Coordinates- Differential GPS: Lat. 41°40” 20.55“N Long. 87°33” 08.95“ W
GPS Reference:

Collection Gear- Sediments:  P-3 Vibrocorer (4 in.)

Sediment Description; Silt; 2 rock inclusions; gray to brown color; oily odor; visible oil sheen.
0-40 in. - soft gray oily silt

Photo DD Numbers: 0077, 0078; 0080 (View of site)

Other: *Shallowest depth was 27 feet in station area; water levels higher due to storm from N.
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3.0 Logbook Summary

Project Area: Calumet River, Illinois
Sampling Station Number: CRS-99-007
Station Description: ~100 S of discharge weir, ~1,000 feet W of Torrence Ave. bridge
Weather: Clear, wind calm
Date: October 24, 1999 Time: 1600
Crew: E. Smith, P. Novak USACE Rep: D. Kapadia
Station Depth (feet): 24.5 (553.19, IGLD1985)
NOAA Ref. Level (feet): 577.69 @ 1600
Coordinates- Differential GPS: Lat. 41° 40’ 03.99“N Long. 87° 33” 44.48“ W
GPS Reterence:
Collection Gear- Sediments:  P-3 Vibrocorer (4 in.)
Sediment Description: Silt to clay w/ peaty matter; 1 rock, peat inclusions; gray to brown color;
earthy odor; no oil sheen.

0-8 in. - gray silt

8-18 in. - sandy silt

18-22 in. - firm gray clay

22-38 in. - gray clay w/ peaty lumps

38-40 in. - brown peaty layer

40-47 in. - soft gray clay w/ peaty lumps

47-51 in, - firm gray clay
Photo IID Numbers: 0075, 0076; 0079 (View of site)

Other:
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APPENDIX C - Maps of Sampling Stations
APPENDIX D- Sample and Station Photographs
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APPENDIX A-1 - Summary of Sampling Plan
COE - Calumet River, IL Survey (October 1999) Page 1 of 1
DACW35-98-D-0008; D.O. 9
Lakeshore Engineering Services/AScl Corporation
Containers & Parameters Sediments--> | <--Water
I1LCG _| J1LCG 1L P 40z CG 4LP 1LP 500 mL P | 500 mL P 1LP 1 gal
__jar jar jar jar tub bottle bottle bottle bottle Cubit.
Station ice pres. ice pres. ice pres. ice pres. ice pres. HNO3 NaOH H2504 ice pres. ice pres.
pres. pres. Pres.
METALS, PHOS, NH3,
COD, CN, TKN, PCB GRAIN VOLATILES ELUTRIATE METALS, CYANIDE NH3, TKN pH, TDS, ELUTRIATE
Param. O&G, TVS SIZE SEDIMENT* HARDNESS TSS WATER*
CRS-99-001 1 — 1
CRS-99-002 1 — 1
CRS-99-003 1 = 1
CRS-99-004 1 -—> 1
CRS-99-005 1 - 1
CRS-99-006 1 — 1
CRS-99-007 1 —> 1
To lab: Trace Trace DSI

Abbreviations: CG - clear glass; AG - amber glass; P - plastic; CP - clear plastic.

13
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APPENDIX B-1 - Original Field Logbook Forms

SAMPLE LOG

AScl Corporation - Environmental Survey Division

Project Area: W /g’/ ;[/

Sampling Site ID: C&’?? ’OO)
»7,5/@/ j/g %ﬁ]M‘/Mﬁ/M& Monnna
Site Description: — //i/ ' i ;e/%—rjzf;ré:@ij

- g - —
Weather: Wé M{ D‘/""“‘d S /5 20 rpli
Date: /'&4 25( fﬁ Time: /éC)O Samplers’ [nit.:_ﬁlﬁ‘__f;’(}S

Site Water Depth Z2.0 Feet NOAA Ref. Level o577 BE = /oo

Site Coordinates:

e/ 4 e 7 P
Latitude L}/ 4; 5?/ g‘{ Longitude g 7 5/ Z? —é’g

GPS Ref. Site Ref. Lat, Ref. Long.

Collected:

Water _____ Depth Sampled__Ft. Sampler Type

Benthos ___ Number of Grabs Grab Area Sq. In.
Sediment Grab _____ Number of Grabs Grab Area Sq- [n.

Sediment Core ‘//{) Core Length 22 In. Core Diam. & In.

Sediment Sample Description:

Color %W%isible oil or sheen?
Inclusions/Qé’ﬂ/d( /I‘G’G/Q-& GS/angularity 5’%/29/3{;"‘;’“} E f@h ,_%TM"L ?
7t

. COTY 075, K
Sample Photo ID #(s):____ / /

Sampling Gear:

Water

Sediment U M
Other:

16
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APPENDIX B-2 - Original Field Logbook Forms

SAMPLE LOG

AScl Corporation - Environmental Survey Division

Project Area: W/Z‘ /‘ZZ/

= fCE‘% o 2

Sampling Site ID:

iz S e 3Ll /g&@éuxﬂ,
Site Description: W =. 4@70/0/‘“%1/“7 /5 .

Weather: 227 M, M SO — [§20 Pl
Date’_—_/ﬁ/é{/?g Time: | 700 Samplers’ Init.: /7’4}/ VES

Site Water Depth_ Z:5-© _ Feet NOAA Ref. Level O 77~ 35 @ /700

Site Coordinates:
o

o ’ “ ‘7& . .
Latitude L/// /fg ZZ // Longitude g/ BZ 27« 77

GPS Ref. Site Ref. Lat. Ref. Long,

Collected:

Water Depth Sampled Ft. Sampler Type

Benthos Number of Grabs Grab Area Sq. In.

Sediment Grab /(l> Number of Grabs i Grab Area 27/ Sq. In.

Sediment Core Core Length In. Core Diam. In.

Sediment Sample Description:

Color W H 621«4&

VlSlble oil or sheen?

Inclusions GS/angularity é‘ ﬁl/‘dﬂ/‘"‘% /(A/@‘f‘
Sample Photo ID #(s): o037
(903 ¥ — Ve £, mfo’fw«#«y @MMD
Sampling Gear:
Water
Sediment M /?O’V\M
Other:

17
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APPENDIX B-3 - Original Field Logbook Forms

SAMPLE LOG

AScl Corporation - Environmental Survey Division

Project Area: W /2. Y s

Sampling Site ID: C&’% B m} M
S A >w4g; ¢g,\7}bc

Weather: CZ&J"C/I JM 5(/‘-) 20/25 l‘«(/?l\
Date:_Z_vLZQO 2545 Time: /50@ Samplers’ Init.._ X VEDS

Site Water Depth___2Z-2 Feet  NOAA Ref. Level_S 77 - 3 3@ /5909

Site Description:

Site Coordmates

2 ’ o
Latitude /’// L{L gL% é Longitude 57 22z ?‘7//, 4$
GPS Ref. Site Ref. Lat. Ref. Long.
Collected:
Water ____ Depth Sampled____ Ft. Sampler Type
Benthos ____ Number of Grabs Grab Area Sq. In.
Sediment Grab _____ ) Number of Grabs Grab Area Sq. In.

Sediment Corc_lé_él \ Core Length gL/ In. Core Diam. é In.

Sediment Sample Description:

/M
Color 4 /M dor @ 4 Visible oil or sheen?_ /™% >/5¢

Inclusions %M GS/angularity % fdjiv-'m M‘/‘
(,a/ &557/6./\,9«704 )

Sample Photo ID #(s): - 270 —0092

(5905’(5 Ve /V/" A~ ,qde>
Sampling Gear:
Water

!
Sediment VMMW

Other:
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APPENDIX B-4 - Original Field Logbook Forms

SAMPLE LOG

AScl Corporation - Environmental Survey Division

Project Area: @M /e‘
ing Site [D: (A —F G~
Sampling Site ID:
M e L(/“‘/C
ST VO, of Zoires = e D]

Weather: ég‘ﬁ&"”"/ M% /O '_/5,/"‘—/%

Date: /4% /??Timc: Samplers’ Init.: Pfu/ L=

Site Description:

Site Water Depth ZH-O  Feet NOAA Ref. Level 577/ 6F & |20

Site Coordinates:

& 4 — 4 . & P4 Z
Latitude L// L// 5 7,23 Longitude S B2 L 5’)

GPS Ref. Site Ref. Lat. Ref. Long.

Collected:

Water Depth Sampled____Ft. Sampler Type

Benthos Number of Grabs Grab Area Sq. In.
Sediment Grab ______ Number of Grabs Grab Area Sq. In.
Sediment Core _ £~ Core Length é_g[u. Core Diam. (f Io.

Sediment Sample Description:

o gA _
Color /™= 0;2 Visible oil or sheen?
ZW&Z_J_ GS/angularity C?Déf//d‘pﬁf 7o W

. ~ - ™~ o
Sample Photo ID #(s): COF D (ULM)J E=. oo o faflow, -

4?(
PIOE — OO =y —

Inclusions

Sampling Gear:
Water

Sediment Uk@vm\? -

Othcr: @(?aﬂ""‘"\ &@’LU 7/() Z{)Z( C( (ﬂT /“\/ = @}d‘_&:\\
yoa oy . il g log collaatel oo Forar (Teat
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APPENDIX B-5 - Original Field Logbook Forms

SAMPLE LOG

AScl Corporation - Environmental Survey Division

Project Area: WZ"/ T

Sampling Site I[D: é% 7% wé; z C?j
7 (et b /"5523 S

Site Descrlptlon ,4,11//@(,12/#

Weather: QZZ&V” M«s = /ﬁ/f//"'f*(
Date: /ﬁgéz’/ﬁi Time: /ZW Samplers’ Init.: E/V/ Még

Site Water Depth__26-C Feet  NOAA Ref. Level O 2 7+ 23 & 200

Site Coordmates s

I_f { & / ~
Latitude L// [f/ 2o - Longitude 6)7 3z 0¥ 6{
GPS Ref. Site Ref. Lat. Ref. Long.
Collected:
Water Depth Sampled Ft. Sampler Type
Benthos Number of Grabs Grab Area Sq. In.
Sediment Grab ¢ Number of Grabs l Grab Area 2 [ Sq.In.
Sediment Core Core Length In. Core Diam. In.

Sediment Sample Description:

Color W”Mor T Visible oil or sheen?___
Inclusions gfufvg 2 GS/angulantyéM&i% ?e/éa.f‘“/@"*d

Sample Photo ID#(s):___ (¥ 83 , LCEY ,ﬁ«q

Sampling Gear:
Water

Sediment Lﬁ’ PM

Other:




Lakeshore Engineering Services, Inc.
DACW35-98-D-0008, DO # 9
Sediment Sampling Report — Calumet River, IL

APPENDIX B-6 - Original Field Logbook Forms

SAMPLE LOG

AScl Corporation - Environmental Survey Division

Project Area: WE

Sampling Site ID: CrsS-TQ -0
ampling Site s )

Site Description: ﬂzﬁgf/ﬁf mﬂ M= f oot 00 3
Weather: d&ﬂ/‘ M J 5 V‘"?’[\

Date: /Q ZZ/{ ?fl ime: /700 Samplers’ Init.: /7/(/5 05,5

-
Site Water Depth__ 272 Feet NOAA Ref. Level O 27~ é| @ | 700

Site Coordinates:

o 7 /// o _’./ . 7
Latitude Lf/ [fo 20 —455 Longitude 37 >SS Qg, ?(5

GPS Ref. Site Ref. Lat. Ref. Long.

Collected:

Water ____ Depth Sampled__ Ft. Sampler Type

Benthos Number of Grabs Grab Area Sq. In.
Sediment Grab ____ Number of Grabs Grab Area Sq. In.

/ . )
Sediment Core / Core Length Ko [n. Core Diam. q In.

Sediment Sample Description: (zd_{?,a Cene Zw)
Color @‘a"} to éf Qdor (= Visible oil or sheen? 57‘64_

Inclusionsz‘fw ,ﬁg GS/angularity St W4

Sample Photo ID #(s): _ EEED?E Lo77 9075
(RO Vi csgvA,:e;, ),

Sampling Gear:
Water

7
Sediment U éé’/ o€ _— i

A 27 .
Other: §ﬂ/</dc}~<u—uj m ‘ch-\ Sl o

[ pater Lo re Xy /1/-7'/1/0— Ao To A D)

21



Lakeshore Engineering Services, Inc.
DACW35-98-D-0008, DO # 9
Sediment Sampling Report — Calumet River, IL

APPENDIX B-7 - Original Field Logbook Forms

SAMPLE LOG

AScl Corporation - Environmental Survey Division

Project Area: MM /2. / T

Sampling Site ID: S~ C(\C;\ OO
4_,/00 §r<#“_)~e/\r- ),«—fadC) W% /G—y«—y—w
Site Description: 54—»47@

Weather: é&o—r’) 5‘/":‘@"‘ C“”é‘”‘—

/

Date: (ﬂz W(? 7 _Time: /éOO Samplers’ Init.: FA /aé<g

Site Water Depth ZL{”S Feet NOAA Ref. Level 57767 (6o

Site Coordinates:

Latitude L/ /79’0/ 05 ?7 /;Jongitude gj 55 Lﬂ‘é ,L)‘g//

GPS Ref. Site Ref. Lat. Ref. Long.

Collected:

Water ____ Depth Sampled_____Ft. Sampler Type

Benthos _ Number of Grabs Grab Area Sq. In.
Sediment Grab _____ Number of Grabs Grab Area Sq. In.

Sediment Core /( )>CorcLength X In. Core Diam. 7 In.

Sediment Sample Description:

Color L97“{’”7 72 étmoldor Eﬁﬂ? Visible oil or sheen? -
Pt
Inclusions /'//”C/Cg«/ P@/((:t- Gslgngulaﬁty ﬂ/- 7‘_‘:) Ja’r U)‘/(‘?Z‘% Mm

Sample Photo ID #(s): 0,075/ OO7¢,
/ 207G (Veew f 2T )

Sampling Gear:

Water

Sediment V (oo s
Other:

22



Lakeshore Engineering Services, Inc.
DACW35-98-D-0008, DO # 9
Sediment Sampling Report — Calumet River, IL

APPENDIX C-1 - Map of Calumet River Sediment Stations
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A CRS-99-002 Sediment Grab
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AN LEVEL AT FATHE
' -~ - e gp— A e st
ONAL  SREATVLA

GEP LOCATONS OF SHOALED AREAS (TyP)

A SAMPLING LOCATION W/ REF NO.
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Lakeshore Engineering Services, Inc.
DACW35-98-D-0008, DO # 9
Sediment Sampling Report — Calumet River, IL

APPENDIX C-2 - Map of Calumet River Sediment Stations

BIBIOJOIOXOJOX
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CRS Frlle —=—==n
Sediment 57 B Y
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- SOLWAY

PROJECT™ DEPTW 28 recr
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Lakeshore Engineering Services, Inc.
DACW35-98-D-0008, DO # 9
Sediment Sampling Report — Calumet River, IL

APPENDIX C-3 - Map of Calumet River Sediment Stations

A CRS-99-007 Sediment Core

RS-99-005 Sediment Grab -

>
0

PROJECT D

— A CRS-99-006 Sediment Core
/

LOCATONS OF SHOALED AREAS TYP.) NOTES.

1 PROJECT DEPTHS AREL FEFf
878 8 FEET ABOVE WMEANN
QUEBEC 1 € LD (193311

A SAMPLING LOCATION W/ REF NO.

FIGURE A -SHEET
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Lukeshore Hngimeerning Services., Ing
DACWIS-98-D-0008. DO Y
Sediment Sampling Report = Calumet River 11

APPENDIX D-1 - Sample and Station Photographs

’.;

(a) CRS-99-001 core

(uppel')\y:%bro;Nnis-h-gry; soft si-ll(#(')Oﬂ-)4).

*w

(b) CRS-99-001 core (middle): brownish-gray, soft to firm silt (#/0005)

20



Lakeshore Engineering Scrvices. Ine
DACW IAO9K-D-0008. DOV Y
Sediment Samphng Report Calumet River i

APPENDIX D-2 - Sample and Station Photographs

(a) CRS-OO-ObI core (lower): brownish-gray, firm silt with clay (#00906)

(b) Station CRS-99-001: view northwest to channel 2ntrance (#00806)



(a)

(b) Station CRS-99-002: view cast into 'l'unﬂing Basin | (#0088).

Lakeshore Bngineermg Scrviees, Ine
DACW35-98-D-0008, DO # 9
Sediment sampling Report Calumet River, [,

APPENDIX D-3 - Sample and Station Photographs

AT

CRS-99-002 grab: brownish-gray. solt to (irm oily silt (#0087).

'
1=
'Z

”



Lakeshore Engineering Services, Ine.
DACW335-98-D-0008. DO # 9
Sediment Sampling Report -- Calumet River, 11,

APPENDIX D-4 - Sample and Station Photographs

(b) CRS-99-003 core (

B e ]
1 T ———r—

middle): brownish-cray/brown soft/firm oily silt (#0091).
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Lakeshore Engineering Services, Ince.
DACW35-98-D-0008, DO # 9
Sediment Sampling Report Calumet River, 11,

APPENDIX D-5 - Sample and Station Photographs

(b) CRS-99-003 core (lower): brownish-gray/brown solU/firn oily silt (#0093).
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IL.akeshore Bongineering Serviees, Inc.
DACW35-98-D-0008, DO #H 9
Sediment Sampling Report - Calumet River, 11,

APPENDIX D-6 - Sample and Station Photographs

R ¥y
— “—‘h—ﬁ"“\‘?ﬂ‘ﬂﬂ o

‘F.M?'{W—%ZE

g TS

(a) Station CRS-99-003; view northeast from site (#0085).

(b) CRS-99-004 corc (upper): brown to gray, soll to firm silt (#0105).



-

APPENDIX D-7 - Sample and Station Photographs

Lakeshore Lngineering Services, Ine.
DACW33-98-D-0008. DO # 9

Sediment Sampling Report

)

[§9]

Calumet River, 11,

an

(b) CRS-99-004 core (fower): brown to gray, soltto firm silt (#0107).



Lakeshore EFngineering Services, Inc.
DACW35-98-D-0008. DO # 9
Sediment Sampling Report - Calumet River, 11,

APPENDIX D-8 - Sample and Station Photographs

= ~ 7-» A‘ “
(a) ) Station CRS-99-004; view east to station near end of barge (#0097).
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|.akeshore Engineering Services, Inc.
DACW335-98-D-0008, DO # 9
Sediment Sampling Report — Calumet River, 11,

APPENDIX D-9 - Sample and Station Photographs

(a) Statlon (‘RS 99- 005 view e¢ast to coal luadmﬂ dock (#0084).

(b) CRS-99-006 core (upper):

B[

AW i oy I <
e { N

gray-brown silt w/ 2 rocks (#0077).

(OS]



]

lLakeshore Engmeering Services, [nc.
DACW335-98-D-0008. DO # 9
Sediment Sampling Report — Calumet River, [

APPENDIX D-10 - Sample and Station Photographs

(a) CRS-99-006 core (lower): gray-brown silt w/ 2 rocks (#0078).

e e e,
<pen =
*\v--m ‘:
T e T s
W TSI ST e gty el =
e B e e, A o = — — ki
; PSR *_‘_.':“‘ 1 - e AR —
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- 1 e P e e S | __«'1\7\ o . —~— =
“MA “‘ o - i e e
P ionie, > '/M' ; S o T
w,x 2 e _&,,_._:; e
- S g - ——m~ - —— . e = e
ot - R - R~

(b) Station CRS-99-006; view of station sile (/¢0080).

2
N



[Lakeshore Engineering Scervices, Inc.
DACW35-98-D-0008. DO # 9
Sediment Sampling Report - Calumet River, 11,

APPENDIX D-11 - Sample and Station Photographs

" ) | )

(b) CRS-99-007 core (lower): gray to brown silt/clay w/ peat (#0076).



Lakeshore Lngineering Services, Inc.
DACW35-98-D-0008, DO # 9
Sediment Sampling Report Calumet River, 11,

APPENDIX D-12 - Sample and Station Photographs

(a) Station CRS-99-007; view of station site (#0079).



Sample Results



Table 1 Calumet River Sediment Bulk Chemistry Data

Actual Units CRS-99- Method  Method

Reporting 001 002 003 004 005 006 007 Blank Blank
Date Sampled Limit 10/25/99  10/25/99 10/25/99 10/26/99  10/25/99 10/24/99 10/24/99 n/a n/a
Sample Type core grab core core grab core core
Metals _
Arsenic varies  mg/kg 21 16 18 22 18- 46 11 n/d n/a
Bartum 1 mg/kg 73 64 79 80 70 84 48 n/d n/a
Cadium varies mg/kg 1.6 1.4 119 43 2.1 3.6 0.47 n/d n/d
Chromium 0.5 mg/kg 54 48 49 72 99 96 29 /d n/a
Copper 1 mg/kg 56 62 59 88 140 320 30 n/d n/a
Lead varies mg/kg 180 120 170 340 220 550 52 n/d n/a
Mercury 0.1 mg/kg 0.22 0.23 0.2 0.27 0.28 11 n/d n/d n/a
Nickel varies mg/kg 27 28 29 41 50 70 30 n/d n/a
Zinc varies mg/kg 520 430 620 1,500 1,100 1,600 190 n/d n/a
Iron varies mgkg 110,000 59,000 60,000 78,000 67,000 83,000 27,000 n/d n/a
Manganese varies mg/kg 2,000 1,100 2,200 1,800 2,000 1,200 530 n/d n/a
Ammonia Nitrogen 1 mg/kg 240 77 120 160 85 220 86 1.2 n/a
TKN varies mg/kg 980 1,000 640 1,100 1,500 1,000 900 /d n/a
Oil & Grease varies mg/kg n/d n/d 810 670 n/d 2,800 n/d n/d n/a
Tot. Phos. varies mg/kg 630 600 620 770 690 1,100 400 n/d n/a
% Vol. Residue n/a % 2'3 3.1 319 4.4 4.8 C | 2.5 n/a n/a
Total Solids (%) n/a % 53 56.6 66.3 59.5 50.3 58.4 71.2 n/a n/a
COD varies mgkg 110,000 120,000 180,000 210,000 310,000 180,000 63,000 n/d n/a
% Fines * n/a % 73 66.7 43.8 63.7 83 472 44 4 n/a n/a
% Sand n/a % 27 31.8 46.7 33.9 17 43 52.2 n/a n/a
% Passing 200 sieve n/a % 80.4 729 48.2 693 88.2 50.7 46.1 n/a n/a
Total Cvanide .20-23 mg/kg 0.8 15 2.5 5.9 1.7 0.34 1.1 n/d n/a
PCBs varies ug/kg
Aroclor-1242 n/d n/d 110 280 340 1,400 n/d n/d n/a
Aroclor-1260 n/d 99 n/d /d n/d n/d n/d n/d n/a

Remaining PCBs were undetected.

Notes:
1 - All units are mg/kg, except where indicated n/a; not applicable
2 - n/a listed 1n the method blank means that there was not a method blank run for that particular analysts. n/d: not detectable

~

3 - % fines includes silt and clay.
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Laboratories, Inc.

2241 Black Creek Road « Muskegon. M1 49444-2673 « Phone 231-773-5998 « Fax 231-773-6537
Amended January 12, 2000

Ms. Patti Novak

Lakeshore Engineering

RE: TRACEID: Y151
8144 Calumet

STATEMENT OF DATA QUALIFICATIONS

TRACE ID: | Y151-06 Sample ID: | CRS-99-002
Parameter: | Total Chromium Method: | SW-846 6010
Qualifier: Explanation:

*

The matrix spike recovery was slightly out of control low, resulting in an out of
control RPD result between the matrix spike and the matrix spike duplicate.

Qualification/Narrative:
All positive results for Chromium in the non-spiked version of the sample must
be considered estimated.

TRACE ID: | Y151 SB110503 Sample ID: | Method Blank
Parameter: | Ammonia Method: | EPA 350.1
- Qualifier: Explanation:
* The Method Blank had a 1.2 mg/L hit for Ammonia.

Qualification/Narrative:
- Because the hit of Ammonia in the Method Blank was less than 5% of what was
found in the samples, no data requires qualification.




Dodson | Podson-Stilson, Inc.
ENGINEERS o ARCHITECTS o SCIENTISTS
A DLZ Company

November 19, 1999

Ms. Ann L. Preston

Trace Analytical Laboratories, Inc.
2241 Black Creek Road
Muskegon, M1 49444

Re: Laboratory Test Report
Columet
Indiana
DSI Job No. 9921-321200

Dear Ms. Preston:

Please find enclosed the results of the Laboratory Testing performed for the referenced project. The
laboratory testing includes:

Sample No.  Grain Size Analysis With Hydrometer Analysis = Water Content

(ASTM D421, ASTM D422) (ASTM D2216)

L e et e e
CRS-99-002 v/ v
CRS-99-003 v v
CRS-99-004 v v
CRS-99-005 v v
CRS-99-006 v v
CRS-99-007 v v

We would like to thank you for letting us be of service to you. If you should have any questions, please feel
free to call.

Sincerely,

DODSON-STILSON, INC., a DLZ Company
»/

/'/
Barry K. , MSCE, P.E.
Geotechnica \I ield Services Manager
BKW/cb

IASECT\992 1\321200\COLUMET.BKW

6121 Huntley Road e Columbus, Ohio 43229-1003 « (614) 848-4141 e FAX (614) 848-6712
with Offices Throughout Ohio, Indiana and Michigan



PARTICLE SIZE DISTRIBUTION TEST REPORT

100 IR R R AR R R
90

\
80

\
70 &

\

60

PERCENT FINER
3

20

‘\
0 i i : : : $ : !
500 100 10 1 0.1 001 ' 0.001
GRAIN SIZE - mm e
% GRAVEL % SAND % FINES
BESRELES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.5 26.5 64.0 9.0
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO)
12.5 mm, 100.0
9.5 mm. 100.0
|l
mm. . ..
; Alterberg Limits
0850mm. |  99.8 PL= Atterberg Limits _ _
im0
-1 88 M. : Coefficients
013qmm. | 983 Dgs= 00872  Dgg= 0.0329 Dso= 0.0214
0.053 mm. 73.0 D30= 00084 D15= 0.0039 D1o= 0.0023
Cy= 14.17 Ce= 0.93
Classification
USCS= AASHTO=
Remarks
Moisture Content= 84.4%
: (no specification provided)
Sample No.: CRS-99-001 Source of Sample: Date: 11/18/99

Location: Y151-05 ElevJ/Depth:

Client: Trace Analytical Lab

DODSON-STILSON, INC. | Tt e o ASTM D421, D422, D2216

Project No: 9921-3212.00 Plate




GRAIN SIZE DISTRIBUTION TEST DATA

Client: Trace Analytical Lab
Project: Calumet

Test Methods: ASTM D-421, D-422, D-2216
‘' Project Number: 9921-3212.00

Sample Data

Source:

Sample No.: CRS-99-001

Elev. or Depth: Sample Length (in./cm.):
Location: Y151-05

Description:

Date: 11/18/99 PL: LL: PI:
‘USCS Classification: AASHTO Classification:
Testing Remarks: Moisture Content= 84.4%

Mechanical Analysis Data

Initial
,Dry sample and tare= 47.88
Tare = 0.00
Dry sample weight = 47.88
Sieve tare method
‘ Sieve Weight Sieve Percent
retained tare finer
12.5 mm 0.00 0.00 100.0
9.5 mm 0.00 0.00 100.0
4,75 mm 0.00 0.00 100.0
2.00 mm 0.00 0.00 100.0
0.850 mm 0.09 0.00 99.8
0.425 mm 0.13 0.00 89.5
0.180 mm 0.39 0.00 98.7
, 0.150 mm 0.21 0.00 98.3
0.075 mm 8.58 0.00 80.4
0.053 mm 3.52 0.00 73.0

Hydrometer Analysis Data

Separation sieve is #10
iPercent -#10 based upon complete sample= 100.0
Weight of hydrometer sample: 47.88
Calculated biased weight= 47.88
jAutomatic temperature correction
Composite correction at 20 deg C = -3.7

(Meniscus correction only=
Specific gravity of solids= 2.7
Hydrometer type: 151H

‘ Effective depth L= 16.294964 - 0.2645 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter
time, min deg C reading reading depth mm
{ 2.00 20.2 1.0213 1.0176 0.0134 21.3 10.7 0.0310
5.00 20.2 1.0184 1.0147 0.0134 18.4 11.4 0.0203
15.00 20.3 1.0150 1.0113 0.0134 15.0 12.3 0.0121
i 30.00 20.4 1.0130 1.0093 0.0134 13.0 12.9 0.0088

Percent

finer
58.4
48.8
37.5
30.9

DODSON-STILSON, INC. —




Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent

time, min deg C reading reading depth mm finer

60.00 20.5 1.0107 1.0070 0.0134 10.7 13.5 0.0063 23.3
272.00 21.4 1.0072 1.0037 0.0132 7.2 14.4 0.0030 12.2
1440.00 20.2 1.0058 1.0021 0.0134 5.8 14.8 0.0014 7.0

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #270

' % COBBLES = % GRAVEL =
$ SAND = 27.0 (% coarse = 0.0 % medium = 0.5 % fine = 26.5)
$ SILT = 64.0 % CLAY = 9.0

Dgs= 0.09 Dgo= 0.03 Dgg= 0.02
D3p= 0.01 Djs= 0.00 Djgo= 0.00
Cc= 0.9284 Cy= 14.1711



PARTICLE SIZE DISTRIB

UTION TEST REPORT

8 8 9 8 R ¥ 2 o 9 8 3 A o
100 : ; O <[ :
9% N o¥
80
\
i\
70 ‘d
14
w 60
Z
w
> 50 A
: \
4
% w0 A
a
30
o
e
20
10
0 i i
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm e
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 1.5 1.1 2.1 28.6 56.6 10.1
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO)
12.5 mm. 100.0
9.5 mm. 100.0
g | .
.00 mm. . Atterberg Limits
0.850 mm. 96.1 = = =
0.425 mm. 95.3 PL LL Pl
0.180 mm. 90.8 Coefficients
0.150 mm. 88.4 = N 00400 =
0.053 mm. 66.7 D30= 0.0096 D15= 0.0035 D10= 0.0019
Cy= 2066 Ce= 1.19
Classification
USCS= AASHTO=
Remarks
Moisture Content= 81.3%
* (no specification provided)
Sample No.: CRS-99-002 Source of Sample: Date: 11/18/99
Location: Y151-06 Elev/Depth:

DODSON-STILSON, INC.

Client: Trace Analytical Lab

Project: Calumet
Test Methods: ASTM D-421, D422, D-2216

Project No: 9921-3212.00 Plate




GRAIN SIZE DISTRIBUTION TEST DATA

Client: Trace Analytical Lab
Project: Calumet
Test Methods: ASTM D-421, D-422, D-2216
' Project Number: 9921-3212.00

Sample Data

Source:
Sample No.: CRS-99-002
, Elev. or Depth: Sample Length (in./cm.):

Location: Y151-06

Description:

Date: 11/18/99 PL: LL: PI:
USCS Classification: AASHTO Classification:
Testing Remarks: Moisture Content= 81.3%

{ Mechanical Analysis Data

Initial

.y Dry sample and tare= 272.57
Tare = 61.07
Dry sample weight = 211.50

Sample split on 2.00 mm mm sieve
Split sample data:
Sample and tare = 59.71 Tare = .00 Sample weight = 59.71

'* Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
12.5 mm 0.00 0.00 100.0
9.5 mm 0.00 0.00 100.0
4.75 mm 3.22 0.00 98.5
. 2.00 mm 2.31 0.00 97.4
0.850 mm 0.77 0.00 96.1
0.425 mm 0.55 0.00 95.3
, 0.180 mm 2.75 0.00 390.8
' 0.150 mm 1.42 0.00 88.4
0.075 mm 9.51 0.00 72.9
0.053 mm 3.83 0.00 66.7

Hydrometer Analysis Data

i Separation sieve is #10
Percent -#10 based upon complete sample= 97.4
Weight of hydrometer sample: 59.71
., Calculated biased weight= 61.30
Automatic temperature correction
Composite correction at 20 deg C = -3.7

Meniscus correction only=

Specific gravity of solids= 2.7

Hydrometer type: 151H

‘ Effective depth L= 16.294964 - 0.2645 x Rm

DODSON-STILSON, INC. —



Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent

time, min deg C reading reading depth mm finer
2.00 20.3 1.0238 1.0201 0.0134 23.8 10.0 0.0299 52.1
1 5.00 20.3 1.0203 1.0166 0.0134 20.3 10.S 0.0198 43.0
17.00 20.4 1.0162 1.0125 0.0134 16.2 12.0 0.0112 32.5
32.00 20.4 1.0144 1.0107 0.0134 14.4 12.5 0.0084 27.8
q 60.00 20.6 1.0127 1.0091 0.0133 12.7 12.9 0.0062 23.5
252.00 20.6 1.0090 1.0053 0.0133 9.0 13.9 0.0031 13.8
1441.00 20.2 1.0069 1.0032 0.0134 6.9 14.5 0.0013 8.3
' Fractional Components
Gravel/Sand based on #4
I sand/Fines based on #270
% COBBLES = % GRAVEL = 1.5 (% coarse = $ fine = 1.5)
$ SAND = 31.8 (% coarse = 1.1 $ medium = 2.1 % fine = 28.6)
« % SILT = 56.6 % CLAY = 10.1

Dgs= 0.13 Dgo= 0.04 Dgo= 0.03
D3p0= 0.01 Dis= 0.00 Djp= 0.00
Co= 1.1892 Cy= 20.6597



PERCENT FINER
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 9.5 6.8 11.5 28.4 38.4 54
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO)
19.0 mm. 100.0
12.5 mm. 99.0
e
4.75 mm. . imi
Atterberg Limits
2.00 mm. 83.7 = - =
ot | R o "
<342 M. : Coefficients
0.180 mm. 64.0 e
Dgg= 2.35 Dgo= 0.147 Dsg= 0.0849
0 mm | 482 D3g= 00221 Dys= 0.0066 D70= 0.0041
0.053 mm. 43.8 Cy= 3551 Cc= 0.80
Classification
USCS= AASHTO=
Moisture Content= 45.1%
? (no specification provided)
Sample No.: CRS-99-003 Source of Sample: Date: 11/18/99
Location: Y151-04 Elev./Depth:

DODSON-STILSON, INC.

Client: Trace Analytical Lab
Project: Calumet

Test Methods: ASTM D421, D422, D-2216

Project No: 9921-3212.00

Plate




GRAIN SIZE DISTRIBUTION TEST DATA

Client: Trace Analytical Lab
Project: Calumet

Test Methods:

. Project Number: 9921-3212.00

ASTM D-421,

D-422, D-2216

Sample Data

Source:

Sample No.: CRS-99-003
Elev. or Depth:
Location: Y151-04
Description:

Date: 11/18/99

USCS Classification:

PL:

Sample Length (in./cm.):

LL: PI:
AASHTO Classification:

Testing Remarks: Moisture Content= 45.1%

Mechanical Analysis Data

Initial
Dry sample and tare= 272.61
Tare = 65.82
Dry sample weight = 206.79

Sample split on 2.00 mm mm sieve

. Split sample data:

Sample and tare = 46.41 Tare = .00 Sample weight = 46.41
Sieve tare method
Sieve Weight Sieve Percent
retained tare finer
19.0 mm 0.00 0.00 100.0
12.5 mm 2.13 0.00 99.0
9.5 mm 4.84 0.00 96.6
4,75 mm 12.59 0.00 90.5
' 2.00 mm 14.07 0.00 83.7
0.850 mm 3.86 0.00 76.7
0.425 mm 2.54 0.00 72.2
| 0.180 mm 4.52 0.00 64.0
0.150 mm 1.98 0.00 60.4
0.075 mm 6.81 0.00 48.2
, 0.053 mm 2.39 0.00 43.8

Hydrometer Analysis Data

Separation sieve is #10

Percent -#10 based upon complete
Weight of hydrometer sample:
Calculated biased_weight= 55.45
Automatic temperature correction

Composite correction at 20 deg C =

[
Meniscus correction only=
Specific gravity of solids= 2.7
| Hydrometer type: 151H

sample= 83.7

46.41

-3.7

Effective depth L= 16.294964 - 00,2645 x Rm

DODSON-STILSON,

INC.




! Elapsed Temp, Actual Corrected

~

Rm Eff. Diameter Percent

time, min deg C reading reading depth mm finer
2.00 20.1 1.0164 1.0127 0.0134 16.4 12.0 0.0328 36.3

B 5.00 20.1 1.0140 1.0103 0.0134 14.0 12.6 0.0213 29.5
15.00 20.1 1.011e 1.0079 0.0134 11.6 13.2 0.0126 22.6

30.00 20.2 1.0101 1.0064 0.0134 10.1 13.6 0.0090 18.3

N 60.00 20.5 1.0088 1.0051 0.0134 8.8 14.0 0.0064 14.7
250.00 21.5 1.0062 1.0027 0.0132 6.2 14.7 0.0032 7.7
1440.00 20.0 1.0053 1.0016 0.0134 5.3 14.9 0.0014 4.5

Fractional Components

Gravel/Sand based on #4
; Sand/Fines based on #270
% COBBLES = % GRAVEL = 9.5 (% coarse = % fine = 9.5)
% SAND = 46.7 (% coarse $ medium = 11.5 % fine = 28.4)
, % SILT = 38.4 % CLAY

Dgs= 2.35 Dgpo= 0.15 Dsgp= 0.08
D3p= 0.02 Dis= 0.01 Djp= 0.0
W Cco= 0.7984 Cy= 35.5054
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
BREPLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 2.4 0.6 5.6 27 56.1 7.6
SIEVE | PERCENT | SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO)
12.5 mm. 100.0
9.5 mm. 98.5
hE | o .
. Atterberg Limits
0.850 mm. 93.9 = = =
| N . )
-1 L mm. : Coefficients
O 5ymm. | 82.7 Dgs=0.170  Dgo= 0.0433 Dsg= 0.0269
' ' : Dag= 0.0099 D15= 0.0043 D1o= 0.0028
0.053 mm. 63.7 0
Cy= 15.63 Cc= 0.8l
Classification
UsSCs= AASHTO=
Remarks
Moisture Content= 64.9%
" (no specification provided)
Sample No.: CRS-99-004 Source of Sample: Date: 11/18/99
Location: Y151-07 Elev./Depth:
Client: Trace Analytical Lab
DODSON-STILSON, INC, | Preiect atune
y . Test Methods: ASTM D-421, D422, D-2216
Project No: 9921-3212.00 Plate
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‘ Testing Remarks: Moisture Content=

i

I

GRAIN SIZE DISTRIBUTION TEST DATA

Client: Trace Analytical Lab
Project: Calumet

Test Methods:
Project Number: 9921-3212.00

ASTM D-421,

D-422, D-2216

Sample Data

Source:

Sample No.: CRS-99-004
Elev. or Depth:
Location: Y151-07
Description:

Date: 11/18/99

USCS Classification:

PL:

Sample Length (in./cm.):

LL: PI:
AASHTO Classification:
64.9%

Mechanical Analysis Data

Initial
Dry sample and tare= 230.21
Tare = 58.11
Dry sample weight = 172.10

Sample split on 2.00 mm mm sieve

Split sample data:

Sample and tare = 53.19 Tare = .00 Sample weight = 53.19
Sieve tare method
Sieve Weight Sieve Percent
retained tare finer
12.5 mm 0.00 0.00 100.0
9.5 mm 2.58 0.00 98.5
4.75 mm 1.57 0.00 97.6
2.00 mm 1.07 0.00 97.0
0.850 mm 1.72 0.00 93.9
0.425 mm 1.33 0.00 91.4
0.180 mm 2.98 0.00 86.0
0.150 mm 1.84 0.00 82.7
0.075 mm 7.34 0.00 69.3
0.053 mm 3.05 0.00 63.7

Hydrometer Analysis Data

Separation sieve is #10

¢Percent -#10 based upon complete sample= 97.0
Weight of hydrometer sample: 53.19

i

Calculated biased weight= 54,84
Automatic temperature correction

Composite correction at 20 deg C

Meniscus correction only=
Specific gravity of solids= 2.7
Hydrometer type: 151H

-3.7

Effective depth L= 16.294964 - 0.2645 x Rm



i

Elapsed

time, min
2.
5.
15.
30.
60.

250.

1440

00
00
00
00
00
00

.00

Temp, Actual

21.4
21.4
21.4
21.4
21.5
22.1
22.0

deg C reading

1.0217
1.0186
1.0152
1.0130
1.0108
1.0073
1.0053

Corrected K
reading

1.0182 . 0:10.1.32
1.0151 0.0132
1.0117 0.0132
1.0095 0.0132
1.0073 0.0132
1.0039 0.,0131
1.0019 0.0131

Rm

24
18.
1ot
135,
10

s

8.

WWoooNho

Eff.
depth
10.6
11.4
12.3
12.9
13.4
14.4
14.9

Diameter
mm
0.0304
0.0199
0.0120
0.0086
0.0062
0.0031
0.0013

Percent

finer
52.6
43.6
33.8
27.4
21.1
11.2
5.4

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #270

% COBBLES = % GRAVEL = 2.
% SAND = 33.9 (% coarse = 0.6

% SILT = 56.1 % CLAY = 7.6
Dgs= 0.17 Dgo= 0.04 Dsgp= 0.03
D3p= 0.01 Djs= 0.00 Djp= 0.00
Co= 0.8086 Cy= 15.627

4 (% coarse

$ medium =

5.6

% fine = 2.4)

% fine

27.7)
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 2.0 15.0 70.8 12.2
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO)
12.5 mm. 100.0
9.5 mm. 100.0
i | 10 .
. mim. . imi
0.850 mm. 99.4 PL= At_tfibe Limits Pi=
0.425 mm. 98.0
Ol | s Costicents
0.053 mm. 83.0 D30=0.0068  Dq5= 0.0026 D1g= 0.0016
Cy= 14.93 Ce= 127
Classification
UscCs= AASHTO=
Remarks
Moisture Content= 104.3%
* (no specification provided)
Sample No.: CRS-99-005 Source of Sample: Date: 11/18/99
Location: Y151-03 Elev./Depth:

DODSON-STILSON, INC.

Client: Trace Analytical Lab

Project: Calumet
Test Methods: ASTM D-421, D422, D-2216

Project No: 9921-3212.00 Plate




GRAIN SIZE DISTRIBUTION TEST DATA

Client: Trace Analytical Lab
' Project: Calumet
Test Methods: ASTM D-421, D-422, D-2216
Project Number: 9921-3212.00

Sample Data

Source:

Sample No.: CRS-99-005

Elev. or Depth: Sample Length (in./cm.):
Location: Y151-03

Description:

Date: 11/18/99 PL: LL: PI:
USCS Classification: AASHTO Classification:

' Testing Remarks: Moisture Content= 104.3%

Mechanical Analysis Data

Initial
Dry sample and tare= 56.18
, Tare = 0.00
Dry sample weight = 56.18
Sieve tare method
Sieve Weight Sieve Percent
' retained tare finer
12.5 mm 0.00 0.00 100.0
9.5 mm 0.00 0.00 100.0
* 4,75 mm 0.00 0.00 100.0
2.00 mm 0.00 0.00 100.0
0.850 mm 0.32 0.00 99.4
) 0.425 mm 0.80 0.00 98.0
0.180 mm 1.89 0.00 94.6
0.150 mm 0.51 0.00 93.7
, 0.075 mm 3.13 0.00 88.2
0.053 mm 2.88 0.00 83.0

Hydrometer Analysis Data

Separation sieve is #10

Percent -#10 based upon complete sample= 100.0
i Weight of hydrometer sample: 56.18

Calculated biased weight= 56.18

Automatic temperature correction
j Composite correction at 20 deg C = -3.7

Meniscus correction only=
Specific gravity of solids= 2.7
Hydrometer type: 151H
Effective depth L= 16.294964 - 0.2645 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent

time, min deg C reading reading depth mm finer
2.00 21.4 1.0264 1.0229 0.0132 26.4 9.3 0.0285 64.6
5.00 21.4 1.0231 1.0196 0.0132 23.1 10.2 0.0189 55.3
15.00 21.5 1.0187 1.0152 0.0132 18.7 11.3 0.0115 42.9
30.00 21.5 1.0160 1.0125 0.0132 16.0 12.1 0.0084 35.3



Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer
60.00 21.6 1.0131 1.0096 0.0132 13.1 12.8 0.0061 27.1
250.00 22.1 1.0093 1.0059 0.0131 9.3 13.8 0.0031 16.6
1440.00 22.0 1.0064 1.0030 0.0131 6.4 14.6 0.0013 8.4
Fractional Components
Gravel/Sand based on #4
- Sand/Fines based on #270
% COBBLES = % GRAVEL =
% SAND = 17.0 (% coarse = 0.0 $ medium = 2.0 $ fine = 15.0)
% SILT = 70.8 % CLAY = 12.2
Dgs= 0.06 Dgpo= 0.02 Dgo= 0.02
D3p= 0.01 Dj3s= 0.00 Djp= 0.00
Co= 1.2688 Cy= 14.9324
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 9.8 0.7 14.2 28.1 41.8 5.4
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO}
19.0 mm. 100.0
12.5 mm. 93.2
g .
. Atterberg Limits
2.00 mm. 89.5 = po =
i X . "
. mim. . H
0.180 mm. 638 _ Coefficients _
0.075 mm. 50.7 D3p= 0.0148 D1s= 0.0055 D1p= 0.0036
0.053 mm. 472 Cy= 3338 Ce= 0.51
Classification
USCS= AASHTO=
Remarks
Moisture Content= 62.6%
* (no specification provided)
Sample No.: CRS-99-006 Source of Sample: Date: 11/18/99
Location: YI151-02 Elev./Depth:
Client: Trace Analytical Lab
Project: Calumet
DO DSON'ST"-SONs lNC Test Methods: ASTM D-421, D-422, D-2216
Project No: 9921-3212.00 Plate




GRAIN SIZE DISTRIBUTION TEST DATA

Client: Trace Analytical Lab
Project: Calumet

Test Methods: ASTM D-421, D-422, D-2216
Project Number: 9921-3212.00

Sample Data

Source:

Sample No.: CRS-99-006

Elev. or Depth: Sample Length (in./cm.):
Location: Y151-02

Description:

Date: 11/18/99 PL: LL: PI:
USCS Classification: AASHTO Classification:
Testing Remarks: Moisture Content= 62.6%

Mechanical Analysis Data

Initial
Dry sample and tare= 280.98
Tare 61.12
Dry sample weight 219.86

Sample split on 2.00 mm mm sieve
Split sample data:

Sample and tare = 57.81 Tare = .00 Sample weight = 57.81
Sieve tare method
Sieve Weight Sieve Percent
retained tare finer
19.0 mm 0.00 0.00 100.0
12.5 mm 14.92 0.00 93.2
9.5 mm 4.44 0.00 91.2
4.75 mm 2.19 0.00 90.2
2.00 mm 1.50 0.00 89.5
0.850 mm 6.26 0.00 79.8
0.425 mm 2.91 0.00 75.3
0.180 mm 4,23 0.00 68.8
0.150 mm 2.32 0.00 65.2
0.075 mm 9.32 0.00 50.7
0.053 mm 2.29 0.00 47.2

Hydrometer Analysis Data

Separation sieve is #10
Percent -#10 based upon complete sample= 89,5
Weight of hydrometer sample: 57.81
Calculated biased weight= 64.59
Automatic temperature correction
Composite correction at 20 deg C = -3.7

Meniscus correction only=
Specific gravity of solids= 2.7
Hydrometer type: 151H
Effective depth L= 16.294964 - 0.2645 x Rm



Elapsed
time,

2.

! 5.
18,

30.

i 60.
250.
1440,

Temp, Actual

min

00 21.4
00 21.4
00 21.4
00 21.5
00 21.5
00 22.2
00 20.0

deg C reading

1.0201
1.0176
.0140
.0125
.0104
.0070
.0050

N =

Corrected
reading
.0166
.0141
.0105
.0090
.0069
.0036
.0013

Sl el

OO O0OO0O OO0

.0132
.0132
.0132
.0132
.0132
.0131
.0134

Rm

20.
17.
14.
12.
10.

7.

5.

OO s, O oK

Eff.

depth

11.0
11.6
12.6
13.0
13.5
14.4
15.0

Diameter

mm

0.0310
0.0202
0.0111
0.0087
0.0063
0.0031
0.0014

Percent
finer
40.7
34.6
25.7
22.1
16.9
8.8
3.1

Fractional Components

Gravel/Sand based on #4
' sand/Fines based on #270

% COBBLES
% SAND
i % SILT

Dgs= 1.19
s D30= 0.01

= % GRAVE

43.0 (% coarse = 0

41.8 % CLAY = 5,
Deo= 0.12 Dsgpo=
Dis= 0.01 Dio=

2 Cy= 33.3805

t
il

9.8

(% coarse =

7 % medium = 14.2
4

% fine = 9.8)
% fine

28.1)



PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm /
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 3.4 2.8 7.9 41.5 29.5 14.9
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO)
12.5 mm. 100.0
9.5 mm. 97.9
o .
. Atterbe its
0.850 mm. 89.5 PL= Lf= Lim Pl=
im0
. mm. . -
0.150 mm. 64.9 _ Coefficients -
0.053 mm. 44.4 D30= 0.0074 D15= 0.0020 D1o=
Cu= Cc=
Classification
USCS= AASHTO=
Remarks
Moisture Content=42.5%

* (no specification provided)

Sample No.: CRS-99-007 Source of Sample: Date: 11/18/99
Location: Y151-01 Elev/Depth:

Client: Trace Analytical Lab

DODSON-STILSON, INC. | Pt e o ASTMD421, D422 D216

Project No: 9921-3212.00 Plate




GRAIN SIZE DISTRIBUTION TEST DATA

Client: Trace Analytical Lab
Project: Calumet

Test Methods: ASTM D-421, D-422, D-2216
Project Number: 9921-3212.00

Sample Data

Source:

Sample No.: CRS-99-007

Elev. or Depth: Sample Length (in./cm.):

Location: Y.51-01

Description:

Date: 11/18/99 PL: LL: PI:

i USCS Classification: AASHTO Classification:
Testing Remarks: Moisture Content= 42.5%

Mechanical Analysis Data

Initial
Dry sample and tare= 273.90
Tare = 58.61
Dry sample weight = 215.29

Sample split on 2.00 mm mm sieve
Split sample data:

Sample and tare = 52.92 Tare = .00 Sample weight = 52.92
Sieve tare method
Sieve Weight Sieve Percent
retained tare finer
12.5 mm 0.00 0.00 100.0
9.5 mm 4.43 0.00 97.9
4.75 mm 2.84 0.00 896.6
2.00 mm 6.01 0.00 93.8
0.850 mm 2.44 0.00 89.5
0.425 mm 2.00 0.00 85.9
0.180 mm 7.47 0.00 72.7
0.150 mm 4.39 0.00 64.9
0.075 mm 10.60 0.00 46.1
0.053 mm 0.97 0.00 44 .4

Hydrometer Analysis Data

, Separation sieve is #10
Percent -#10 based upon complete sample= 93.8
Weight of hydrometer sample: 52.92
Calculated biased weight= 56.42
Automatic temperature correction

Composite correction at 20 deg C = -3.7

Meniscus correction only=

Specific gravity of solids= 2.7

Hydrometer type: 151H

| Effective depth L= 16.294964 - 0.2645 x Rm



Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent

time, min deg C reading reading depth mm finer
2.00 21.3 1.0186 1.0150 0.0132 18.6 11.4 0.0315 42 .4
5.00 21.3 1.0178 1.0142 0.0132 17.8 11.6 0.0201 40.1
15.00 21.4 1.0162 1.0127 0.0132 16.2 12.0 0.0118 35.7
| 31.00 21.4 1.0148 1.0113 0.0132 14.8 12.4 0.0083 31.7
60.00 21.5 1.0131 1.0096 0.0132 13.1 12.8 0.0061 27.0
250.00 22.2 1.0101 1.0067 0.0131 10.1 13.6 0.0031 18.8
1440.00 21.9 1.0075 1.0040 0.0131 7.5 14.3 0.0013 11.4
Fractional Components
| Gravel/Sand based on #4
Sand/Fines based on #270
% COBBLES = % GRAVEL = 3.4 (% coarse = % fine = 3.4)
;% SAND = 52.2 (% coarse = 2.8 % medium = 7.9 % fine = 41.5)
% SILT = 29.5 % CLAY = 14.9

(@]

| Dgs= 0.35 Dgo= 0.13 Dgp= 0.10
- D3p= 0.01 Dis= 0.00



. TRACE

2241 Black Creck Road « Muskegon. M1 49444-2673 « Phone 231-773-5998 ¢ Fax 231-773-6537

December 1, 1999

Ms. Patti Novak

Lakeshore Engineering

RE: TRACEID: Y151
8144 Calumet

CROSS REFERENCE TABLE
LAKESHORE ID |TRACE ID
CRS-99-007 Y151-01
CRS-99-006 Y151-02
CRS-99-005 Y151-03
CRS-99-003 Y151-04
CRS-99-001 Y151-05
CRS-99-002 Y151-06
CRS-99-004 Y151-07

1I/}I/ ratories,

In



MU, TRAMCE

2247 Black Creek Road » Muskegon, MI 49444-2673 « Phone 231-773-5998 ¢ Fax 231-773-6537

Ms. Patti Novak Method: SW-846 8082
Lakeshore Engineering Matrix: S
Project: #8144/Calumet DL Multiplier: 1.170
Sample Date: 10/24/99
Trace ID: Y151-01 Sample Received: 10/29/99
Sample ID: CRS-99-007 Extraction Date: 11/01/99
Batch ID: PCB110101S Analysis Date: 11/03/99
% Solids: 71.2 Report Date: 11/29/99
PCBs RESULTS REPORTING LIMITS
Aroclor-1016 U 50 ug/kg
Aroclor-1221 u 50 ug/kg
Aroclor-1232 U 50 ug/kg
Aroclor-1242 U 50 ug/kg
Aroclor-1248 U 50 ug/kg
Aroclor-1254 U 50 ug/kg
Aroclor-1260 u 50 ug/kg
Surrogates RECOVERY CONTROL LIMITS
Decachlorobiphenyl 62 % 28 - 136
Tetrachloro-m-xylene 47 % 36 - 125

TRACE ID Sutfix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference: QC - Additional Quality Control - # - Rerun
Qualifier Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibration D - Quantified from a dilution
X - Quantitied from a previous run S - Quantified from a subsequent run  ° - Resulls do not meet Q2 acceptance critena, see narrative
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Analytical Laboratories, In

2241 Black Creek Road « Muskegon, M -19444-2673 ¢ Phone 231-773-5998 » Fax 231-773-6537

Ms. Patti Novak Method: SW-846 8082
Lakeshore Engineering Matrix: S
Project: #8144/Calumet DL Multiplier: 1.425
Sample Date: 10/24/99
Trace ID: Y151-02 Sample Received: 10/29/99
Sample ID: CRS-99-006 Extraction Date: 11/01/99
Batch ID: PCB110101S Analysis Date: 11/04/99
% Solids: 58.4 Report Date: 11/29/99
PCBs RESULTS REPORTING LIMITS
Aroclor-1016 U 57 ug/kg
Aroclor-1221 U 57 ug/kg
Aroclor-1232 U 57 ug/kg
Aroclor-1242 X 57 ug/kg
Aroclor-1248 U 57 ug/kg
Aroclor-1254 u 57 ug/kg
Aroclor-1260 U 57 ug/kg
Surrogates RECOVERY CONTROL LIMITS
Decachlorobiphenyl 48 % 28 - 136
Tetrachloro-m-xylene 44 % 36 - 125

TRACE ID Suftix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference: QC - Additional Quality Control - # - Rerun
Qualif er Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibration D - Quantified from a dilution
X - Quantitied from a previcus run S - Quantified from a subsequent run  * - Resuits do not meet Q7 acceptance criteria, see narrative
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Analytical Laboratories, Inc.
224 Black Creek Road » Muskegon, M1 49444-2673 ¢ Phere 231-773-5998 ¢ Fax 231-773-6537

Ms. Patti Novak Method: SW-846 8082
Lakeshore Engineering Matrix: S
Project: #8144/Calumet DL Multiplier: 7.125
Sample Date: 10/24/99
Trace ID: Y151-02-2 Sample Received: 10/29/99
Sample ID: CRS-99-006 Extraction Date: 11/01/99
Batch ID: PCB110101S Analysis Date: 11/04/99
% Solids: 58.4 Report Date: 11/29/99
PCBs RESULTS REPORTING LIMITS
Aroclor-1016 X 290 ug/kg
Aroclor-1221 X 290 ugrkg
Aroclor-1232 X 290 ug/kg
Aroclor-1242 1400 290 ug/kg
Aroclor-1248 X 290 ug/kg
Aroclor-1254 X 290 ugrkg
Aroclor-1260 X 290 ug/kg
Surrogates RECOVERY CONTROL LIMITS
Decachlorobipheny! % X 28 - 136
Tetrachloro-m-xylene % X 36 - 125

TRACE 1D Suttix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rerun
Qualtier Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibration D - Quantified from a dilution
X - Quantified from a previous run S - Quantified f-om a subsequent run * - Results do not meet QC acceptance criteria, see narrative
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2241 Black Creck Road » Muskegon, M1 49494-2673 » Phone 23]-773-5998 « Fax 231-773-6537

~ Analytical Laboratories. [n

Ms. Patti Novak Method: SW-846 8082
Lakeshore Engineering Matrix: S
Project: #8144/Calumet DL Muitiplier: 1.570
Sample Date: 10/25/99
Trace ID: Y151-05 Sample Received: 10/29/99
Sample ID: CRS-99-001 Extraction Date: 11/01/99
Batch ID: PCB110101S Analysis Date: 11/04/99
% Solids: 53.0 Report Date: 11/29/99
PCBs RESULTS REPORTING LIMITS
Aroclor-1016 U 63 ug/kg
Aroclor-1221 u 63 ug/kg
Aroclor-1232 U 63 ug/kg
Aroclor-1242 U 63 ug/kg
Aroclor-1248 U 63 ug/kg
Aroclor-1254 U 63 ug/kg
Aroclor-1260 U 63 ug/kg
Surrogates RECOVERY CONTROL LIMITS
Decachlorobipheny! 44 % 28 - 136
Tetrachloro-m-xylene 43 % 36 - 125

ot

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Ouplicate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rerun
Qualifier Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibration D - Quantified from a dilution
- X - Quantitied from a previous run S - Quantified f-om a subsequent run = Results do not meet CC acceptance criteria, see narrative
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2241 Black Creek Road » Muskegon, M1 49444-2673 « Phoac 231-773-5998 » Fax 231-773-6537

Analytical Laboratories, Inc

Ms. Patti Novak Method: SW-846 8082
LLakeshore Engineering Matrix: S
Project: #8144/Calumet DL Multiplier: 1.254
Sample Date: 10/25/99
Trace ID: Y151-04 Sample Received: 10/29/99
Sample ID: CRS-99-003 Extraction Date: 11/01/99
— Batch ID: PCB110101S Analysis Date: 11/03/99
% Solids: 66.3 Report Date: 11/29/99
- PCBs RESULTS REPORTING LIMITS
Aroclor-1016 U 50 ug/kg
- Aroclor-1221 u 50 ug/kg
Aroclor-1232 u 50 ug/kg
Aroclor-1242 110 50 ug/kg
N Aroclor-1248 U 50 ug/kg
Aroclor-1254 U 50 ug/kg
- Aroclor-1260 U 50 ug/kg
Surrogates RECOVERY CONTROL LIMITS
w Decachlorobiphenyl 62 % 28 - 136
Tetrachloro-m-xylene 76 % 36 - 125
-

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Sp ke Duplicate RPD - Relative Percent Ditference QC - Additional Quality Control - # - Rerun
Qualifiar Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibration D - Quantified from a dilution
X - Quantified from a previous run S - Quantified frcm a subsequent run  * - Results do not meet QC acceptance criteria, see narrative
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2241 Black Creek Road © Muskegon. M1 49944-2673 » Phone 231-773-5998 ¢ Fax 231-773-6337

, ;
Analytical Laboratories. Ine

Ms. Patti Novak Method: SW-846 8082
Lakeshore Engineering Matrix: S
Project: #8144/Calumet DL Multiplier: 1.652
Sample Date: 10/25/99
Trace ID: Y151-03 Sample Received: 10/29/99
Sample ID: CRS-99-005 Extraction Date: 11/01/99
Batch ID: PCB110101S Analysis Date: 11/03/99
% Solids: 50.3 Report Date: 11/29/99
PCBs RESULTS REPORTING LIMITS
Aroclor-1016 U 66 ug/kg
Aroclor-1221 u 66 ug/kg
Aroclor-1232 U 66 ug/kg
Aroclor-1242 340 66 ug/kg
Aroclor-1248 U 66 ug/kg
Aroclor-1254 u 66 ug/kg
Aroclor-1260 v 66 ug/kg
Surrogates RECOVERY CONTROL LIMITS
Decachlorobiphenyl 35 % 28 - 136
Tetrachloro-m-xylene 40 % 36 - 125

-y

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Soike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rerun
Qualitier Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibration D - Quantified from a dilution
X Quantified from a previous run S - Quantified from a subsequent run  * - Results do not meet Qi acceptance criteria, see narrative
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2241 Black Creek Road » Muskegon, M1 49444-2673 « Phone 231-773-5998 « Fax 231-773-0537

al Laboratories, Inc

Ms. Patti Novak Method: SW-846 8082
Lakeshore Engineering Matrix: S
Project: #8144/Calumet DL Multiplier: 1.471
Sample Date: 10/25/99
Trace ID: Y151-06 Sample Received: 10/29/99
Sample ID: CRS-99-002 Extraction Date: 11/01/99
Batch ID: PCB110101S Analysis Date: 11/03/99
% Solids: 56.6 Report Date: 11/29/99
PCBs RESULTS REPORTING LIMITS
Aroclor-1016 U 59 ug/kg
Aroclor-1221 U 59 ug/kg
Aroclor-1232 U 59 ug/kg
Aroclor-1242 U 59 ug/kg
Aroclor-1248 v} 59 ug/kg
Aroclor-1254 U 59 ug/kg
Aroclor-1260 99 59 ug/kg
Surrogates RECOVERY CONTROL LIMITS
Decachlorobiphenyl 30 % 28 - 136
Tetrachloro-m-xylene 39 % 36 - 125

TRACE D Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matnix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rerun
Qualifier Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibration D - Quantitied from a dilution
X - Quantified from a previcus run S - Quantified from a subsequent run  * - Resuilts do not meet QC acceptance criteria, see narrative
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Analytical Laboratories, In
2241 Black Creek Road « Muskegon. M1 49444-2673 « Phone 231-773-5998 « Fax 231-773-G537

Ms. Patti Novak Method: SW-846 8082
Lakeshore Engineering Matrix: S
Project. #8144/Calumet DL Multiplier: 1.398
Sample Date: 10/26/99
Trace ID: Y151-07 Sample Received: 10/29/99
Sample ID: CRS-99-004 Extraction Date: 11/01/99
Batch ID: PCB110101S Analysis Date: 11/05/99
% Solids: 59.5 Report Date: 11/29/99
PCBs RESULTS REPORTING LIMITS
Aroclor-1016 u 56 ug/kg
Aroclor-1221 u 56 ug/kg
Aroclor-1232 U 56 ug/kg
Aroclor-1242 280 56 ug/kg
Aroclor-1248 U 56 ug/kg
Aroclor-1254 u 56 ug/kg
Aroclor-1260 U 56 ugrkg
Surrogates RECOVERY CONTROL LIMITS
Decachlorobiphenyl 77 % 28 - 136
Tetrachloro-m-xylene 53 % 36 - 125

TRACE ID Suifix Key: DUP - Duplicate MS - Matnx Spike MSD - Matrix Sgnke Duplicate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rerun
Qualitiar Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the rangs of calibration D - Quantified from a dilution
X - Quantified from a previous run S - Quantitied from a subsequent run

° - Resuits do not meet Qi acceptance critena, see narrative
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== Analytical Laboratories, In
2241 Black Creek Road « Muskegon. M1 49444-2673 « Phone 231-773-5998 ¢ Fax 231-773-6537
Ms. Patti Novak Method: SW-846 7060
Lakeshore Engineering Matrix: S
Project: #8144/Calumet Report Date: 11/30/99
Total Metals Batch ID: MIC110202S
Arsenic Digestion Date: 11/02/99
Analysis Date: 11/19/99
Reporting % Sample Sample DL
Trace ID Sample ID Resuits Limits Solids Date Received Multiplier
Y151-03 CRS-99-005 18 0.79 mg/kg 50.3 10/25/99  10/29/99 15.7
Y151-05 CRS-99-001 21 0.75 mg/kg 53.0 10/25/99  10/29/99 14.9
Y151-06 CRS-99-002 16 0.70 mg/kg 56.6 10/25/99  10/29/99 14.0
Y151 SB110202 Method Blank U 0.10 mg/kg 100 NA NA 1.0
Analysis Date: 11/29/99
Reporting % Sample Sample DL

Trace ID Sample ID Results Limits Solids Date Received Muitiplier
Y151-01 CRS-99-007 11 0.69 mg/kg 71.2 10/24/99  10/29/99 13.8
Y151-02 CRS-99-006 46 0.85 mg/kg 58.4 10/24/99  10/29/99 17.0
Y151-04 CRS-99-003 18 0.74 mg/kg 66.3 10/25/99  10/29/99 14.8
Y151-07 CRS-99-004 22 0.83mg/kg  59.5 10/26/99 10/29/99 16.6

TRACE ID Suffix Key. DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rerun
Qualitier Key U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range ot cal'bration D - Quantitied from a dilution

X - Quantified from a previous run S - Quantified from a subsequent run

* - Results do not meet QC acceptance criteria, see narrative



2241 Black Creek Road + Muskegon, MI 49444-2673 « Phone 231
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= Analytical Laboratories, Inc

Ms. Patti Novak Method: SW-846 6010
Lakeshore Engineering Matrix: S
Project: #8144/Calumet Report Date: 11/30/99
Total Metals Batch ID: MIC110202S
Barium Digestion Date: 11/02/99
Analysis Date: 11/12/99

Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y151 $B110202 Method Blank U 1.0 mg/kg 100 NA NA 1.0
Analysis Date:  11/18/99

Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date Received Multiplier
Y151-01 CRS-99-007 48 1.0 mglkg  71.2  10/24/99 10/29/99 1.38
Y151-02 CRS-99-006 84 1.0 mg/kg  58.4  10/24/99 10/29/99 1.70
Y151-03 CRS-99-005 70 1.0 mgkg 503  10/25/99 10/29/99 1.97
Y151-04 CRS-99-003 79 1.0 mg/kg 66.3  10/25/99 10/29/99 1.48
Y151-05 CRS-99-001 73 1.0 mg/kg  53.0 10/25/99 10/29/99 1.87
Y151-06 CRS-99-002 64 1.0 mg/kg  56.6  10/25/99 10/29/99 1.75
Y151-07 CRS-99-004 80 1.0 mg/kg  59.5 10/26/99 10/29/99 1.66

TRACE 1D Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rerun
Qualifier Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibration D - Quantitied trom a dilution

X - Quantitied from a previous run S - Quantified from a subsequent run

* - Resuits do not meet QC acceptance criteria, see narrative
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2241 Black Creek Road « Muskegon, MI 49444-2673 « Phone 231-773-5998 « Fax 231-773-6537

Ms. Patti Novak
Lakeshore Engineering
Project: #8144/Calumet

Total Metals

Cadmium

Analysis Date: 11/12/99

Batch ID:
Digestion Date:

Method:
Matrix:
Report Date:

Analytical Laboratories, Inc

SW-846 6010
S
11/30/99

MIC110202S
11/02/99

Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y151 SB110202I Method Blank U 0.50 mg/kg 100 NA NA 1.0
Analysis Date: 11/18/99
Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date Received Multiplier
Y151-02 CRS-99-006 3.6 0.85 mg/kg 58.4  10/24/99 10/29/99 1.70
Y151-03 CRS-99-005 2.1 0.98 mg/kg 50.3  10/25/99 10/29/99 1.97
i Y151-04 CRS-99-003 1.9 0.74 mg/kg 66.3  10/25/99 10/29/99 1.48
Y151-05 CRS-99-001 1.6 0.94 mgrkg 53.0 10/25/99 10/29/99 1.87
Y151-06 CRS-99-002 1.4 0.88 mg/kg 56.6  10/25/99 10/29/99 1.75
' Y151-07 CRS-99-004 43 0.83mg/kg 595  10/26/99  10/29/99 1.66

TRACE 1D Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rerun
Qualifier Key: U - Compound not detected J - Estimated value B - Analyt2 present in blank E - Exceeded the range of calibration D - Quantified from a ditution

X - Quantified from a previous run S - Quantified from a subsequent run

* - Results do not meet QC acceptance criteria, see narrative



BELTIDEVITe TR

Analytical Laboratories, Inc.

! Black Creek Road * \’(A{(U? M1 49444-2673  Phone 231-773-5998 ¢ Fax 231-773-6537
H
Ms. Patti Novak Method: SW-846 7131
Lakeshore Engineering Matrix: S
' Project: #8144/Calumet Report Date: 11/30/99
Total Metals Batch ID: MIC110202S
Cadmium Digestion Date: 11/02/99
Analysis Date: 11/22/99
M Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y151-01 CRS-99-007 0.47 0.11mg/kg  71.2  10/24/99 10/29/99 11.0
! Y151 SB110202F Method Blank u 0.050 mg/kg 100 NA NA 1.0

TRACE 1D Sutfix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rerun
Qualifier Kev: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of ca'ibration D - Quantified from a dilution
X - Quantitied from a previous run S - Quantified from a subsequent run  * - Results do not meet QC accentance criteria. see narrative
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2241 Black Creek Road * Muskegon. MI 49444-2673 » Phane 231-773-5998  Fux 231-773-6537

Analytical Laboratories, Inc

Ms. Patti Novak Method: SW-846 6010
Lakeshore Engineering Matrix: S
Project: #8144/Calumet Report Date: 11/30/99
Total Metals Batch ID: MIC110202S
Chromium Digestion Date: 11/02/99
Analysis Date: 11/12/99

Reporting % Sample Sample DL
Trace ID Sample 1D Results Limits Solids Date Received Multiplier
Y151 SB110202 Method Blank u 0.50 mg/kg 100 NA NA 1.0
Analysis Date: 11/18/99

Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date Received Multiplier
Y151-01 CRS-99-007 29 0.50 mglkg 712 10/24/99 10/29/99 1.38
Y151-02 CRS-99-006 96 050 mg/kg  58.4  10/24/99 10/29/99 1.70
Y151-03 CRS-99-005 99 0.50 mg/kg  50.3  10/25/99 10/29/99 1.97
Y151-04 CRS-99-003 49 0.50 mg/kg 663 10/25/99 10/29/99 1.48
Y151-05 CRS-99-001 54 0.50 mg/kg  83.0 10/25/99 10/29/99 1.87
Y151-06 CRS-99-002 a8 * 0.50 mgkg  56.6  10/25/99 10/29/99 1.75
Y151-07 CRS-99-004 72 0.50 mgkg 595  10/26/99  10/29/99 1.66

TRACE ID Sulfix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relauve Percent Ditference QC - Additional Quality Control - # - Rerun
Qualifier Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibration O - Quantified from a dilution

X - Quantified from a previous run S - Quantified from a subsequent run

* - Results do not meet QC acceptance criteria, see narrative
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2241 Bluck Creek Road  Muskegon, M1 49444-2673 * Phone 231-773-5998 ¢ Fax 231-773-6537

Ms. Patti Novak
LLakeshore Engineering
Project: #8144/Calumet

Total Metals

Copper
Analysis Date: 11/12/99

Method:
Matrix:
Report Date:

Batch ID:
Digestion Date:

Analytical Laboratories, Inc

SW-846 6010
S
11/30/99

MIC110202S8
11/02/99

Trace [D Sample ID
Y151 SB110202 Method Blank

Analysis Date: 11/18/99

Sample Sample DL
Date Received Multiplier

NA NA 1.0

Trace ID Sample ID

Y151-01 CRS-99-007
Y151-02 CRS-99-006
Y151-03 CRS-99-005
Y151-04 CRS-99-003
Y151-05 CRS-99-001
Y151-06 CRS-99-002
Y151-07 CRS-99-004

Reporting %
Results Limits Solids
U 1.0 mg/kg 100
Reporting %
Results Limits Solids
30 1.0 mg/kg 712
320 1.0 mg/kg 53.4
140 1.0 mg/kg 50.3
59 1.0 mg/kg 66.3
56 1.0 mg/kg 53.0
62 1.0 mg/kg 56.6
88 1.0 mgrkg 59.5

Sample Sample DL
Date Received Multiplier

10/24/99 10/29/99 1.38
10/24/99  10/29/99 1.70
10/25/99  10/29/99 1.97
10/25/99 10/29/99 1.48
10/25/99  10/29/99 1.87
10/25/99  10/29/99 1.75
10/26/99  10/29/99 1.66

TRACE ID Suffix Key: DUP - Duplicate MS - Matrx Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rerun
Qualifier Key: U - Compound not detected J - Estimated vaiue B - Analyte present in blank E - Exceeded the range of catibration D - Quantified from a dilution

X - Quantitied from a previous run S - Quantified from a subsequent run

“ - Results do not meet QC acceptance criteria, see narrative
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2241 Black Creek Road  Muskegon, M 49444-2673 « Phone 231-773-5998 « Fax 231-773-6537

Analytical Laboratories, In

Ms. Patti Novak Method: SW-846 6010
Lakeshore Engineering Matrix: S
Project: #8144/Calumet Report Date: 11/30/99
Total Metals Batch ID: MIC110202S
Iron Digestion Date: 11/02/99
Analysis Date: 11/22/99

Reporting Yo Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y151-01 CRS-99-007 27000 34 mghkg  71.2  10/24/99 10/29/99 34.4
Y151-02 CRS-99-006 83000 42mg/kg  58.4  10/24/99 10/29/99 42.4
Y151-03 CRS-99-005 67000 49 mgkg 503 10/25/99 10/29/99 49.2
Y151-04 CRS-99-003 60000 37 mgkg 663  10/25/99 10/29/99 37.0
Y151-05 CRS-99-001 110000 47 mg/kg  53.0 10/25/99 10/29/99 46.7
Y151-06 CRS-99-002 59000 44mgkg 56.6 10/25/99 10/29/99 437
Y151-07 CRS-99-004 78000 42mg/kg 595 10/26/99 10/29/99 41.6
Y151 SB110202 Method Blank U 2.0 mg/kg 100 NA NA 1.0

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplcate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rerun
Qualifier Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calbration D - Quantitied from a dilution
X - Quantified trom a previous run S - Quantified from a subsequent run  ~ - Results do not meet QC acceptance criteria, see narrative
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2241 Black Creek Road « Muskegon. M] $9444-2673 « Phone 231-773-5998 « Fax 231-773-6537

— Analytical Laboratories. Inc.

Ms. Patti Novak Method: SW-846 6010
Lakeshore Engineering Matrix: S
Project: #8144/Calumet Report Date: 11/30/99
Total Metals Batch ID: MIC110202S
Lead Digestion Date: 11/02/99
Analysis Date: 11/12/99

Reporting Y% Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y151 $B110202 Method Blank u 5.0 mg/kg 100 NA NA 1.0
Analysis Date: 11/18/99

Reporting Yo Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Muitiplier
Y151-01 CRS-99-007 52 6.9 mg/kg 71.2 10/24/99  10/29/99 1.38
Y151-03 CRS-99-005 220 9.8 mgkg  50.3  10/25/99 10/29/99 1.97
Y151-04 CRS-99-003 170 7.4 mg/kg 66.3 10/25/99  10/29/99 1.48
Y151-05 CRS-99-001 180 9.4 mg/kg 53.0 10/25/99  10/29/99 .87
Y151-06 CRS-98-002 120 8.8 mg/kg 56.6 10/25/99 10/29/99 1.75
Y151-07 CRS-99-004 340 8.3 mg/kg 59.5 10/26/99  10/29/99 1.66
Analysis Date: 11/29/99

Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Muiltiplier
Y151-02 CRS-99-006 550 85 mg/kg 58.4 10/24/99  10/29/99 17.0

TRACE ID Suftix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Ditference QC - Additional Quality Control - # - Rerun
Qualitier Key: U - Compound not detected J - Estirnated value B - Analyte present in biank E - Exceeded the range of calioration D - Quantified from a dilution

X - Quantitied from a previous run S - Quantified from a subsequent run

" - Results do not meet QC acceptance criteria, see narrative
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2241 Black Creek Road « Muskegon, M1 49444-2673 ¢ Phone 231-773-5998  Fax 231-773-6537

Analytical Laboratories, Inc.

Ms. Patti Novak Method: SW-846 6010
Lakeshore Engineering Matrix: S
Project: #8144/Calumet Report Date: 11/30/99
Total Metals Batch ID: MIC110202S
Manganese Digestion Date: 11/02/99
Analysis Date: 11/22/99

Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y151-01 CRS-99-007 530 17 mg/kg 712 10/24/99 10/29/99 34.4
Y151-02 CRS-99-006 1200 21 mgkg 584  10/24/99 10/29/99 42.4
Y151-03 CRS-99-005 2000 25 mg/kg 503  10/25/99 10/29/99 49.2
Y151-04 CRS-99-003 2200 19mgkg 663 10/25/99 10/29/99 37.0
Y151-05 CRS-99-001 2000 23 mgkg 530 10/25/99 10/29/99 46.7
Y151-06 CRS-99-002 1100 22mg/kg  56.6  10/25/99 10/29/99 43.7
Y151-07 CRS-99-004 1800 21 mghkg 595 10/26/99 10/29/99 41.6
Y151 SB110202 Method Blank u 20mgkg 100 NA NA 1.0

TRACE D Sutfix Key: DUP - Duplicate MS - Matrix Spike MSD - Matnx Spike Duplicate RPD - Relative Parcent Ditterence QC - Additional Qualty Control - # - Rerun

Qualifier Key: U - Compound not detected J - Estimated value B - Analyte presentin blank E - Exceeded the range of calibration D - Quantified from a dilution

X - Quantified from a previous run S - Quantified from a subsequent run  * - Results do not meet QC acceptance critena, see narrative
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Analytical Laboratories, Inc

2241 Black Creck Road * .Uu\k(q«m, MI 49444-2673 ¢ Phone 231-773-5998  Fax 231-773-6537

Ms. Patti Novak Method: SW-846 7471
Lakeshore Engineering Matrix: S
Project: #8144/Calumet Report Date: 11/30/99
Total Metals Batch ID: MIC110202S
Mercury Digestion Date: 11/02/99
Analysis Date: 11/02/99

Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y151-01 CRS-99-007 U 0.10 mglkg 712 10/24/99  10/29/99 1.0
Y151-02 CRS-99-006 1.1 0.10 mg/kg  58.4  10/24/99  10/29/99 1.0
Y151-03 CRS-99-005 0.28 0.10mg/kg  50.3  10/25/99 10/29/99 1.0
Y151-04 CRS-99-003 0.20 0.10 mg/kg  66.3  10/25/99  10/29/99 1.0
Y151-05 CRS-99-001 0.22 0.10 mg/kg  53.0  10/25/99 10/29/99 1.0
Y151-06 CRS-99-002 0.23 0.10mgkg  56.6 10/25/99 10/29/99 1.0
Y151-07 CRS-99-004 0.27 0.10mg/kg 595 10/26/99 10/29/99 1.0
Y151 SB110202 Method Blank U 0.10 mg/kg 100 NA NA 1.0

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rerun
Qualifier Key: U - Compound not detected J - Estimated value B - Analyle present in blank E - Exceaded the range of calibration D - Quantitied trom a dilution
X - Quantified from a previous run S - Quantified from a subsequent run ~ - Results do not meet QC acceptance criteria, see narrative
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2241 Black Creek Road « Muskegon, MI 49444-2673 * Phone 231-773-5998 ¢ Fax 231-773-6537

Analytical Laboratories, Ine

Ms. Patti Novak Method: SW-846 6010
Lakeshore Engineering Matrix: S
Project: #8144/Calumet Report Date: 11/30/99
Total Metals Batch ID: MIC110202S
Nickel Digestion Date: 11/02/99
Analysis Date:  11/12/99

Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y151 SB110202 Method Blank U 1.0mg/kg 100 NA NA 1.0
Analysis Date: 11/18/99

Reporting Y% Sample Sample DL
Trace ID Sample ID Results Limits Solids Date Received Multiplier
Y151-01 CRS-99-007 30 1.4mg/kg  71.2  10/24/99 10/29/99 1.38
Y151-02 CRS-99-006 70 1.7 mg/kg  58.4  10/24/99 10/29/99 1.70
Y151-03 CRS-99-005 50 20mgkg 503 10/25/99 10/29/99  1.97
Y151-04 CRS-99-003 29 1.5 mgkg 663 10/25/99 10/29/99  1.48
Y151-05 CRS-99-001 27 1.9mghkg 530 10/25/99 10/29/99 1.87
Y151-06 CRS-99-002 28 1.8mg/kg  56.6  10/25/99  10/29/99 175
Y151-07 CRS-99-004 M 1.7mg/kg 595  10/26/99 10/29/99 1.66

TRACE D Suffix Key: DUP - Dupticate MS - Matrix Spika MSD - Matrix Spike Duplicate RPD - Relative Percent Ditference QC - Additional Quality Control - # - Rerun
Qualifier Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibration D - Quantitied from a dilution
X - Quantified from a previous run S - Quantified lrom a subsequent run  * - Results do not meet QC acceptance criteria, see narrative
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2241 Black Creek Road * Muskegon. M1 49444-2673 « Phone 23/-773-5998 « Fax 231-773-6537

Analytical Laboratories, [n

Ms. Patti Novak Method: SW-846 6010
Lakeshore Engineering Matrix: S
Project: #8144/Calumet Report Date: 11/30/99
Total Metals Batch ID: MIC110202S
Phosphorus Digestion Date: 11/02/99
Analysis Date: 11/12/99

Reporting % Sample Sample DL
Trace 1D Sample ID Results Limits Salids Date  Received Multiplier
Y151 SB110202 Method Blank u 50mgkg 100 NA NA 1.0
Analysis Date: 11/29/99

Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y151-01 CRS-99-007 400 14 mg/kg 742 10/24/99  10/29/99 13.8
Y151-02 CRS-99-006 1100 17 mgkkg  58.4  10/24/99 10/29/99 17.0
Y151-03 CRS-99-005 690 20 mg/kg  50.3  10/25/99  10/29/99 19.7
Y151-04 CRS-99-003 620 15 mg/kg  66.3  10/25/99 10/29/99 14.8
Y151-05 CRS-99-001 630 19 mg/kg 53.0 10/25/99  10/29/99 18.7

! Y151-06 CRS-99-002 600 18 mg/kg 56.6 10/25/99  10/29/99 17.5

Y151-07 CRS-99-004 770 17 mg/kg 59.5 10/26/99  10/29/99 16.6

TRACE 1D Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rarun
Qualifier Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibration D - Quantified from a dilution
X - Quantified from a previous run S - Quantified from a sLbsequent run  * - Results do not meet QC accep’ance criteria, see narralive
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Analytical Laboratories, [nc
224 Black Creek Road s Muskegon, MI 49444-2673 © Phone 231-773-5998 » Fax 231-773-6537

Ms. Patti Novak Method: SW-846 6010
Lakeshore Engineering Matrix: S
Project: #8144/Calumet Report Date: 11/30/99
Total Metals Batch ID: MIC110202S
Zinc Digestion Date: 11/02/99
Analysis Date: 11/12/99

Reporting %o Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y151 SB110202 Method Blank v 1.0 mg/kg 100 NA NA 1.0
Analysis Date: 11/18/99

Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y151-01 CRS-99-007 190 1.4mghkg 712  10/24/99 10/29/99 1.38
Y151-06 CRS-99-002 430 1.8 mg/ka 56.6  10/25/99 10/29/99 1.75
Analysis Date: 11/29/99

Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y151-02 CRS-99-006 1600 17 mg/kg 584  10/24/99 10/29/99  17.0
Y151-03 CRS-99-005 1100 20 mg/kg 503  10/25/99 10/29/99 19.7
Y151-04 CRS-99-003 620 15 mg/kg 663  10/25/99 10/29/99 14.8
Y151-05 CRS-99-001 520 19mgkg  53.0 10/25/99 10/29/99 18.7
Y151-07 CRS-99-004 1500 17 mghkg 595  10/26/99 10/29/99 16.6

TRACE 1D Suffix Kev: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relatve Percent Differance QC - additional Quality Control - # - Rerun
Qualifier Key: U - Compound not detected J - Estmated value B - Analyte present in blank E - Exceeded the range of cavibration D - Quantified from a dilution

X - Quantitied from a previous run S - Quantified from a subsequent run

“ - Results do not meet QC acceptance critena, see narrative
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Analytical Laboratories, In

224! Black Creek Road » Muskegon, M1 49444-2673 » Phone 231-773-5998 « Fax 231-773-6537

Ms. Patti Novak Method: EPA 350.1
Lakeshore Engineering Matrix: S
Project: #8144/Calumet Report Date: 11/29/99
Ammonia

Batch ID: AMM110503S
Preparation Date: 11/05/99
Analysis Date: 11/05/99

Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y¥151-01 CRS-99-007 86 1.0 mg/kg 712 10/24/99 10/29/99 1.0
Y151-02 CRS-99-006 220 1.0 mg/kg 58.4  10/24/99 10/29/99 1.0
Y151-03 CRS-99-005 85 1.0 mg/kg 50.3  10/25/99 10/29/99 1.0
Y151-04 CRS-99-003 120 1.0mg/kg 66.3  10/25/99 10/29/99 1.0
Y151-05 CRS-99-001 240 1.0 mg/kg 53.0 10/25/99 10/29/99 1.0
Y151-06 CRS-99-002 77 1.0 mg/kg 56.6  10/25/99 10/29/99 1.0
Y151-07 CRS-99-004 160 1.0 mgrkg 59.56  10/26/99 10/29/99 1.0
Y151 SB110503 Method Blank 1.2 1.0 mg/kg 100 NA NA 1.0

TRACE ID Suffix Kay: DUP - Duplicate MS - Matnx Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rerun
Qualifier Kay: U - Compound not detected J - Estimated value B - Analyte presentin blank E - Exceeded the range of calibration D - Quantified from a dilution
X - Quantified trom a previous run S - Quantified from a subsequent run  ° - Results do not meet QC acceptance criteria, see narrative
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2241 Black Creek Road = Muskegon, M1 §9444-2673 ¢ Phone 231-773-5998 * Fux 231-773-G537

Analytical Laboratories. nc

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Ouplicate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rerun

Qualifier Key: U - Compound not detected J - Estimated value 8 - Analyte presentin blank E - Exceeded the range of calibration D - Quantified from a dilution
X - Quantified trom a previous run S - Quantitied from a subsequent runi

* - Results do not meet QC accepance criteria, see narrative

\ Ms. Patti Novak Method: Plumb
Lakeshore Engineering Matrix: S
Project: #8144/Calumet Report Date: 11/29/99

}
coD

( Batch ID: COD110801S
Preparation Date:
Analysis Date: 11/03/99

Reporting Yo Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y151-05 CRS-99-001 110000 760 mg/kg 53.0  10/25/99  10/29/99 3.79
Analysis Date: 11/08/99
Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date Received Multiplier
Y151-01 CRS-99-007 63000 1300 mg/kg 712 10/24/99  10/29/99 6.39
Y151-02 CRS-99-006 180000 1700 mg/kg 58.4  10/24/99 10/29/99 8.66
Y151-03 CRS-99-005 310000 2400 mg/kg 50.3  10/25/99 10/29/99 12.1
Y151-04 CRS-99-003 180000 1900 mg/kg 66.3  10/25/99  10/29/99 9.43
- Y151-06 CRS-99-002 120000 850 mgrkg 56.6  10/25/99  10/29/99 4.27

Y151-07 CRS-99-004 210000 2200 mg/kg 59.5  10/26/99  10/29/99 1.1
Y151 SB110801 Method Blank U 200 mg/kg 100 NA NA 1.0
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Analytical Laboratories, Ine

224! Black Creek Road + Muskegon, M| 49444-2673 ¢ Phene 231-773-5998 « Fax 231-773-6537
( Ms. Patti Novak Method: EPA 9071
Lakeshore Engineering Matrix: S
Project: #8144/Calumet Report Date: 11/29/99

Oil & Grease

Batch ID: 0&G110301S
Preparation Date:
Analysis Date: 11/04/99

Reporting % Sample Sample DL
Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y151-01 CRS-99-007 U 350 mg/kg 71.2  10/24/99 10/29/99 1.40
Y151-02 CRS-99-006 2800 430 mg/kg 58.4  10/24/99 10/29/99 1.71
Y151-03 CRS-99-005 U 500 mg/kg 50.3 10/25/99 10/29/99 1.99
- Y151-04 CRS-99-003 810 380 mg/kg 66.3  10/25/99 10/29/99 1.51
Y151-05 CRS-99-001 u 470 mg/kg 53.0 10/25/99 10/29/99 1.88
Y151-06 CRS-99-002 u 440 mg/kg 56.6  10/25/99 10/29/99 1.76
- Y151-07 CRS-99-004 670 420 mg/kg 59.5 10/26/99 10/29/09  1.68
Y151 SB110301 Method Blank U 250 mg/kg 100 NA NA 1.0

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Parcent Difference QC - Additional Quality Control - # - Rerun
¢ Qualitier Key: U - Compound not detected J - Estimated value B - Analyte presentin blank E - Exceeded the range of calibration D - Quantified from a dilution
X - Quantified from a previous run S - Quantified from a subsequent run  * - Results do not meet QC acceptance criteria, see narrative
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2241 Black Creek Road « Muskegon, MI 49444-2673 ¢ Phone 231-773-5998 » Fax 231-773-6537

Analytical Laboratories, In

Ms. Patti Novak Method: EPA 9012
Lakeshore Engineering Matrix: S
Project: #8144/Calumet Report Date: 11/29/99

Total Cyanide

Batch ID: CYD110703S
Preparation Date: 11/07/99
Analysis Date: 11/08/99

Reporting ) Sample Sample DL

Trace ID Sample ID Results Limits Solids Date  Received Multiplier
Y151-01 CRS-99-007 1.1 0.20 mg/kg 71.2 10/24/99 10/29/99 1.0
Y151-02 CRS-99-006 0.34 0.20 mg/kg 58.4 10/24/99  10/29/99 1.0
Y151-03 CRS-99-005 1.7 0.23 mg/kg 50.3 10/25/99  10/29/99 1.91

. Y151-04 CRS-99-003 2.5 0.20 mg/kg 56.3 10/25/99  10/29/99 1.0
Y151-05 CRS-99-001 0.80 0.20 mg/kg 53.0  10/25/99  10/29/99 1.0
Y151-06 CRS-99-002 15 0.20 mg/kg 56.6 10/25/99  10/29/99 1.0
Y151-07 CRS-99-004 5.9 0.20 mg/kg 59.5 10/26/99  10/29/99 1.0
Y151 SB110703 Method Blank U 0.20 mg/kg 100 NA NA 1.0

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difference QC - Additional Quality Control - # - Rerun
Qualifier Key U - Compound not detected J - Estimated value B - Analyte presentin blank E - Exceeded the range of cal bration D - Quantified from a dilution
X - Quantitied trom a previous run S - Quantified from a subsequent run  * - Results do not meet QC accegtance criteria, see narrative
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224! Black Creek Road » Muskegon, M1 49444-2673 » Phone 231-773-5998 ¢ Fax 231-773-6537

Ms. Patti Novak

Analytical Laboratories, Ind

Method: EPA 351.2

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difterence QC - Additional Quality Control - # - Rerun
Qualifier Key: U - Compound not detected J - Estimated value 8 - Analyte present inblank E - Exceeded the range of calibration D - Quantitied from a ditution
X - Quantitied from a previous run S - Quantified from a subsequent run

° - Results do not meet QC acceptance criteria, see narrative

Lakeshore Engineering Matrix: S
Project: #8144/Calumet Report Date: 11/29/99
L
Total Kjeldahl Nitrogen
Batch ID: TKN110901S
‘ Preparation Date: 11/09/99
Analysis Date: 11/11/99
' Reporting % Sample Sample DL
Trace ID Sample ID Resuits Limits Solids Date Received Multiplier
Y151-01 CRS-99-007 900 66 mg/kg 712 10/24/99  10/29/99 3.32
" Y151-02 CRS-99-006 1000 84 mg/kg 58.4  10/24/99 10/29/99 4.21
Y151-03 CRS-99-005 1500 110 mg/kg 50.3  10/25/99  10/29/99 5.26
Y151-04 CRS-99-003 640 49 mg/kg 66.3  10/25/99 10/29/99 2.46
Y151-05 CRS-99-001 980 78 mg/kg 53.0  10/25/99 10/29/99 3.89
Y151-06 CRS-99-002 1000 86 mgrkg 56.6  10/25/99  10/29/99 4.28
- Y151-07 CRS-99-004 1100 73 mg/kg 59.5  10/26/99 10/29/99 3.64
Y151 SB110901 Method Blank U 20 mg/kg 100 NA NA 1.0
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Analytical Laborarories, [nc

2241 Black Creek Road « Muskegon, M1 §9444-2673 « Phone 231-773-5998 ¢ Fax 231-773-6537

Ms. Patti Novak
Lakeshore Engineering
Project: #8144/Calumet

Percent Volatile Residue
BatchID:  PVR110501S
Analysis Date: 11/05/99

Method: Plumb
Matrix: S
Report Date: 11/29/99

Trace ID Sample ID Results
Y151-01 CRS-99-007 2.5%
Y151-02 CRS-99-006 3.1%
Y151-03 CRS-99-005 4.8%
Y151-04 CRS-99-003 3.9%
Y151-05 CRS-99-001 2.3%
Y151-06 CRS-99-002 3.1%
Y151-07 CRS-99-004 4.4%

Reporting % Sample Sample DL
Limits Solids Date Received Multiplier
NA 71.2 10/24/99  10/29/99 1.0
NA 58.4 10/24/99  10/29/99 1.0
NA 50.3  10/25/99 10/29/99 1.0
NA 66.3 10/25/99  10/29/99 1.0
NA 53.0  10/25/99 10/29/99 1.0
NA 56.6  10/25/99 10/29/99 1.0
NA 59.5 10/26/99  10/29/99 1.0

TRACE 1D Suftix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Ditference QC - Additional Quality Control - # - Rerun

Qualifier Key: U - Compound not detected J - Estimated value B - Anaiyte present in blank E - Exceeded the range of cal'bration D - Quantified from a diiution
* - Results do not meet QC acceptance criteria, see narrative

X - Quantified from a previous rur S - Quantified from a subsequent run



Quality Control Results
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Wet Chemistry Quality Control Report §
TKN *
Trace LCS ID: SS/SSD110901 3
QC Batch ID: TKN110901S 2
Analysis Date: 11/11/99 i
MS/MSD ID:  Y151-01 MS/MSD
Method: 351.2 -
Control Limits =
LCS Spk. LCSD Spk. &
Parameter Added Added LCS Result [ LCSD Result| LCS % Rec. [LCSD % Rec. RPD % Rec. RPD <
mg/kg mg/kg mg/kg mg/kg 2
TKN 100 100 83.32 75.56 83 *76 8.8 80-120 20 N
Control Limits 3
MS Spk. MSD Spk. |
Parameter |[Sample Result Added Added MS Result | MSD Result | MS % Rec. |MSD % Rec. RPD % Rec. RPDs
mg/kg mg/kg mg/kg mg/kg mg/kg S
TKN 899.7 3316 325.6 1286 1242 117 105 11 75-125 20
( TKN |*The laboratory control sample duplicate recovery was out of control. Because the laboratory control sample recovery and the RPD 5

between the laboratory control sample and laboratory control sample duplicate were in contro!l, no qualification of data is necessary.
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.
Analytical Laboratories, [n

2241 Black Creek Road » Muskegon. M1 494449-2673 » Phone 231-773-5998 « Fuax 231-773-6537

Ms. Patti Novak Method: SW-846 8082
Lakeshore Engineering Matrix: S
Project: #8144/Calumet DL Multiplier;: 1.0
Sample Date: NA
Trace ID: Y151 SB110101 Sample Received: NA
Sample ID: Method Blank Extraction Date: 11/01/99
Batch ID: PCB110101S Analysis Date: 11/03/99
% Solids: 100 Report Date: 11/29/99
PCBs RESULTS REPORTING LIMITS
Aroclor-1016 U 50 ug/kg
Aroclor-1221 u 50 ug/kg
Aroclor-1232 u 50 ug/kg
Aroclor-1242 u 50 ug/kg
Aroclor-1248 U 50 ug/kg
Aroclor-1254 u 50 ug/kg
Aroclor-1260 u 50 ug/kg
Surrogates RECOVERY CONTROL LIMITS
Decachiorobiphenyl 101 % 28 - 136
Tetrachloro-m-xylene 71 % 36 - 125

TRACE ID Sutix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Duplicate RPD - Relative Percent Difterence QC - Additional Quality Control - # - Rerun
Qualifier Key: U - Compound not detected J - Estimated value B - Analyte present in blank E - Exceeded the range of calibration D - Quantified from a dilution
X - Quantified from a previous run S - Quantified from a subsequent run * - Results do not meet QC acceptance criteria, see narrative
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2241 Black Creek Road » Muskegon, M 49444-2673 ¢ Phone 231-773-5998 « Fax 231-773-6537

Laboratory Control Spike Recovery and RPD Summary Report

Analytical Laboratories, In

taceID: $S,$SD 110101 Analyst Initials: ™ML
QC Batch ID: PCB1101C1S Matrix: SOIL
.nalytical Batch: Method Number: 8082
" ktraction Date: 11-1-99 Client: Lakeshore Engineering Y151
Analysis Date: 11-3-99 Muttiplier; 0.0333
QC Limits
4 Blank | LCS Spk|LCSD Spk LCSD LCS LCSD
|Compound Name Conc. | Added| Added |LCSFinal Final %Rec %Rec RPD RPD | %Rec
mg/kg | mg/kg | mg/kg | mg/kg mg/kg
foclor 1016 0 0.67 0.67 0.55 0.53 83 80 4.4 37 41-131
IArocIor 1260 0 0.67 0.67 0.55 0.55 82 83 0.3 37 51-143
B QC Umits
ls'urrogcfes Amount| LCS LCSD LCS LCSD
Added | Conc | Conc %Rec %Rec % Rec
ecachlorobiphenyl 0.50 0.49 0.48 97 95 28-136
L18trachloro-m-xylene 0.50 0.36 0.35 72 70 36-125

= see narrative below




2241 Black Creek Road « Muskegon, M1 49444-2673 » Phone 231-773-5998 * Fax 231-773-6537

Matrix Spike Recovery and RPD Summary Report

Analytical Laboratories, Inc

face ID: MS. MSD Y151-06 Analyst Initials: T™ML
QC Batch ID: PCB110101S Matrix: SOIL
Analytical Batch: Method Number: 8082
Yxraction Date: 11-1-99 Client: Lakeshore Engineering Y151
Analysis Date: 11-3-99 MS Multiplier: 0.0588
MSD Multiplier: 0.0587
QC Limits
T Sample | MS Spk | MSD Spk MSD MS MSD
Compound Name Conc. | Added| Added | MS Final Final %Rec %Rec RPD RPD %Rec
mg/kg | mg/kg | rng/kg | mg/kg mg/kg
roclor 1016 0 1.18 117 0.65 0.71 55 60 8.6 37 25-126
T:Toclor 1260 0 1.18 1.17 0.52 0.50 40 38 5l 34 30-145
\ QC Limits
Surrogates Amount| MS MSD MSD
Added | Conc | Conc |MS %Rec %Rec % Rec
Yecachlorobipheny! 0.50 0.20 0.15 41 30 28-136
ﬁetrachloro-m-xylene | 0.50 0.37 | 0.25 | 74 I 51 I 36-126

* = see narrative below
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Laboratory Control Spike Recovery and RPD Summary Report
Trace LCSID: SS/SSD110202
QC Batch ID: MIC110202S
Digestion Date:  11/02/99
QC Limits

Method

Blank Spk. LCSD
Analyte Result Added |LCS Results| Results LCS %Rec |[LCSD %Rec| RPD RPD %Rec Method

mg/kg mg/kg mg/kg mg/kg
Arsenic U 1.00 1.003 1.017 100 102 2.0 17 | 76 - 123 | 7060
Barium u 40.0 39.0 37.2 98 93 5.2 20| 80 - 120 6010
Cadmium 9] 40.0 41.6 40.1 104 100 3.9 20 80 - 120 6010
Cadmium U 0.100 0.1117 0.1046 112 105 6.5 16 75 - 131 7131
Chromium U 40.0 40.3 38.4 101 96 5.1 20 | 80 - 120 6010
Copper u 40.0 37:3 36.8 93 92 1.1 20 | 80 - 120 6010
Iron 9] 400 418 402 105 101 3.9 20 | 80 - 120 6010
Lead U 40.0 41.0 38.2 103 96 7.0 20 | 80 - 120 6010
Manganese U 40.0 40.7 40.0 102 100 2.0 20 | 80 - 120 6010
Mercury U 0.1068 0.1103 0.1145 103 107 3.8 20 80 - 120 7471
Nickel U 40.0 39.3 36.5 98 9 7.4 20 | R0 - 1201 6010
Phosphorus U 400 404 399 101 100 1.0 20 | 80 - 120 6010
Zinc U 40.0 42.5 41.3 106 103 2.9 20 | 80 - 120 6010

VAL

Jvonidjru
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Matrix Spike Recovery and RPD Summary Report

c

U

Trace 1D : Y151-06 MS/MSD
QC Batch ID: MIC110202S
Digestion Date:  11/02/99

",,?m’/,\' o PPOY §22.07) yov)g 1k

Matrix: Soil
QC Limits ?
Sample | MS Spk |MSD Spk MSD E C_
Analyte Conc. Added Added | MS Results| Results MS %Rec | MSD %Rec RPD RPD %Rec Method X =_
mg/kg mg/kg mg/kg mg/kg mg/kg 2 ;
Arsenic 16.22 1.77 1477 19.1 18.7 165 *| 138 #| 18 31 | 50 - 138 7060 = ;
Barium 64.0 70.7 70.7 119 130 78 93 18 20 75 - 125 6010 2 >
Cadmium 1.39 70.671 70.671 62.7 64.1 87 89 2.3 20 75 - 125 6010 *J [
Chromium 47.9 70.7 70:7 98.8 111 72 ) 90 22 "1 20 75 +-125 6010 =~ F
Copper 62.4 70.7 70.7 124 139 87 109 2 *| 20 75 - 125 6010 5
Iron 58746 707 707 49470 54770 0 - 0 - 0 20. .| 75 - 125 6010 <
Lead 125 70.67 70.67 189.00 194.00 91 98 7.4 20 | 75 - 125 6010 N
Manganese 1135 70.7 70.7 1193 1219 82 119 37 | 20 | 75 - 125 6010 :
Mercury 0.2286 0.1887 | 0.1887 0.4516 0.4398 118 112 5.2 23 65 - 131 7471 ?:3
Nickel 2728 70.7 70.7 89.2 91.9 87 91 4.5 20 75. 125 6010 :
Phosphorus 600 707 707 1210 1237 86 90 4.5 20 75 - 125 6010 ‘.:
Zinc 426 71 71 537 516 157 : 127 20 020 75,4 125 6010 1‘

¢

[Arsenic  ]*The matrix spike recovery was out of control. Because the matrix spike duplicate recovery and the RPD between the matrix spike and
matrix spike duplicate were in control, no qualification of data is necessary.

€69

[Chromium  ]*The matrix spike recovery was out of control low, resulting in an out of control RPD between the matrix spike and matrix spike duplicate
The result for this analyte in the non-spiked version of the sample must be considered estimated.

Jpondruy

CoEEer |'The relative percent difference between the matrix spike and matrix spike duplicate was out of control. Because both spike recoveries
were in control, no qualification of data is necessary.

ron  ]"The matrix spike and matrix spike duplicate recoveries were out of control low. Because the sample background concentration is greater
than four times the spiked concentration, no qualification of data is necessary.

The relative percent difference between the matrix spike and matrix spike duplicate was out of control. Because both spike recoveries
were in control, no qualification of data is necessary.

*The matrix spike and matrix spike duplicate recoveries were out of control high. The RPD between the matrix spike and matrix spike
duplicate was also out of control. Because the sample background concentration is greater than four times the spiked concentration,

no qualification of data is necessary.



Wet Chemistry Quality Control Report

&

AR,

Ammonia COD ;;
Trace LCS ID: SS/SSD110503 Trace LCS ID: SS/SSD110801 *
QC Batch ID:  AMM110503S QC Batch ID: COD110801S )
Analysis Date: 11/05/99 Analysis Date: 11/08/99 y
MS/MSD ID: Y151-01 MS/MSD MS/MSD ID:  Y151-01 MS/MSD 2
Method: 350.1 Method: Plumb =
5 =
CYANIDE Qil & Grease s =
Trace LCS ID:  SS/SSD110703 Trace LCS ID:  SS/SSD110301 s O
QC Batch ID:  CYD110703S QC Batch ID:  0&G110301S T o=
Analysis Date: 11/08/99 Analysis Date: 11/04/99 o L
MS/MSD ID:  Y151-01 MS/MSD MS/MSD ID:  Y151-01 MS/MSD - Lg
Method: 9012 Method: 9071 2
Control Limits =
LCS Spk. LCSD Spk. 3
Parameter Added Added LCS Result | LCSD Result| LCS % Rec. | LCSD % Rec. RPD % Rec. RPD M
mg/kg mg/kg mg/kg mg/kg =
Ammonia 24.0 24.0 24.47 24.48 102 102 0 80-120 20 e
COoD 12500 12500 12126 12032 97 96 1.0 80-120 20 .
Cyanide 4.80 ~ 4.80 4.853 4.829 101 101 0 90-110 20 ~
Oil & Grease 2995 3145 2725 2525 A 80 13 80-120 20 :‘

Control Limits

X

MS Spk. MSD Spk. s

Parameter [Sample Result Added Added MS Result MSD Result [ MS % Rec. |MSD % Rec. RPD % Rec. RPD iy
mg/kg mg/kg mg/kg mg/kg mag/kg =

Ammonia 86.27 54.02 52.02 143.0 134.8 105 93 12 75-125 20 g
COD 63039 59162 66375 116784 123537 91 g1 0 75 - 125 20 3
Cyanide 1.114 5.618 5.618 6.436 6.306 95 92 3.2 75 - 125 20 ;
Oil & Grease U 4759 4637 4640 4721 97 102 5.0 75-125 20 b
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Wet Chemistry Quality Control Report

TKN

o PrOY §221D) YOV 15TT

Trace LCS ID: SS/SSD110901
QC Batch ID: TKN110901S
Analysis Date: 11/11/99
MS/MSD ID:  Y151-01 MS/MSD
Method: 351.2

uoBIyny

PERGE 1Y

Control Limits

LCS Spk. LCSD Spk. S

Parameter Added Added LCS Result | LCSD Result| LCS % Rec. |LCSD % Rec. RPD % Rec. RPD S
mg/kg mg’/kg mg/kg mg/kg 3

TKN 100 100 3.32 75.56 83 *76 8.8 80-120 20

YU SH6S L6

Control Limits
MS Spk. MSD Spk.
Parameter |Sample Resultl Added Added MS Result | MSD Result | MS % Rec. MSD % Rec. RPD % Rec. | RPD:z
ma/kg mg/kg mg/kg mg/kg ma/kg &
TKN 899.7 331.6 325.6 1286 1242 117 105 11 75-125 20
TKN ]"The laboratory control sample duplicate recovery was out of control. Because the laboratory control sample recovery and the RPD =

between the laboratory control sample and laboratory control sample duplicate were in control, no qualification of data is necessary.
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Chain of Custody Form(s)
Sample Log-in Checklist(s)



- oam . 4
Analyvtical Laboratories, fne

2241 Black Creek Road » Muskegon, Ml 49444-2673
Phone 616-773-5998 « Fur 6/6-773-6537

ANALYTICAL SERVICES AUTHORIZATION

CHAIN-OF-CUSTODY RECORD

A=

TRACE ID NO.

Vis|

1t

Iof

/

PLEASE COMPLETE STEPS 1 THRU 3. TRACE PERSONNEL WILL COMPLETE SECTIONS SHADED BLUE. Page

" Client Name: LA K. gSH—DIQE E [\) GEINEE IQ AT O w Logged By?.—r Checked By: m
: Contact Person: ‘pATQ ICIA NO \/}4l< 2 E Sample Condition Upon Reteipt: Acceptable Other (Specify below)
F‘_; Maiing Address: | G IS \W). EI6HT MIcE RN, ES O‘\“(E—
a g City, State, Zip Code: NE’TRO / T‘l M / h =N | K e s
w < 1 ; <
— & [ Phone: ST . S Fax: -8 38385-78 78 » © - 2
2 : 3|3 QBS 7 8 8 3 ,3 6 3 g e Cooler Temp. ("C): 6 : Z pH Checked: Yes No
o | Client Job Name/No.: 8 [ Y - Qa ( e Q_‘{—' ;:
g Trace Quote No.: qul/ Purchase Order No - L Volatiles Preserved: Yes No Metals FF: Yes  No Pres: Yes  No
m /] 7, — 5
sampedBy:  frtaccd e AP P e ANALYSIS BEQUESTED N
Regulatory Requirements B Turnaround Requirements Mjm,ﬁe_y_ 4 7 0\" :
” MERA TMDLs 0 Standard @V < ., g
@ RCRA m] * 5 Day (RUSH) C S = Soil SL = Sludge « Q} B
© NPDES o g :3-‘4 D”a.y (lR'UIEHz H W = Water A = Air \/ Ly 2
Z omer R COE" - Reauires prior approva 0=0il  X=Other Y. Wasy /S $
) —= = W @
Sl1gg| 5Y | £2 (Edb| =5 CLIENT SAMPLE ID £ |82 : : S
5 BE| &% | FE LT 38 ® |38 - REMARKS | *
c L 99 -00 - \ ;
N (RIS A CRS-A 7 Tl A S d
-~ b G -~ d
~ % WZI0MAY 7.0 (RS-959 - 0% 5| 2| K ¥
o _, C -
sl ug | |CRS-99- 005 | 3 X X
2|0t 2599 K520 CRs- 99 - 003 Sd X X
c ! - g :
2 |05105% ls:qq CRS -97- 001 Y X X
£ 0o 1025% 1.0 0 pS- 55 003 2| | X XXX
: P, -~ igd }
8|00 - | CRS-95-00Y Sed 2 X XXX
o | DA 100
= R
@
[4p] _— o
D_C
o g | ftem RELEASED BY RECEIVED BY DATE TIME e RELEASED BY RECEIVED BY DATE TIME
o g i ) P “#TZZ/L ‘
w$ | 0L 07|y fortaeia Mot Qiloone | 10655 S o\ " b M;Mm bjzg(¢4 | 2P
ne
5 3) 4)

N ovoriitinAa thic anraamant tha Cliant anrbmAaialad~Aan mcmmmbaman AL dlia bavina A0 Hlin Ava A~ b~

¥ i W
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! Date: math /Qﬂ

Client Name: mm E\LE;]‘U\LER[MQ# of Coolers:
Project Name: gl%‘{ CN.L{ME(_

Cooler #s:

NGl

Project #: Logged in by:

I\ =

Cooler #s:

1 Cooler Receipt

J Trace courier [:]

Cooler/samples delivered by: Hand delivered %

Commercial courier

Name of courier service:

Name of delivery person:

AR AR NE

wi]

Did cooler come with a bill of lading?

I Yes m Way Bill or Tracking #

No[:]

!(ZOC Seals present and intact on cocler?

Yes [g] Custody seals signed by:

SEE BN

Client COC number:

' Type of packing in cooler:

Coolant and Temperature

- Type of Coolant Used Temperature (as taken in Cooler)
‘ Ye, No Time: 2:5O
Slurry w/ crushed, cubed, or chip ice? ﬁ [:l °C
! Multiple bags of ice around samples? E] E] Range of 3 samples: 5 2 °C
! lce Packs/ Blue Ice: D D Meit Water: °C
+ No Coolant Present: D Ice still present upon receipt: [\_/1 Yes ’_-I No
| General '

COC taped to inside of cocler lid?
All bottles arrived unbroken with labels in good conditicn?

Each sample is in a sealed plastic tag?

——

Labels filled out completely?
All bottle labeis a2gree with Chain of Custody (CCC)?

Suffictent sample 1o run tests recuesied?

pH checked and samples at correct pH?

Correct preservative added to samoles?

DRC/GRO samples received and aopropriate check in form completea?
Air bubbles absent from VOAs?

C >C fillea out properly and signed by ciient?

COC signed in by TRACZ sample custocian?

Was project manager called and sampies discussed?

Contact:

BisleS

il

[Wjala
IO000RO0

L

LI

JRRO0

1 o

LI ISP

Date:

{' Nctes:

Login2

TRACE Analytical Laboratgries, inc,

Rev.6 7/21/98
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CUSTODY SEAL
Date /D'ag 56

[ Z

Signature

CUSTODY SEAL
Date JDJA%QQ

WL g \

s Brand Producss

Signature

Fetlio ~ S r2 et

o I-CHEM"

e

1
| I-CHEM
e "l/c','f Braﬂd PrOd“m

FROM

¥ - -
Preprint Format No, Origin, Airbill Number .~

Assumed Sender unless

Method of Payment Otherwise noted

Bill

- .4 - &980&550
EXP

(Letter - 150 Ibs)

NAS

13 T/

F LN

Sender
= feceve:  /IIRBORNE
iy EXPRESS.
; = grlg Party
T0O
- Paid in
Advance
Billing Reference wi apoear on invvprce s
i’ | v w i ME
NO. of Pkgs Weight (LBS) OL'!\:CIDOK rg\usésbechkedf
( .;\'\ i } l €ss '%-ﬂ Fi_—‘
- Speclalnstructions L e _
THYSAT <HAA
<
X L980&855011 * DLABD o :
o AUIHIRANME Lo z5 sp

|-b98 Das st

e
NN

~

\\
N

N
SN

N

PNGNEN





