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1.0 INTRODUCTION 

AScI 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 
supplerr~ented 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 
Kapadis.. 

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 survrey 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 
Date, time and recorder's name 
Weather notes 
Station water depth and NOAA reference water level 
Station and reference coordinates (by DGPS) 
Sample type and method of collection 
Sediment sample description 
Sample and site photograph numbers and descriptions 
Sampling gear used 
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 (#9087044 1, V 1-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 

Samplilig 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 latitudellongitude (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 AScI 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 F'ein vibrating saw. Clean stainless steel blades (12 in. long) are used to split the core 
longituclinally. Undisturbed core strata can be observed, measured, photographed, and sub- 
samplecl 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 Ibs. with an 8 1 square-inch aperture. The sampler may be deployed by hand from 
the ponr:oon 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 carefilly 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 
thorougllly 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 rnore 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. 
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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 -1 5-20 mph 

Date: Clctober 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): 577.3 5 @ 1600 

Coordinates- Differential GPS: Lat. 41" 43' 55.85"N Long. 87" 3 1 ' 38.63" W 

GPS Reference: 

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

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

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

Other: 
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3.0 Logbook Summary 

Project k e a :  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 I 

Weather: Partly cloudy, wind S W - 1 5-20 mph 

Date: October 25, 1999 Time: 1700 

Crew: 1;. 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' 27.1 1"N Long. 87" 32' 27.77" W 

GPS Reference: 

Collection Gear- Sediments: Ponar, standard (8 1 sq. in.) 

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

Photo Ill 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: SoR 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 wloil specks 

Photo II) 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 Ilescription: -30 feet from sheet pile wall, E side of river @ S end of barges 

Weather.: Clear, wind SW -1 0-1 5 mph 

Date: October 26. 1999 Time: 1200 

Crew: 1:. 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. 

0-48 in. - brownish-gray silt 
48-60 in. - brown silt 
00-68 in. - firmer gray silt (2 clay blobs at 62 in.) 

Photo 11) Numbers: 0 105-0107; 0097 (View E to station near end of barge) 

Other: 13ottom closer to wall was hard (@ 18 fi. depth); only slag collected in Ponar test sample. 
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3.0 Logbook Summary 

Project .Area: Calumet River, Illinois 

Samp1in.g Station Number: CRS-99-005 

Station Description: -35 feet off W bank; -500 feet S of conveyer bridgelpipeline 

Weather: Clear, wind S -10-15 mph 

Date: October 25, 1999 Time: 1200 

Crew: 1:. Smith, P. Novak USACE Rep: A. Vaidya 

Station Depth (feet): 26.0 (5 5 1.29, IGLD 1 985) 

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 (8 1 sq. in.) 

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

Photo Ll> Numbers: 0083, 0084 (View E to coal loading dock) 

Other: 
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3.0 Logbook Summary 

Project .4rea: 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: 13. Smith, P. Novak USACE Rep: D. Kapadia 

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

NOAA Ref. Level (feet): 577.6 1 @ 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 II) Numbers: 0077, 0078; 0080 (View of site) 

Other: '9hallowest 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: I:. 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' 03.9!YCN Long. 87" 33' 44.48" W 

GPS Reference: 

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 
11- 18 in. - sandy silt 
i.8-22 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 
47-5 1 in. - firm gray clay 

Photo 11) Numbers: 0075, 0076; 0079 (View of site) 

Other: 
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APPENDIX A-1 - Summary of Sampling Plan 

COE - Calumet River, IL Survey (October 1999) 
DACW35-98-D-0008; D.O. 9 
Lakeshore Engineering ServicesIAScI Corporation 

Page 1 of 1 

Containers & Parameters 
4 L P 

I Sediments--> <--Water 
1 LCG l LCG 1 L P  4 oz CG 1 L P  500 mL P 500 mLP 1 L P 1 gal 

jar jar jar jar tub bottle bottle bottle bottle Cubit. 
I Station 1 ice pres. I ice pres. I ice pres. I ice pres. I ice pres. I HNO3 I NaOH ( H2S04 I ice pres. I ice pres. .. I 

Param. 

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

To lab: I Trace 1 Trace 1 DSI 

COD, CN, 
O&G, -rvs 

1 

TKN, PCB 

- 

GRAIN 
SIZE 

VOLATILES ELUTRIATE 
SEDIMENT* 

METALS, 
HARDNESS 

CYANIDE NH3, TKN pH, TDS, 
TSS 

ELUTRIATE 
WATER* 
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APPENDIX B-1 - Original Field Logbook Forms 

SAMPLE ~ 0 . c  
AScI  Corporation - Environmental Survey Division 

Project Area: &?&--& A+ I 3 2  

Sampling Site ID: my??--) 
"50 ' 

Site Description: H* 

Weather: 
f 

Date: /O/54 Time: /6- Samplers' [nit.: FA/ L6s 

Site Water Depth Z2-* Feet NOAA Ref. Level 5-77'.. 75c0/600 

Site Coordinates: 1 

u / C ' 
Latitude ) 53y 9f Longitude 87 3 /  38-6y4 

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. 

/(I) Core Length In. Core Diarn. V In. Sediment Core - 

Sediment Sample Description: 

Color * e e i S i b l e  oil or sheen? 
7 

~ n c l u s i o n s h  4 GSlanpuIarity 5 % t % h 9 ~ ~ f ~ C c C P -  9 
Sample photo ID #(s): , -V /mF5 /  
g 

9 
L 

\ 
Sampling Gear: 
Water 

Sediment u- 
Other: 
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A P P E N D I X  B-2 - Original Field Logbook Forms 

SAMPLE LO'G 
AScI Corpora t ion  - Environmenta l  Survey  Division 

Projec t  Area: & d & + f ~ / ~  
Sampl ing  Site ID: 

Site  Description: 
I V 

Weather: , d 5d - / 5 - - ~  'v4 
J 

Date: /DM/% Time: 700 Sample r s '  [nit.: I?&, L%s 
Site W a t e r  Depth 250 Feet NOAA Ref. Level 57z 37 lTaO 

Site  Coordinates: ,, - 
D / 

'/ 

Latitude q3 ,&7/ I /  Longitude 

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

Collected: 
Water - Depth Sampled Ft. Sampler Type 

Benthos - Number of Grabs Grab Area Sq. In. 

Number of Grabs Sediment Grab 1 Crab Area $1 Sq. lo. 

Sediment Core - Core Length In. Core Diam. In. 

Sediment  Sample Description: 
- 

W q r  *-&+ible oil or sheen? 
y 

Color 

/ 
Inclusions GSlangularity &.&A$* 44%- 

1 

S a m p l e  Photo ID #(s): Do37 
[ a o d f f - b - ~  E ,  h f = ~ - ( - w y  13- 3 
- 

Sampl ing  Gear: 
Water 

Sediment 

Other :  
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APPENDIX B-3 - Original Field Logbook Forms 

SAMPLE LOG 
AScI Corporation - Environmental Survey Division 

Project Area: pJ,pkd /2.,Zc 

Sampling Site ID: 

Site Description: v I 

Weather: 5w ZD-ZS-+L 
/ 

/ 

Date: k / Z @ g ~ i m e :  /5~0 Samplers' Init.: ,PA,, 
Site Water Depth zzOL) Feet NOAA Ref. Level 5770 3 3 ~ / 5 ~ ~  

Site Coordinates: 
r / f/ / 

Latitude Yt 3q' Lg Longitude 
$;72 35k.- 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. 

89 rn. c o r e  Diam. 4 m. J \ Core Length Sediment Core - 
Sediment Sample Description: 

Color ' w a d o r  04 Visible oil or sheen? Y a  - 

Inclusions GSlangularity '0-6 -4' 
ic, -JvJ 

Sample Photo ID #(s): ,- c S o ~ i o - ~ &  / x 

(~76&j-- v u  P+Z .w 4 1  
\ 

Sampling Gear: 
Water 

Sediment " 

Other: 
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APPENDIX B-4 - Original Field Logbook Forms 

SAMPLE LOG 
AScI Corporation - Euvironrncntal S u r v c y  Division 

Project Area: &U E 
Sampling Site ID: 

Site Description: 

Weather: 4"- -/o -6?z&& 

Date: &a e ~ ~ i r n e :  Samplers* Init.: FN, 

Site Water Depth a-D Feet NOAA Ref. Lcvel 57z 68 & 

Site Coordinates: 
'9 4' 

Latitude q/ 41 5-7, z3 Longitude 

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

Collected: 
Water - Depth Sampled Ft. Sampler Type 

Benthos - Number of Crabs Crab Area Sq. In. 

Sediment Grab Number of Grabs Grab Area Sq. In. 

c o r e  ~ e n g t h  d8 In. Core Diam. 9 10. Sediment Core - 

Sediment Sample Description: 

- 
Color Visible oil or sheen? 

Inclusions ZW- GStanguIarity 

Sample Photo ID #(s): Q D ~ ~ ( c ~ &  E. 743 

D I O S - ~ I  07 
Sampling Gear: . - 

Water 

LA---; Sediment 
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APPENDIX B-5 - Original Field Logbook Forms 

SAMPLE LOG 
AScI Corporation - Environmental Survey Division 

Project Area: , , zL-- 

Sampling Site [D: 

Site Description: 
IL 

1 
Weather: , I S A /D/s+ 

Date: /<h~ Time: / Samplers1 Init.: P/V/ 
Site Water Depth aD Feet NOAA Ref. Level 5-77' 24 @-. eo 

Site Coordinates: / /  
d / tj 

Latitude 41 f / r  Y8~ongi tudc  g7 %/&8.5r4 
GPS Ref. Site Ref. Lat. Ref. Long. 

Collected: 
Water - Depth S a m p l e d F t .  Sampler Type 

Benthos - Number of Grabs Grab Area Sq. In. 

Sediment Grab i/ Number of Gnbs  I Grab Area 81 Sq. In. 

Sediment Core - Core Length In. Core Diam. In. 

Sediment Sample Description: 

C - 
Color Visible oil or sheen? - 
Inclusions 

Sample Photo ID #(s): 

Sampling Gear: 
Water 

Sediment Lw, ~~ 
Other: 
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APPENDIX B-6 - Original  Field Logbook Forms  

SAMPLE LOG 
AScI Corporation - Environmental Survey Division 

Project Area: &2Jz-L+p. 
Sampling Site ID: CLS - $9 -0-06 

Site Descriptio 

Weather:  &, W--&'w - & y y k  

Date: lo/~/'?@ime: /?DO Samplers7 Init.:  U F S  
?e 

Site Wate r  Depth zzO Feet NOAA Ref. Level 5-77. 6 1 &?- / 7- 

Site Coordinates: 
/' // /' / 0 

Latitude 1 f l ~ ~ 0  - s / L o n g i t u d e  -3 02?~%.5 
GPS Ref. Site Ref. Lat. Ref. Long. 

Collected: 
Water - Depth Sampled Ft. Sampler Type 

Benthos - N~~mber  of Grabs Grab Area Sq. In. 

Sediment Grab Number of Grabs Grab Area Sq. In. 

Sediment Core J@ Corekngth yo lo. Core Diam. Y In. 

Sediment Sample  Description: ir9- 
Y F a  Visible oil or sheen? iJeb Color 6 Odor 

Inclusions GSIangularity 

Sample  Photo ID #(s): fsS+Z-% A DO 
/&@'o-ilw q A /  

Sampling Gear: k u 

Water 

Sediment 



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 
AScI Corporation - Er~vironrner~tal Survey Divisiori 

Project Area: f / ?  /z. , In- 

Sampling Site ID: LizS-$C.-007 / .  n 

' 5 A , ' wg /of+-- 
Site Description: @F 

Weather: 
/ 

Date: /O/W~ Time: /Lm Samplers' Init.: PA, uE2< 

Site Water Depth z4/5 Feet NOAA Ref. Level 52Z 6 4 ~ / 6 0 0  

Site Coordinates: 
P / 4' 

/ 

Latitude 4 / q . ~  0 3 -C/q Longitude 87- 3 ' ~  ~ 4 '  
GPS Ref. Site Ref. Lat. Ref. Long. 

Collected: 
Water - Depth S a m p l e d F t .  Sampler Type 

Benthos - Number of Grabs Grab Area Sq. In. 

Sediment Grab Number of Grabs Grab Area Sq. In. 

Sediment Core 51 //I )Core Length lo. Core Diam. In. 

Sediment Sample Description: 

15) r- Visible oil or sheen? 
- 

Color 

P'- 
lnelusions /"PA! F9c,7* GS/.ngularify -* dy w / r ~ q  *- 
Sample photo ID #(s): 0,073-, 9076 - 

(flu77 [vLL-CU 4 6 )  
Sampling Gear: 
Water 

Sediment ~LRW~C- 

Other: 



Lakeshore Engineering Services, Inc. 
DACW35-98-D-0008, DO # 9 

Sediment Sampling Report - Calumet hver, IL 

APPENDIX C-1 - Map of Calumet River Sediment Stations 

o I v I s I o n  E C T W C ~ M  
M A R E O R  A M 0  I I V C I  

A CRS99-002 Sediment Grab 

ONS OF SHOALED AREAS (ru P. ) 

A SAMPLING LOCATION W/ REF NO. 



Lakeshore Engineering Services, Inc. 
DACW35-98-D-0008, DO # 9 

Sediment Sa~npling Report - Calumet River. IL. 

APPENDIX C-2 - Map of Calumet River Sediment Stations 

a) T H E  C l L L S @ U R T  C O  

@ Y A T C R I A L  SCRVICC C O l C  

@ O W I A R  8 S U t L I V A N  O R C D G I N G  CO 

@ Y U I L E W E A O  LlYC CO. 

@ I W T E R L U C  I M C .  

@ W C C K C T T  O I V I S I O W  O F  WASCO C O W  

' O C P T H S  A R C  6 C T C R r ) E O  TO L O W  W A T C R  D A T U M  

E T  A O O V C  Y L A U  W A T E R  L E V E L  A T  F A T H C R  P O I N T .  

I C ~ . 5  I I P 5 3 )  ( I U T C R M A T I O N A L  G I C A T  L A X C S  O A T U M I  

i A CRS99-003 Sediment Core 

S H E E ' T  2 O F 2  

u s E H r l H E E R  otsTR 

U S  .mn - 
d~ C A L U M E T  H A R B O R  

PAGE 8 ILL. A N D  I 

S C A L E  IN F E E T  
'OOC a 0 0  Q 1000 

AUGUST 1999 



Lakeshore Engineering Services, Inc. 
DACW3.5-98-D-0008, DO # 9 

Sediment Sampling Report - Calumet kver, IL 

APPENDM C-3 - Map of Calumet River Sediment Stations 

/ 
/' 

74' 

A CRS99-007 S-ediment Core 

e 
* 

A CRS99-005 Sediment Grab 

.- ' A CRS-99-006 Sediment Core 

A SAMPLING LOCATION W/ REF NO. 

N O T E S .  

I P R O J E C T  D E P T H S  A R C  I C ?  
5 7 8  C E E T  A O O V C  Y C A Y  

O U E B C C  I C L. 3 l IP I ) I ) I  I 

F I G U R E  A - S H E E T  



I .ilkcsllol.c I , ' l ~ ~ l l l c c l ~ l l l y  S~I~VICL'S. l l l ~  
I )AC'W 35-ON-I 1-OOi~S. I )( ) I1 0 

S c c l i t ~ ~ c ~ l l  S;IIII~)~~II~ l<cl)o11 - C';IIIIIIIC~ I(ive1. I I .  

APPENDIX D-l - Sample arid Station Photogr;tphs 

(a) CRS-99-00 I core (upper): brownish-gray, soft silt (#0094). 

(11) CRS-09-00 I core (~nidtlle): brownish-gray, soft t o  firm silt (N0005) 



I .ahcsl)ol.c I~~~IICCII I IL(  SCIVICC,. IIIC 
I )AC'W 1 i-')S-I )-I )( )OX.  I )( I /  

Sccli111t:111 S~IIII~)IIII~ I(C~)C>I'~ (';I~IIIIICI I<IVCI II 

AYI'ENDIX D-2 - Saa~ple and Station Photographs 

(a) CRS-99-00 I core (lower). brownish-gray, firm silt with clay (#OO96)  

(I,) Statio~i ( 'RS-00-00 l . view 11o1-t li\vesl 10 cliarinel ,:lit l-ancc ( i I O O S 0 )  



API'ISNL)IX D.-3 - Samplc a ~ i t l  Station I'llotogl-;rphs 

(a) CRS-90-002 grab: bl-ownisli-gray, s o l i  LO Iirm oily sill (#0087). 



I,;~hrcsllol.c I.:ngi~iccril~g Scrviccs. I I I ~ .  
I)AC W35-OX-1)-0008. 110 # 9 

Scili~nclil Sa l~ ip l i~ ig  I < e ~ o r ~  - -  C.';~lu~iict ltivor. 11, 

APPENDIX 11-4 - Sa~nplc and Stirtion Pl~otogrilphs 

(a) CRS-99-003 core (upper): brownis11-graylbrow~l :inSt/l?rm oily silt (#0090). 

- . - -  I - 
(b) (.'[<S-9')-0()3 core (l~licltllc): brown is l i -~~~ay / I~socv~~ so l ' l / l i s~ i i  o ~ l y  s i l l  (#(%)')I ). 



I .akcsl~orc lil~gillcc'ri~lg Scrvi~cs. IIIC. 
l )A~~W3j -OS- l ) -OOO~.  1)O 11 0 

Sctlitilc~it S;ilnl)lilig I(cporl ( ';~Iu~iic( Rivcr. I I ,  

*- f- 

* - 1)- --- -- 

<- -___I__ + - -  -1 
(a) CRS-99-003 core (middlc): brownisli-graytbrown sot't/fi~.m oily silt (#0092). 

(b) CRS-99-003 core (lowcl-): b n ~ ~ v u i s l ~ - g ~ ~ : ~ ~ ~ / I ~ r o \ ~ ~ ~ ~ ~  so l i / l i~~m oily si l t  (IIOOO3). 



APPENDIX 11-6 - Silmplc ilnd Stiltion Pllotogrirplls 

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

(b) CRS-99-004 corc (upper): brow11 t o  pay, s o l i  10 Iirm silt (#(I1 0 5 ) .  



I . ; ~ l i c s I ~ ~ ~ ~ c  I ; l~g i l~cc~. i~~g Scrviccs. I11c. 
I)AC~W~5-OX-l~-OOOX. DO I/ 0 

SC~I I I ICI I I  S;lllll>lil~g I<c~>or~ ( : ; I ~ ~ I I ~ I C I  ICivcr. II. 

APPENLIIX 11-7 - Sirn~plc irncl Station I'hotographs 

(a) CRS-99-004 core (middle): brown to gray. soft to firm silt (#O 106). 

/ I .  

(b) CIS-00-004 core ( lo\vcl.): h~.uwir to gray. xoll Lo l irm sill ( H O  107). 



I .;~hcshorc I ~ ; ~ l g i ~ l c c r ~ ~ ~ g  S C ~ V ~ C C S .  IIIC. 
I)/\C'W3j-OX-I)-0008. I)O H 0 

Sc~lilllclir S;l~llplillg Ilcl)o~.l - C;llulllcl River, I I ,  

ARI'ENDIX D-8 - Salnple i ~ ~ i t l  Sti~tion Pliotographs 

(a) ) Station CRS-99-004; view east to station near end of barge (#0097). 



I .ahcslio~.c lili$iliccri~lg Services. 1 1 1 ~ .  

l ~ / \ ~ : w 3 ~ - 0 x - l ~ - 0 0 0 ~ .  I1 0 
S c t l i ~ ~ ~ c ~ i t  Si111ipIi11g l<cporl - ~ . ' ; I I L I I ~ C I  River. 11,  

APPENIIIX 11-9 - S;rniplc :rnd Stirtion I'llotogrnplls 

(a) Station (IRS-99-005; vicw east to coal loading dock (#0084). 

-- 7- ---- - - _ 

"t. - 

- 
+? 

4 ipQ 

(b) CRS-99-006 core (uppcr): gray-bro\vn s i l l  w/ 2 rocks (f f0077). 



APPENDIX D-10 - Sample i~ntl Stiltion Il'hotogri~phs 

(a) CRS-99-006 core (lower): gray-brown silt w/ 2 rocks (ff0078). 

(b) Station CRS-90-006; view ofslal ion silc ( l f0080).  



APPENDIX 11-1 1 - Ssmplc and Stittion I'hotogri~pl~s 

(a) CRS-99-007 core (uppcl.): gray to brown silt/cla,y w/ peat (#0075). 

(b) CRS-9?-007 corc ( lotvcr): g~.:ly Lo bi.own sil (/clay w/ pcat (if0076). 



I . ~ ~ h c s I ~ o ~ ~ c  I ; ~ ~ g i ~ ~ c c r i t i g  Scrviccs. IIIC. 
I I A C  W35-98-1)-0008. I)O # 0 

S ~ ~ I I I I ~ I I ~  S : I I I I ~ ~ ~ I I ~  ICcport C:II~IIN~I River, 11, 

APPENDIX I)-12 - Samplc itlid Station I'hotogri~phs 

(a) Station CRS-99-007; view ol'statiol~ site (ft0079). 



Sample Results 



Table 1 Calumet River Sediment Bulk Chemistry Data 

Method 
Blank 

d a  

Actual Units CRS-99- 
Reporting 00 1 002 003 004 005 

Date Sampled Limit 10125199 10125199 10125199 10126199 10125199 
Sample 'Type core grab core core grab 

Method 
Blank 

d a  
core 

:, . Metals 
Arsenic 
Barium 
Cadiurn 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Zinc 
Iron 
Manganese 

varies 
1 

varies 
0.5 

1 
varies 

0.1 
varies 
varies 
varies 
varies 

Ammonia Nitrogen 
TKN 
Oil & Grease 
Tot. Phos. 
% Vol. Residue 
Total Solids (%) 

COD 

% Fines 
% Sand 
% Passing 200 sieve 
Total Cyanide 

1 
varies 
varies 
varies 

d a  
d a  

varies 

d a  
d a  
d a  

.20-.23 

PCBs varies ugkg 
Aroclor- 1242 d d  d d  110 280 340 
Aroclor- 1260 d d  99 d d  n/d d d  
Remaining PCBs were undetected. 

Notes: 
1 - All units are mgkg, except where indicated 
2 - d a  listed in the method blank means that there was not a method blank run for that particular analysis. 
3 - % fines includes silt and clay. 

d a :  not applicable 
d d :  not detectable 



2241 Blnck Crcek Road M u s k r ~ o n .  MI $744.1'-2673 P h o ~ i c  L 3 / - 7 ~ . ~ - i 7 9 8  FLX 1Jl-//.i-(15!- 

Amended January 12,2000 

Ms. Patti Novak 
Lakeshore Engineering 
RE: TRACEID:Yl51 

81 44 Calumet 

STATEMENT OF DATA QUALIFICATIONS 

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. 

TRACE ID: I Yl51-06 

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

Sample ID: 

Qualifier: Explanation: 
* The Method Blank had a 1.2 mg/L hit for Ammonia. 

CRS-99-002 

TRACE ID: I Y151 SB110503 
Parameter: I 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. 

SW-846 601 0 Parameter: I Total Chromium 

Sample ID: I Method Blank 
Method: 1 EPA 350.1 

Method: 



I -1 Dodson-Stilson, Inc. 
ENGINEERS ARCHITECTS SCIENTISTS 

A DLZ Company 

I November 19, 1999 

Ms. Ann L. Preston 
Trace Analytical Laboratories, Inc. 
224 1 Black Creek Road 
Muskegon, MI 49444 

Re: Laboratory Test Report 
Colurnet 
Indiana 
IISI Job NO. 992 1-32 1200 

Dear Ms. Preston: 

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

Sample No. Grain Size Analysis With Hydrometer Analysis 
(ASTM D421, ASTM D422) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
CRS-99-00 1 J 
CRS-99-002 J 
CRS-99-003 J 
CRS-99-004 J 
CRS-99-005 J 
CRS-99-006 J 
CRS-99-007 J 

Water Content 
(ASTM D22 16) 

, . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
J 
J 
J 
J 
J 
J 
J 

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 
./ 7, 

Geotechnica 1 iel Services Manager 21' 

6121 Huntlev Road Columbus. Ohio 4.3229-1003 (614) 848-4141 FAX (614) 848-6712 
With Offices Throughout Ohio, Indiana and Michigan 



PARTICLE SlZE DISTRIBUTION TEST REPORT 

Soil Description 

Atterbem Limits 
PL= LL= PI= 

Coefficients 
D85= 0.0872 D60= 0.0329 D50= 0.0214 
D30= 0.0084 D l  5= 0.0039 D l  0' 0.0023 
C,= 14.17 C,= 0.93 

Classification 
USCS= AASHTO= 

Remarks 
Moisture Content= 84.4% 

SIEVE 

SIZE 

12.5 mm. 
9.5 mm. 

4.75 mm. 
2.00 mm. 

0.850 mm. 
0.425 mm. 
0.180 mm. 
0.150 mm. 
0.075 mm. 
0.053 mm. 

? 

Sample No.: CRS-99-001 Source of Sample: Date: 1 1/18/99 
Location: Y 15 1-05 Elev JDepth: 

Client: Trace Analytical Lab 

DODSON-STILSON, INC. Project: Calumet 
Test Methods: ASTM D 4 2  1, D-422, D-22 16 

Project No: 9921-3212.00 Plate 

(no specification provided) 

PASS? 

(X=NO) 

PERCENT 

FINER 

100.0 
100.0 
100.0 
100.0 
99.8 
99.5 
98.7 
98.3 
80.4 
73.0 

SPEC.. 

PERCENT 



, -. 
GRAIN SIZE DISTRIBUTION TEST DATA 

I 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. /an. ) : 
Location: Y151-05 
Description: 
Date: 11/18/99 PL : U: PI : 

" USCS Classification: AASHTO Classification: 
Testing Remarks: Moisture Content= 84.4% 

Mechanical Analysis Data 

Initial 
D r y  sample and tare= 47.88 
Tare - - 0.00 
Dry sample weight = 47.88 
Sieve tare method 

I 
Sieve Weight Sieve 

retained tare 
12.5 mm 0.00 0.00 

' 9.5 mm 0.00 0.00 
4.75 mm 0.00 0.00 
2.00 mm 0.00 0.00 

I 0.850 mm 0.09 0.00 
0.425 mm 0.13 0.00 
0.180 mm 0.39 0.00 

I 0.150 mm 0.21 0.00 
0.075 mm 8.58 0.00 
0.053 mm 3.52 0.00 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
99.8 
99.5 
98.7 
98.3 
80.4 
73.0 

I 
Hydrometer Analysis Data 

Separation sieve is #10 
'Percent -#I0 based upon complete sample= 100.0 
Weight of hydrometer sample: 47.88 
Calculated biased weight= 47.88 
 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 
1 

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent 
time, min deg C reading reading depth mm finer 

1 2.00 20.2 1.0213 1.0176 0.0134 21.3 10.7 0.0310 58.4 
5.00 20.2 1.0184 1.0147 0.0134 18.4 11.4 0.0203 48.8 
15.00 20.3 1.0150 1.0113 0.0134 15.0 12.3 0.0121 37.5 
30.00 20.4 1.0130 1.0093 0.0134 13.0 12.9 0.0088 30.9 

DODSON-STILSON, INC . 



4 Elapsed Temp, Actual Corrected K Rrn Ef f . 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 
4 272.00 21.4 1 .0072 1.0037 0.0132 7.2 14 .4  0 .0030 12.2 

1440.00 20.2  1 .0058 1 . 0 0 2 1  0.0134 5.8 14 .8  0 .0014 7.0 

1 Fractional Components 

~ravel/Sand based on #4 
~and/Fines based on #270 

I % COBBLES = % GRAVEL = 
% SAND = 2 7 . 0  ( %  coarse = 0.0 % medium = 0.5 % fine = 26.5) 
% SILT = 6 4 . 0  % CLAY = 9.0 

I 

D85= 0.09 D60= 0.03 D50= 0.02 
D30= 0 . 0 1  D15= 0.00 D10= 0.00 
Cc= 0.9284 Cu= 1 4 . 1 7 1 1  



PARTICLE SlZE DISTRIBUTION TEST REPORT 

90 

80 

70 

5 60 z 
L L  

5 50 
W 
0 
Df 
IJJ 40 a 

30 

20 

10 

0 

GRAIN SlZE - mm 

% COBBLES 
% GRAVEL % SAND % FINES 

CRS. I FINE CRS. I MEDIUM [ FINE SILT I CLAY 
0.0 0.0 I 1.5 1.1 I 2.1 28.6 56.6 I 10.1 

Soil Description 

Atterbem Lim-a 
P L= LL= PI= 

Coefficients 
D85= 0.126 D60= 0.0402 D50= 0.0275 
D30= 0.0096 D l  5= 0.0035 Dlo= 0.0019 
C,= 20.66 C,= 1.19 

Classification 
USCS= AASHTO= 

Remarks 
Moisture Content= 8 1.3% 

SIEVE 

SUE 

12.5 mm. 
9.5 mm. 

4.75 mm. 
2.00 mm. 

0.850 mm. 
0.425 mm. 
0.180 mm. 
0.150 mm. 
0.075 mm. 
0.053 mm. 

PERCENT 

FINER 

100.0 
100.0 
98.5 
97.4 
96.1 
95.3 
90.8 
88.4 
72.9 
66.7 

(no specification provided) 

Sample No.: CRS-99-002 Source of Sample: Date: 11/18/99 
Location: Y 15 1-06 Elev JDepth: 

DODSON-STILSON, INC. 

SPEC.' 

PERCENT 

Client: Trace Analytical Lab 
Project: Calumet 

Test Methods: ASTM D-42 1, D422, D-2216 

Project No: 9921-32 12.00 Plate 

PASS? 

(X=NO) 



-, 

GRAIN SIZE DISTRIBUTION TEST DATA 
1 4  

Client: Trace Analytical Lab 
Project: Calumet 

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

Sample Data 
i 

Source : 
Sample No.: CRS-99-002 

, Elev. or Depth: Sample Length (in. /an.) : 
Location: Y151-06 
Description: 
Date: 11/18/99 PL : LL : PI : 

1 USCS Classification: AASHTO Classification: 
Testing Remarks: Moisture Content= 81.3% 

1 Mechanical Analysis Data 

Initial 
, , Dry sample and tare= 272.57 

Tare - - 61.07 
Dry sample weight = 211.50 

1 t 
Sample split, on 2.00 mm mm sieve 
Split sample data : 
Sample and tare = 59.71 Tare = -00 

' Y i e v e  tare method 
Sieve Weight 

retained 
12.5 mm 0.00 
9.5 mm 0.00 
4.75 mm 3.22 

. 2.00 mm 2.31 
0.850 mm 0.77 
0.425 mm 0.55 

I I 
0.180 mm 2.75 
0.150 mm 1.42 
0.075 mm 9.51 
0.053 mm 3.83 

Sieve 
tare 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Sample weight = 59.71 

Percent 
finer 
100.0 
100.0 
98.5 
97.4 
96.1 
95.3 
90.8 
88.4 
72.9 
66.7 

- - 

Hydrometer Analysis Data 

I separation sieve is #10 
Percent -#lo based upon complete sample= 97.4 
Weight of hydrometer sample: 59.71 

r I Calculated biased weight= 61.30 
Automatic temperature correction 

Composite correction at 20 deg C = -3.7 

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

I Effective depth L= 16.294964 - 0.2645 x Rm 

DODSON-STILSON, INC. 



I Elapsed 
time, min 

2.00 
J 5.00 

17 .00  
32.00 

1 60.00 
252.00 

1441.00 

~ e m p ,  Actual 
deg C reading 
20.3 1.0238 
20.3 1.0203 
20.4 1.0162 
20.4 1.0144 
20 .6  1 .0127 
20.6  1 .0090 
20.2  1.0069 

Corrected 
reading 
1 .0201  
1.0166 
1 .0125 
1.0107 
1 .0091 
1.0053 
1.0032 

K Rm Eff. 
depth 

0.0134 23.8 1 0 . 0  
0.0134 20.3 10 .9  
0.0134 16 .2  12 .0  
0.0134 14.4 12 .5  
0.0133 12.7  12 .9  
0.0133 9.0 13 .9  
0.0134 6.9 14.5  

Diameter 
mm 
0.0299 
0.0198 
0.0112 
0 .0084 
0.0062 
0 .0031  
0.0013 

Percent 
finer 

52 .1  
43.0 
32.5 
27.8 
23.5 
13.8 

8.3 

f 
-- 

Fractional Components 

Gravel/Sand based on #4 
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)  

4 % SILT = 56.6 % CLAY = 1 0 . 1  



PARTICLE SlZE DISTRIBUTION TEST REPORT 
7 

100 

90 

80 

70 

5 60 
z 
L L  
I- 
2 %  
W 
0 
rr: 
W 40 a 

30 

20 

10 

0 

GRAIN SlZE - mm 

% COBBLES 
% GRAVEL K SAND % FINES 

CRS. [ FINE CRS. 1 MEDIUM I FINE SILT I CLAY 

0.0 0.0 9.5 6.8 1 11.5 28.4 38.4 5.4 

Soil Description 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D85= 2.35 D60= 0.147 D ~ o =  0.0849 
D30= 0.0221 Dl  5= 0.0066 D l  O= 0.0041 
Cu= 35.51 Cc= 0.80 

Classification 
USCS= AASHTO= 

Remarks 
Moisture Content= 45.1% 

SIEVE 

SEE 

19.0 mm. 
12.5 mm. 
9.5 mm. 

4.75 mm. 
2.00 mm. 

0.850 mm. 
0.425 mm. 
0.180 mm. 
0.150 mm. 
0.075 mm. 
0.053 mm. 

PERCENT 

FINER 
100.0 
99.0 
96.6 
90.5 
83.7 
76.7 
72.2 
64.0 
60.4 
48.2 
43.8 

l (no specification provided) 

Sample No.: CRS-99-003 Source of Sample: Date: 1 1/18/99 
Location: Y 15 1-04 ElevJDepth: 

DODSON-STILSON, INC. 

SPEC.' 

PERCENT 

Client: Trace Analytical Lab 
Project: Calumet 

Test Methods: ASTM D-42 1, D-422, D-22 16 

Project No: 9921-32 12.00 Plate 

PASS? 

(X=NO) 



GRAIN SIZE DISTRIBUTION TEST DATA 

r Client: Trace Analytical Lab 
Project: Calumet 

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

Sample Data 

1 
Source : 
Sample No.: CRS-99-003 
  lev. or Depth: 

1 Location: Y151-04 
Sample Length (in. /an. ) : 

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

4 USCS Classification: 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 

a Split sample data: 
Sample and tare = 46.41 Tare = .OO Sample weight = 46.41 

Sieve tare method 
Sieve Weight 

retained 
19.0 mm 0.00 
12.5 mm 2.13 
9.5 mm 4.84 
4.75 mm 12.59 

' 2.00 mm 14.07 
0.850 mm 3.86 
0.425 mm 2.54 

I 0.180 mm 4.52 
0.150 mm 1.98 
0.075 mm 6.81 

, 0.053 mm 2.39 

Sieve 
tare 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. 0.00 
0.00 
0.00 
0.00 
0.00 

Percent 
finer 
100.0 
99.0 
96.6 
90.5 
83.7 
76.7 
72.2 
64.0 
60.4 
48.2 
43.8 

Hydrometer Analysis Data 

I Separation sieve is #10 
Percent -#lo based upon complete sample= 83.7 
Weight of hydrometer sample: 46.41 
Calculated biased-weight= 55.45 
Automatic temperature correction 

Composite correction at 20 deg C = -3.7 
I 

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

Effective depth L= 16.294964 - 0 .2645  x Rm 

DODSON-STILSON, INC. 



1  lapsed Temp, Actual Corrected K Rm Eff. Diameter Percent 
time, min deg- C reading reading depth mrn finer 

2 .00  2 0 . 1  1 .0164 1.0127 0 .0134  16 .4  12 .0  0 .0328 36.3 

I Fractional Components 

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

% COBBLES = % GRAVEL = 9.5  ( %  coarse = % fine = 9.5)  
% SAND = 46.7 ( %  coarse = 6.8 % medium = 1 1 . 5  % fine = 28.4)  

I % SILT = 38.4 % CLAY = 5.4 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

Soil Description 

Atterbem Limits 
PL= LL= PI= 

Coefficients 
D85= 0.170 D60= 0.0433 D50' 0.0269 
D30= 0.0099 D l  5= 0.0043 D l  o= 0.0028 
C,= 15.63 C,= 0.81 

Classification 
USCS= AASHTO= 

Remarks 
Moisture Content- 64.9% 

SIEVE 

SIZE 

12.5 mm. 
9.5 mm. 

4.75 mm. 
2.00 mm. 

0.850 mm. 
0.425 mm. 
0.180 mm. 
0.150 mm. 
0.075 mm. 
0.053 mm. 

PERCENT 

FINER 

100.0 
98.5 
97.6 
97.0 
93.9 
91.4 
86.0 
82.7 
69.3 
63.7 

(no specification provided) 

Sample No.: CRS-99-004 Source of Sample: Date: 11/18/99 
Location: Y 15 1-07 Elev JDepth: 

DODSON-STILSON, INC. 

SPEC.* 

PERCENT 

Client: Trace Analytical Lab 
Project Calumet 

Test Methods: ASTM D-42 1 ,  D-422, D-22 16 

Project No: 9921-3212.00 Plate 

PASS? 

(X=NO) 



I 
GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Trace Analytical Lab 
I Project: Calumet 

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

I 

Sample Data 

I 
Source : 
Sample No.: CRS-99-004 
Elev. or Depth: Sample Length (in. /an. ) : 
Location: Y151-07 

' Description: 
Date: 1 1 / 1 8 / 9 9  PL : LL : PI : 
USCS Classification: AASHTO Classification: 

I Testing Remarks: Moisture Content= 64 .9% 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 230 .21  
Tare - - 

I 
5 8 . 1 1  

Dry sample weight = 172 .10  
Sample s p l i t  on 2 .00  mm mm sieve 
Split sample data: 

I Sample and tare = 5 3 . 1 9  Tare = - 0 0  Sample weight = 53.19 

Sieve tare method 
I Sieve Weight 

retained 
1 2 . 5  mm 0 .00  

, 9 . 5  mm 2 . 5 8  
4 .75  mm 1 . 5 7  
2 .00  m 1 . 0 7  

I 
0 .850  mm 1 . 7 2  
0 .425  mm 1 . 3 3  
0 .180  m 2 .98  
0 .150 mm 1 .84  

' 0 . 0 7 5 m m  7 .34  
0 .053  mm 3 . 0 5  

Sieve 
tare 

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  

Percent 
finer 

1 0 0 . 0  
9 8 . 5  
97 .6  
97 .0  
93 .9  
91.4 
86.0  
82 .7  
69 .3  
63 .7  

' I  Hvdrometer Analvsis Data 

Separation sieve is #10 

I Percent -#I0 based upon complete sample= 97 .0  
Weight of hydrometer sample: 53 .19  
Calculated biased weight= 54.84 
Automatic temperature correction 

I Composite correction at 20 deg C = - 3 . 7  

Meniscus correction only= 
1 Specific gravity of solids= 2 . 7  
Hydrometer type: 151H 

Effective depth L= 16.294964 - 0.2645 x Rrn 
I 



: . I  Elapsed 
time, min 

2.00 
I , 5 . 0 0  

1 5 . 0 0  
30.00 

, I 

60.00 
250.00 

1440.00 

Temp, Actual 
deg C reading 
21.4  1 .0217 
21.4  1 .0186  
21.4 1 .0152 
21.4 1 .0130  
21.5  1.0108 
2 2 . 1  1.0073 
22.0 1 .0053  

Corrected 
reading 
1.0182 
1 . 0 1 5 1  
1 .0117 
1 .0095 
1.0073 
1 .0039 
1 .0019  

Eff. 
depth 
10 .6  
11.4  
12.3 
12.9  
13.4  
14.4 
14.9 

Diameter 
nun 
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 
,, ~and/Fines based on #270 

% COBBLES = % GRAVEL = 2.4 ( %  coarse = % fine = 2.4)  
% S A N D =  33.9 (% coarse- 0.6  % medium = 5.6  % fine = 27.7)  
% SILT = 56 .1  % CLAY = 7.6  



PARTICLE SlZE DISTRIBUTION TEST REPORT 

100 

90 

80 

70 

IY 
W 6 0  z 
LL 

50 

0 

3 a a 

30 

20 

10 

0 

GRAIN SlZE - mm 
X COBBLES 

0.0 

X GRAVEL 
CRS. I FINE 

0.0 

Soil Description 

Atterbem Limits 
PL= LL= PI= 

Coefficients 
Dgtj= 0.0587 D60= 0.0235 D50= 0.0152 
D30= 0.0068 D l  5= 0.0026 Dl  0' 0.00 16 
Cu= 14.93 Cc= 1.27 

Classification 
USCS= AASHTO= 

Remarks 
Moisture Content= 104.3% 

SIEVE 

SEE 

12.5 mm. 
9.5 mm. 

4.75 mm. 
2.00 mm. 

0.850 mm. 
0.425 mm. 
0.180 mrn. 
0.150 mm. 
0.075 mm. 
0.053 mm. 

0.0 

% SAND 
CRS. I MEDIUM I FINE 

(no specification provided) 
I 

Sample No.: CRS-99405 Source of Sample: Date: 1 1/18/99 
Location: Y 15 1 4 3  Elev JDepth: 

Client: Trace Analytical Lab 

DODSON-STILSON, INC. Project: Calumet 
Test Methods: ASTM D-42 1, D-422, D-22 16 

Project No: 9921-3212.00 Plate 

X FINES 

0.0 I 2.0 
SILT 

15.0 

PASS? 

(X=NO) 

PERCENT 

FINER 

100.0 
100.0 
100.0 
100.0 
99.4 
98.0 
94.6 
93.7 
88.2 
83.0 

CLAY 

SPEC.* 

PERCENT 

70.8 12.2 



1 

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 

Sample Length (in. /an. ) : 

Source: 
Sample No.: CRS-99-005 
Elev. or Depth: 
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 = 5 6 . 1 8  
Sieve tare method 

Sieve Weight Sieve 
I retained tare 

12.5 mm 0.00 0.00 
9.5 mm 0.00 0.00 

I 4.75 mm 0.00 0.00 
2.00 mm 0.00 0.00 
0.850 mm 0.32 0.00 

r 0.425 mm 0.80 0.00 
0.180 mm 1.89 0.00 
0.150 mm 0.51 0.00 
0.075mm 3.13 0.00 
0.053 mm 2.88 0.00 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
99.4 
98.0 
94.6 
93.7 
88.2 
83.0 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#I0 based upon complete sample= 100.0 

1 Weight of hydrometer sample: 56.18 
Calculated biased weight= 56.18 
Automatic temperature correction 

, Composite correction at 20 deg C = -3.7 

Meniscus correction only= 

1 
Specific gravity of solids= 2.7 
Hydrometer type: 151H 

Effective depth L= 16.294964 - 0.2645 x Rm 
t 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 



I 1  

Elapsed Temp, Actual Corrected K Rrn Eff . Diameter Percent 
time, min deg C reading reading depth rnrn finer 

60.00 21 .6  1 .0131  1 .0096 0 .0132 1 3 . 1  12.8 0 .0061  2 7 . 1  
I 250.00 2 2 . 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 

I Fractional Components 

~ravel/~and based on #4 
~ a n d / ~ i n e s  based on #270 
% COBBLES = % GRAVEL = 
% SAND = 1 7 . 0  ( %  coarse = 0.0 % medium = 2 . 0  % fine = 15.0)  
% SILT = 7 0 . 8  % CLAY = 12 .2  



I 

I 

PARTICLE SlZE DISTRIBUTION TEST REPORT 

90 

80 

70 

IY 
W 6 0  z 
lL 

I- 
2 5 0  
W 
0 

5 ,  a 

30 

20 

10 

0 

GRAIN SlZE - mm 

% COBBLES 

0.0 

K GRAVEL 
CRS. [ FINE 

0.0 

Soil Descri~tion 

Atterbem Limits 
PL= LL- PI- 

Coefficients 
D85= 1.19 D60= 0.1 19 D50= 0.0710 
D30= 0.0148 D15= 0.0055 D l  0' 0.0036 
C,= 33.38 Cc= 0.51 

Classification 
USCS= AASHTO= 

Remarks 
Moisture Content= 62.6% 

SIEVE 

SUE 

19.0 mm. 
12.5 mm. 
9.5 mm. 

4.75 mm. 
2.00 mm. 

0.850 mm. 
0.425 mm. 
0.180 rnm. 
0.150 mm. 
0.075 mm. 
0.053 mm. 

9.8 

W SAND 
CRS. I MEDIUM 1 FINE 

0.7 1 14.2 

% FINES 
SILT I CLAY 

(no specification provided) 

PERCENT 

FINER 

100.0 
93.2 
91.2 
90.2 
89.5 
79.8 
75.3 
68.8 
65.2 
50.7 
47.2 

Sample No.: CRS-99-006 Source of Sample: Date: 1 1/18/99 
Location: Y 15 1-02 ElevJDepth: 

28.1 41.8 

DODSONSTILSON, INC. 

5.4 

SPEC.. 

PERCENT 

Client: Trace Analytical Lab 

Project: Calumet 
Test Methods: ASTM D-42 1, D-422, D-22 16 

Project No: 9921-3212.00 Plate 

PASS? 

(XINO) 



~- 

GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Trace Analytical Lab 
1 Project: Calumet 

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

'I 

Sample Data 

, , Source: 
Sample No.: CRS-99-006 
Elev. o r  Depth: Sample Length ( in .  /an. ) : 
Location: Y151-02 
Description : 
Date: 11/18/99 PL : LL : P I  : 
USCS Classif ication:  AASHTO Classif ication:  
Testing Remarks: Moisture Content= 62.6% 

Mechanical Analysis Data 

I n i t i a l  
Dry sample and tare= 280.98 

, Tare - - 61.12 
Dry sample weight = 219.86 
Sample s p l i t  on 2 .00  mm mm sieve 

I 

S p l i t  sample data: 
Sample and t a r e  = 57.81 Tare = .OO Sample weight = 57.81 

Sieve t a r e  method 
Sieve Weight 

retained 
19.0 mrn 0.00 

1 12.5 m ~ n  14.92 
9.5 mm 4.44 
4.75 mrn 2.19 

I 2.00 mm 1.50 
0.850 mm 6.26 
0.425 mm 2.91 

1 
0.180 mm 4.23 
0.150 mm 2.32 
0.075 mm 9.32 
0.053 mm 2.29 

1 

Sieve 
t a r e  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Percent 
f i n e r  
100.0 
93.2 
91.2 
90.2 
89.5 
79.8 
75.3 
68.8 
65.2 
50.7 
47.2 

Hydrometer Analysis Data 

1 Separation sieve i s  #10 
Percent -#I0 based upon complete sample= 89.5 
Weight of hydrometer sample: 57.81 

1 Calculated biased weight= 64.59 
Automatic temperature correction 

Composite correction a t  20 deg C = -3.7 

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

I Effective depth L= 16.294964 - 0.2645 x Rm 



I 
Elapsed 
time, min 

2.00 
I 5.00 

18.00 
30.00 

I 60.00 
250.00 

1440.00 

Temp, Actual 
deg C reading 
21.4 1 .0201  
21.4 1 .0176  
21.4 1 .0140 
21 .5  1 .0125 
21 .5  1.0104 
22.2  1 .0070  
20.0  1 .0050  

Corrected K Rm 
reading 
1.0166 0.0132 2 0 . 1  
1 .0141  0.0132 1 7 . 6  
1.0105 0.0132 14 .0  
1.0090 0.0132 12.5  
1.0069 0 .0132 10.4 
1.0036 0 .0131  7 . 0  
1.0013 0 .0134 5 .0  

Fractional Components 

Eff. 
depth 
11.0  
1 1 . 6  
1 2 . 6  
1 3 . 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  
1 6 . 9  

8.8 
3 . 1  

~ravel/Sand based on #4 
' Sand/Fines based on #270 

% COBBLES = % GRAVEL = 9.8 (% coarse = % fine = 9.8)  
% SAND = 43 .0  ( %  coarse = 0.7 % medium = 14.2 % fine = 28.1)  

r % SILT = 41.8  % CLAY = 5.4 



PARTICLE SlZE DISTRIBUTION TEST REPORT 

GRAIN SlZE - mm 

W COBBLES 

0.0 

X GRAVEL 
CRS. I FINE 
0.0 I 3.4 

Soil Descridion 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D85= 0.350 D60= 0.133 bjo= 0.095 1 
D30= 0.0074 Di5= 0.0020 
C,= C,= 

D l  0' 

Classification 
USCS= AASHTO= 

Remarks 
Moisture Content= 42.5% 

SIEVE 

SUE 

12.5 mm. 
9.5 mm. 

4.75 mm. 
2.00 mm. 

0.850 mm. 
0.425 mm. 
0.180 mm. 
0.150 mm. 
0.075 mm. 
0.053 mm. 

% SAND 
CRS. 1 MEDIUM I FINE 
2.8 1 7.9 

% FINES 
SILT I CLAY 

PERCENT 

FINER 

100.0 
97.9 
96.6 
93.8 
89.5 
85.9 
72.7 
64.9 
46.1 
44.4 

(no specification provided) 

Sample No.: CRS-99-007 Source of Sample: Date: 1 1/18/99 
Location: Y 15 1-01 ElevJDepth: 

41.5 29.5 

DODSON-STILSON, INC. 

14.9 

SPEC.. 

PERCENT 

Client: Trace Analytical Lab 
Project: Calumet 

Test Methods: ASTM D-42 1, D-422, D-22 16 

Project No: 9921-3212.00 Plate 

PASS? 

(X=NO) 



GRAIN SIZE DISTRIBUTION TEST DATA 

I Client: T r a c e  A n a l y t i c a l  Lab 
Project: C a l u m e t  

T e s t  M e t h o d s :  ASTM D-421, D-422, D-2216 
I Project Number: 9921-3212.00 

Sample Data 
I 
Source : 
Sample No.: CRS-99-007 
Elev. or Depth: Sample Length (in. /an. ) : 
Location: Y151-01 
Description : 
Date: 1 1 / 1 8 / 9 9  PL : LL: PI : 

1 USCS Classification: AASHTO Classification: 
Testing Remarks: Moisture  C o n t e n t =  4 2 . 5 %  

4 Mechanical Analysis Data 

Initial 

1 
Dry sample and tare= 2 7 3 . 9 0  
Tare - - 58.61 
Dry sample weight = 2 1 5 . 2 9  
Sample split on 2 . 0 0  mm mm sieve 

' Split sample data: 
Sample and tare = 5 2 . 9 2  Tare = - 0 0  Sample weight = 52.92 

4 Sieve tare method 
Sieve Weight 

retained 
I 1 2 . 5  I ~ I  0 . 0 0  

9 . 5  mm 4 . 4 3  
4 .75  mm 2 . 8 4  
2 . 0 0  mm 6 . 0 1  
0 . 8 5 0  mm 2 . 4 4  
0 . 4 2 5  mm 2 . 0 0  
0 . 1 8 0  mm 7 . 4 7  

' 0 . 1 5 o m m  4 . 3 9  
0 . 0 7 5  mm 1 0 . 6 0  
0 . 0 5 3  mm 0 . 9 7  

Sieve 
tare 

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 .00  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  

Percent 
finer 

1 0 0 . 0  
9 7 . 9  
96 .6  
93.8  
8 9 . 5  
8 5 . 9  
7 2 . 7  
64 .9  
4 6 . 1  
44.4  

Hydrometer Analysis Data 

, Separation sieve is #10 
Percent -#I0 based upon complete sample= 9 3 . 8  
Weight of hydrometer sample: 5 2 . 9 2  

i 
Calculated biased weight= 5 6 . 4 2  
Automatic temperature correction 

Composite correction at 20 deg C = - 3 . 7  

Meniscus correction only= 
Specific gravity of solids= 2 . 7  
Hydrometer type: 151H 

I E f f e c t i v e d e p t h L = 1 6 . 2 9 4 9 6 4  - 0.2645xRm 



Elapsed 
time, min 

2.00 
5.00 

15.00 
I 31.00 

60.00 
250.00 

1 
1440.00 

Temp, Actual 
deg C reading 
21.3 1 .0186 
21.3 1.0178 
21.4  1.0162 
21.4 1 .0148 
21.5  1 . 0 1 3 1  
22.2 1 .0101  
21.9  1 .0075 

Corrected 
reading 
1.0150 
1 .0142 
1.0127 
1.0113 
1.0096 
1.0067 
1.0040 

K Rrn Eff. 
depth 

0.0132 18 .6  1 1 . 4  
0.0132 17.8  11 .6  
0.0132 16.2  12 .0  
0.0132 1 4 . 8  12.4  
0.0132 1 3 . 1  12.8  
0 .0131  1 0 . 1  13.6  
0 .0131  7 .5  14.3 

Diameter 
mm 
0.0315 
0 .0201 
0.0118 
0.0083 
0 .0061 
0 .0031  
0.0013 

Percent 
finer 

42.4 
40 .1  
35.7 
31.7 
27.0 
18.8 
11.4 

Fractional Components 

I Gravel/Sand based on #4 
Sand/Fines based on #270 
% COBBLES = % GRAVEL = 3.4 ( %  coarse = % fine = 3.4)  

., 3 SAND = 52.2  ( %  coarse = 2.8  % medium = 7 .9  % fine = 41.5) 
3 SILT = 29 .5  % CLAY = 14.9  



2241 Black Crrck Hosd . M I L J ~ ~ ~ O I I .  ;\.I/ 49444-267j P ~ O I I C  . iI-773-S1)9N Fu.r L)jl-7-.j-65.?7 

December 1, 1999 

Ms. Patti Novak 
Lakeshore Engineering 
RE: TRACE ID: Y151 

8144 Calumet 

CROSS REFERENCE TABLE 
LAKESHORE ID 
CRS-99-007 
CRS-99-006 
CRS-99-005 
CRS-99-003 
CRS-99-001 
CRS-99-002 
CRS-99-004 

TRACE ID 
Y 151 -01 
Y151-02 
Y151-03 
Y151-04 
Y151-05 
Y151-06 
Y151-07 



224.' Blfrrk Creek Rodd i l luikr,yon. ,511 49.i.14-267.3 . I'hunc 231-7:i-j99,? Fiir ZiI-773-65j:  

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

TracelD: Y151-01 

Sample ID: CRS-99-007 
Batch ID: PCB1 101 01 S 
'10 Solids: 71.2 

Method: 
Matrix: 

DL Multiplier: 

Sample Date: 
Sample Received: 

Extraction Date: 
Analysis Date: 

Report Date: 

PCBs 
Aroclor-1016 

Aroclor-1221 

Surrogates 

Decachlorobiphenyl 

RESULTS 

u 

u 
U 

U 

U 

u 

u 

RECOVERY 

62 % 

47 % 

REPORTING LIMITS 

50 uglkg 

50 uglkg 

50 uglkg 

50 uglkg 

50 uglkg 

50 ug/kg 

50 uglkg 

CONTROL LIMITS 

28 - 136 

36 - 125 

TRACE I 0  Sulf~x Key DUP - Dupl~cate MS - Malnx Sp~ke MSD - Malnx Sp~ke Duplicate RPD Relat~ve Percent D~lferencc OC - Addlllonal Oual~ty Conlrol - rr Rerun 
Qual~l~er Key U - Compound not detected J - Esllmated value B - Analyte present In blank E Exceeded tne rance of cal~brat~on D - Cluanl~lled lrom a dllullon 

X - Quanl~l~ed lrom a prevlcius run S - Quanlll~ed lrom a subsequent run ' - Results do nnl meet Q : zcceptance crllerla see narrallve 



2241 Blark Creek Road Murkegon, M i  -19.144-167j I'ito,i,. 2.31-72j-5998 . h-0.v Zj i - - ' i -Gi .3 i  

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

Trace ID: Y 151 -02 
Sample ID: CRS-99-006 

Batch ID: PCB1 10101S 
% Solids: 58.4 

Method: 
Matrix: 

DL Multiplier: 

Sample Date: 
Sample Received: 

Extraction Date: 
Analysis Date: 

Report Date: 

PCBs 
Aroclor-1016 

Aroclor-1221 

Aroclor- 1232 

Aroclor- 1242 

Aroclor-1248 

Aroclor- 1254 

Surrogates 

Decachlorobiphenyl 

RESULTS 

U 

U 

u 
X 

U 

U 

U 

RECOVERY 

46 % 

REPORTING LIMITS 

57 uglkg 

57 uglkg 

57 uglkg 

57 ug/kg 

57 ug/kg 

57 ug/kg 

57 ug/kg 

CONTROL LIMITS 

28 - 136 

36 - 125 

TRACE ID Sufflx Key DUP - Dupl~cate MS . Malrlx Sp~ke MSD . Matr~x Splke Dupllcale RPD - Relat~ve Percent D~fferenc~ QC - Add~t~onal Quallty Control - a - Rerun 
Oualtf er Key U - Compound not delected J - Est~maled value B - Analyle present In blank E Exceeded the range of cal~brat~on D - Quant~f~ed from a ddlut~on 

X - Quanllf~ed from a prevlous run S - Ouant~f~ed fr3m a subsequent run ' - Results do not meet 0: acceptance crlterla see narrallve 



224: Bl(ii-k Creek Ro,id h l r r r k ~ ~ o ~ i ,  ill1 49444-26 -3 I1/~or:c 2:j 1-77.3-5938 . Fir 2.i I -  7 - - 1 - 6 S . i i  

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

Trace l D: Y 1 51 -02-2 

Sample ID: CRS-99-006 
Batch ID: PCB1 10101 S 
% Solids: 58.4 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

- - 

PCBs 
Aroclor-1016 

Aroclor- 1242 

Aroclor- 1 248 

Aroclor- 1 254 

Aroclor- 1 260 

Surrogates 

Decachlorobiphenyl 

RESULTS 
X 

X 

X 

1400 

X 

X 

X 

RECOVERY 

% X 

% X 

REPORTING LIMITS 

290 ug/kg 

290 ug/kg 

290 ug/kg 

290 ug/kg 

290 uglkg 

290 uglkg 

290 uglkg 

CONTROL LIMITS 

28 - 136 

36 - 125 

TRACE ID Sufl~x Key DUP . Dupl~cate MS - Malr~x Sp~ke MSD - Marr~x Sp ke Dupl~cafe RPD - Relatlve Percent D~fference OC - Add~llonal Quality Control 11 - Rerun 
Qualll~er Key U - Compound nof detected J - Est~maled value B Analyte present In blank E - Exceeded (he ranpe of cal~brat~on D - Quant~lred lrom a d~lution 

X - Ouant~l~ed lrom a prevl3us run S - Quantlf~ed f'om a subsequent run ' . Results do not meet 0': acceplance crlterla see narrallve 



2241 BInck Creek Rotid i M ~ r , k ~ p n .  iM1 49~-14-26.73 Phoqr 2.j/--;j-j038. [:,l.y ?J/-:7j-6j.i7 

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

Trace ID: Y 1 51 -05 
Sample ID: CRS-99-001 

Batch ID: PCB1 101 01 S 
% Solids: 53.0 

Method: 
Matrix: 

DL Multiplier: 

Sample Date: 
Sample Received: 

Extraction Date: 
Analysis Date: 

Report Date: 

PCBs 
Aroclor-1016 

Aroclor-1221 

Aroclor- 1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Surrogates 

Decachlorobiphenyl 

RESULTS 

U 

U 

U 

U 

U 

U 

U 

RECOVERY 

44 O/Q 

43 O h  

REPORTING LIMITS 

63 uglkg 

63 uglkg 

63 uglkg 

63 uglkg 

63 ug/kg 

63 uglkg 

63 uglkg 

CONTROL LIMITS 

28 - 136 

36 - 125 

TRACE ID S ~ l f f ~ x  Key DUP - Dupl~cale MS - Matrlx Sp~ke MSD - Matr~x Sp~ke Dupllcale RPD - Relat~ve Percent D~fference QC Add~l~onal Qualtly Control b' Rerun 
Oual~f!er Key U -Compound not detected J Est~mated value 8 Analyte present In blank E - Exceeded Ihe ranoe ol callbral~on D - Quanllfled from a dllutlon 

X - Ouanltf~ed from a prevlous run S - Ouanl~f~ed 1-om a subsequent run ' Results do no1 meet CC acceplance cr~ler~a see narrallve 



2241 Black C r r r k  Road. h l ~ r r k e ~ ~ o n .  M I  .(9444-2673 Pho .1~  2.31-773-5398 FNI Ji l -77j- l ) j .J7 

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

TracelD: Y151-04 
Sample ID: CRS-99-003 

Batch ID: PCB1 10101 S 
% Solids: 66.3 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

PCBs 
Aroclor-1016 

Aroclor-1221 

Aroclor-1242 

Aroclor- 1248 

Aroclor-1254 

Surrogates 

Decachlorobiphenyl 

RESULTS 

u 
U 

U 

110 

U 

u 

u 

RECOVERY 

62 % 

76 % 

REPORTING LIMITS 

50 uglkg 

50 uglkg 

50 ug/kg 

50 uglkg 

50 uglkg 

50 uglkg 

50 uglkg 

CONTROL LIMITS 

28 - 136 

36 - 125 

TRACE ID Suffix Key: DUP - Duplicate MS - Matr~x Sp~ke MSD - Matr~x Sp ke Duplicate RPD - Relat~ve Percent Difference QC - Additional Quality Control - U - Rerun 
Oualilier Key: U -Compound not detected .I - Esl~mated value B - kialyfe present In blank E - Exceeded the range of calibration D - Quantll~ed lrom a d~lutton 

X - Ouanltfied lrom a prevlo8Js run S - Ouanttlted frc'm a subsequent run ' - Results do not meet OC acceptance crltena, see narrative 



2241 R l ~ r k  C r c ~ k  Road . i l ~ t r r j k q o r r .  ,Cl /  47444-267.3 P h n , r ~  Z.ii-773-5398 Fox Z.j1-~73-65 i; 

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

TracelD: Y151-03 
Sample ID: CRS-99-005 

Batch ID: PCB1 101 01 S 
'YO Solids: 50.3 

Method: 
Matrix: 

DL Multiplier: 

Sample Date: 
Sample Received: 

Extraction Date: 
Analysis Date: 

Report Date: 

PCBs 
Aroclor-1016 

Aroclor-1221 

Surrogates 

Decachlorobiphenyl 

RESULTS 

U 

u 
U 

340 

U 

U 

U 

RECOVERY 

35 O/o 

REPORTING LIMITS 

66 uglkg 

66 uglkg 

66 uglkg 

66 uglkg 

66 ug/kg 

66 uglkg 

66 uglkg 

CONTROL LIMITS 

28 - 136 

36 - 125 

TRACE ID Sulf~x Key DUP - Dupl~cate MS - Matr~x Sptke MSD . Matnx S31ke Dupl~cate RPD - Relatlve Percent Dllferencc QC - Addlt~onal Quality Control - U - Rerun 
Qual~l~er Key U Compound not detected J Est~mated value B Analyte present In blank E - Exceeded the ranee of cal~bral~on D - Quanl~fled lrom a dllut~on 

X Ouant~f~ed lrom a prevlous run S Quant~f~ed ttom a subsequent run ' - Results do not meet O 2 acceptance crlterta, see narraltve 



2241 B L r k  C r r e k  Rond i l ~ l ~ i ~ k c g o n .  M I  47444-2h,7.3 Phor~<,  1.~/-7;.1-.5938 . firr 2.I / -7i j - (1537 

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

Trace ID: Y 1 51 -06 

Sample ID: CRS-99-002 
Batch ID: PCB1 101 01 S 
'10 Solids: 56.6 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

PCBs 
Aroclor-1016 

Aroclo.-1254 

Aroclor- 1260 

Surrogates 

Decachlorobiphenyl 

RESULTS 

U 

u 
U 

U 

U 

U 

99 

RECOVERY 

30 % 

39 O/o 

REPORTING LIMITS 

59 uglkg 

59 uglkg 

59 uglkg 

59 uglkg 

59 ug/kg 

59 uglkg 

59 uglkg 

CONTROL LIMITS 

28 - 136 

36 - 125 

TRACE 10 Sulf~x Key DUP - Dupl~cate MS - Matrtx Sp~ke MSD Malnx Sp~ke Dupl~cate RPD - Relat~ve Percent D~tference QC - Add~t~onal Qual~ty Control - I . Rerun 
Qual~l~er Key U - Compound not detected J Est~mated value 0 - Analyte present In blank E - Exceeded the range ol cal~brat~on D - Quantified from a d~lul~on 

X - Quantll~ed lrom a prevlous run S - Quant~l~ed from a subsequenl run ' - Results do not meel QC acceptance cntena, see narrative 



2241 Bl,tcb Creek Rand iLl,tikrqun. ,LIl i9 . i - i - i -26  73 IJl~u, ,r ,  2.3 I - ::-j.!- 5335 . h r n  T i  I - 7i i -6F.j7 

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

Trace ID: Y 1 51 -07 

Sample ID: CRS-99-004 
Batch ID: PCB1 101 01 S 
O h  Solids: 59.5 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

PCBs 
Aroclor- 101 6 

Aroclor-1221 

Aroclor-1242 

Aroclor- 1248 

Surrogates 

Decachlorobiphenyl 

RESULTS 
U 

u 
U 

280 

RECOVERY 

77 O h  

53 O/o 

REPORTING LIMITS 

56 uglkg 

56 uglkg 

56 uglkg 

56 uglkg 

56 uglkg 

56 uglkg 

56 uglkg 

CONTROL LIMITS 

28 - 136 

36 - 125 

TRACE ID Surf~x Key: DUP . Duplicate MS - Matnx Spike MSD - Malr~x Splke Dupllcale RPD - Relat~ve Percent Dlllerence QC - Additional Quality Control - I f  - Rerun 
Qual~lier Key: U - Compound not detected J - Estimated value B - Analyle present In blank E - Exceeded the ranga of calibration D - Quant~lied lrom a d~lution 

X - Quantified from a previous run S - Quantified from a subsequent run ' - Results do no1 meet 01: acceptance crlterla, see narralive 



2241 Bl,rck Creek Road 9 M v r k c , ~ n ~ ~ .  MI 4.9444-267.3 . P h o v p  231 -7i7-5998 P,IX 2~3/-.--.3-65.j 7 

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

Total Metals 
Arsenic 
Analysis Date: 1 111 9/99 

Trace ID Sample ID 

Y151-03 CRS-99-005 

Y151-05 CRS-99-001 

Y151-06 CRS-99-002 

Y151 SB110202 Method Blank 

Analysis Date: 1 1/29/99 

Results 

18 

21 

16 

U 

Method: SW-846 7060 

Matrix: S 

Report Date: 1 1/30/99 

Batch ID: MICi 10202s 

Digestion Date: 1 1/02/99 

Reporting % Sample Sample DL 
Limits Solids Date Received Multiplier 

0.79 mglkg 50.3 10125199 10129199 15.7 

0.75 mglkg 53.0 10125199 10129199 14.9 

0.70 mglkg 56.6 10125199 10129199 14.0 

0.10 mglkg 100 NA N A 1 .O 

Trace ID Sample ID 

Y151-01 CRS-99-007 

Y151-02 CRS-99-006 

Y151-04 CRS-99-003 

Y151-07 CRS-99-004 

Reporting % Sample Sample DL 
Results Limits Solids Date Received Multiplier 

11 0.69 mglkg 71.2 10124199 10129199 13.8 

46 0.85 mglkg 58.4 10124199 10129199 17.0 

18 0.74 mglkg 66.3 10125199 10129199 14.8 

22 0.83 mglkg 59.5 10126199 10129199 16.6 

TRACE ID Suffix Key. DUP - Duplicate MS - Matnx Sp~ke MSD - Matr~x Sp~ke Du~,l~cate RPD - Relative Percenl Difference QC - Additional Quallty Conlrol - d - Rerun 
Qual~ller Key U - Compound not detected J - Est~mated value B - Analyte present In blank E - Exceeded the range of Cal bralion D - Quant~lled from a dilution 

X - Quanlilced lrom a previous run S . Quantified from a subsequenl run ' - Results do not meet QC accec~lance criteria. see narrative 



J 
Aqa ly t~ rn l  Lnl iorntortcc, lnr  

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

Method: SW-846 601 0 

Matrix: S 

Report Date: 1 1/30/99 

Total Metals Batch ID: MICI 1 0202s 

Barium Digestion Date: 11/02/99 
Analysis Date: 1 111 2/99 

Reporting % Sample Sample DL 
Trace ID Sample ID Results Limits Solids Date Received Multiplier 

Y151 SB110202 Method Blank U 1.0 mglkg 100 NA N A 1 .O 

Analysis Date: 1 111 8/99 

Trace ID 

Y151-01 

Y151-02 

Y151-03 

Y151-04 

Y151-05 

Y151-06 

Y151-07 

Sample ID 

CRS-99-007 

CRS-99-006 

CRS-99-005 

CRS-99-003 

CRS-99-001 

CRS-99-002 

CRS-99-004 

Results 

48 

84 

70 

79 

73 

64 

80 

Reporting 
Limits 

1.0 mglkg 

1.0 mglkg 

1.0 mglkg 

1.0 mglkg 

1.0 mglkg 

1.0 mglkg 

1.0 mglkg 

Yo 
Solids 

71.2 

58.4 

50.3 

66.3 

53.0 

56.6 

59.5 

Sample 
Date 

10124199 

10/24199 

10125199 

10125199 

10125199 

10125199 

10126199 

Sample DL 
Received Multiplier 

10129199 1.38 

10/29199 1.70 

10129199 1.97 

10129199 1.48 

10129199 1.87 

10129199 1.75 

10129199 1.66 

TRACE ID Sullix Key DUP - Duplicate MS - Matrix Sp~ke MSD - Matrix Splke Dupl~cate RPO - Relat~ve Percent D~llerence QC - Add~l~onal Quallly Control - If - Rerun 
Qual~f~er Key U - Compound no! detected J - Estimated value B - Analyte present in blank E - Exceeded the range ol calfbrat~on D - Quantif~ed from a dllulfon 

X - Quanl~f~ed from a prevfous run S - Ouantllled from a subsequent run ' - Results do not meet QC accc ptance crlterla, see narrative 



Ann ly t rml  Iznhorntnrrcc, Inr 

2241 Bli~ck Cr r rk  Rond M~rrkrgori. A l l  49444-267.3 I'hoiic. -731-773-5998 /,OX 231-??.?-6537 

Ms. Patti Novak 
Lakeshore Engineering 

2 

Project: #8144/Calumet 

Total Metals 
Cadmium 
Analysis Date: 1 111 2/99 

Method: SW-846 601 0 
Matrix: S 

Report Date: 1 1/30/99 

Batch ID: MIC110202S 

Digestion Date: 11/02/99 

Trace ID Sample ID 

Y151 SB1102021 Method Blank 

Reporting % Sample Sample DL 
Results Limits Solids Date Received Multiplier 

u 0.50 mglkg 100 NA N A 1 .o 
1 * 

Analysis Date: 1 111 8/99 

Trace ID Sample ID 

Y151-02 CRS-99-006 

Y151-03 CRS-99-005 

I Y151-04 CRS-99-003 

Y151-05 CRS-99-001 

Y151-06 CRS-99-002 

Y151-07 CRS-99-004 

Results 

3.6 

2.1 

1.9 

1.6 

1.4 

4.3 

Reporting 
Limits 

0.85 mglkg 

0.98 mglkg 

0.74 rnglkg 

0.94 mglkg 

0.88 mglkg 

0.83 rnglkg 

% 
Solids 

Sample Sample DL 
Date Received Multiplier 

10124199 10129199 1.70 

10125199 10129199 1.97 

10125199 10129199 1.48 

10125199 1 Of29199 1.87 

10125199 10129199 1.75 

10126199 10129199 1.66 

TRACE ID Sull~x Ke) DUP - Dupl~cale MS - Malnx Sp~ke MSD - Malnx Sp~ke Dupl~care RPD - Relal~ve Percent D~lference OC - Addltlonal Oual~ly Control - u -Rerun 
Qual~l~er Key U - Compound no1 delecled J - Esl~rnaled value B - Analyfe presenl In blank E . Exceeded Ihe range ol cal~bral~on D - Quanl~f~ed lrom a d~lul~on 

X - Ouant~l~ed from a prevlous run S - Ouantlfled lrom a s ~bsequenl run ' - Results do no1 meet OC acceptance cnlena. see narrative 



1 

Ms. Patti Novak 
Lakeshore Engineering 

f 
Project: #8144/Calumet 

Total Metals 
Cadmium 
Analysis Date: 11/22/99 

Method: SW-846 71 31 

Matrix: S 

Report Date: 1 1/30/99 

Batch ID: MIC110202S 

Digestion Date: 1 1/02/99 

i 

Trace ID Sample ID 

f Y151 SB110202F Method Blank 

Reporting % Sample Sample DL 
Results Limits Solids Date Received Multiplier 

0.47 0.1 1 mglkg 71.2 10124199 10129199 1 1.0 

U 0.050 mgkg 100 N A N A 1 .O 

TRACE ID Suff~x Key DUP - Dupllcate MS - Matnx Splke MSD - Malnx Splke Dupllcate RPD - Relative Percent D~fference QC - Add~tlonal Qual~fy Control - a . Rerun 
Qual~ller K e i  U - Compound not detected J - Esllmated value B - Analyle present In blank E - Exceeded the range ol ca ~brat~on D - Quant~l~ed lrom a d~lu l~on 

X - Quanttf~ed from a prevlous run S . Quant~f~ed lrom a s~bsequenl run ' - Resulls do no1 meel QC acce,,tance crllena see narrative 



Aotrlyrzcnl Lnborntorrrr. Inc 

2241 Rlnck C r e r k  Rond A/~r ,krgnn.  JlI 49444-26?1 Phnnr  Lj17-1-59'18 /:,I.\ l .?l-;iJ-6i.j7 

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

Total Metals 
Chromium 
Analysis Date: 1 111 2/99 

Method: SW-846 601 0 

Matrix: S 

Report Date: 1 1 /30/99 

Batch ID: MIC110202S 

Digestion Date: 1 1/02/99 

Trace ID Sample ID 
Reporting % Sample Sample DL 

Results Limits Solids Date Received Multiplier 

Y151 SB110202 Method Blank U 0.50 mg/kg 100 NA N A 1 .O 

Analysis Date: 1 111 8/99 

Reporting % Sample Sample DL 
Trace ID Sample ID Results Limits Solids Date Received Multiplier 

Y151-01 CRS-99-007 29 0.50 mgkg 71.2 10124199 10129199 1.38 

Y151-02 CRS-99-006 96 0.50 mglkg 58.4 10124199 10129199 1.70 

Y151-03 CRS-99-005 99 0.50 mglkg 50.3 10125199 10129199 1.97 

Y 151 -04 CRS-99-003 49 0.50 mglkg 66.3 10125199 10129199 1.48 

Y151-05 CRS-99-001 54 0.50 mgkg 53.0 10125199 10129199 1.87 

Y151-06 CRS-99-002 48 0.50 mglkg 56.6 10125199 10129199 1.75 

Y151-07 CRS-99-004 72 0.50 mg/kg 59.5 10126199 10129199 1.66 

TRACE ID Sull~x K6.y DUP - Duplicate MS - Malnx Splke MSD - Matr~x Sp~ke Duol~cale RPD - Relal~ve Percent D~lference QC . Add~llonal Qual~ly Control - # - Rerun 
Qualll~er Key U - Compound no1 defected J Estimated value 0 - AnallTe present ~n blank E - Exceeded the range al cal~bral~on 0 - Quanlllled from a dllullon 

X - Quanf~f~ed lrom a prevlous run S Quantll~ed lrom a subsequent run ' - Results do not meet OC acceptance crllerla see narraflve 



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

Total Metals 

Copper 
Analysis Date: 1 111 2/99 

Method: SW-846 601 0 

Matrix: S 
Report Date: 1 1130199 

Batch ID: MIC110202S 

Digestion Date: 1 1 /02/99 

Trace ID Sample ID 

Y151 SB110202 Method Blank 

Analysis Date: 1 111 8/99 

Reporting % Sample Sample DL 
Results Limits Solids Date Received Multiplier 

U 1.0 mglkg 100 NA N A 1 .O 

Trace ID 

Y151-01 

Y151-02 

Y151-03 

Y151-04 

Y151-05 

Y151-06 

Y151-07 

Sample ID 

CRS-99-007 

CRS-99-006 

CRS-99-005 

CRS-99-003 

CRS-99-001 

CRS-99-002 

CRS-99-004 

Results 

30 

320 

140 

59 

56 

62 

88 

Reporting 
Limits 

1.0 mgkg 

1.0 mgkg 

1.0 mglkg 

1.0 mglkg 

1.0 mglkg 

1.0 mglkg 

1.0 mglkg 

Yo 

Solids 
Sample Sample DL 

Date Received Multiplier 

10124199 10129199 1.38 

10124199 10129199 1.70 

I0125199 10129199 1.97 

10125199 10129199 1.48 

10125199 1 Of29199 1.87 

10125199 10129199 1.75 

10126199 10129199 1.66 

TRACE ID Suft~x Ke) DUP - Duplicate MS - Malr~x Sp~ke MSD - Matr~x Sprke Duollcate RPD - Relallve Percent Difference OC - 4ddltlonal Ouallty Conlrol - # - Rerun 
Quallfler Key U -Compound not detected J - Est~maled value D . Anatylf? present In blank E - Exceeded the range of cai~brat~on D - Quant~fted from a dllut~on 

X - Ouanttfted lrom a prevlous run S - Ouant~lled lrom a s~rbsequent run ' - Results do not meet QC accelrtance cnterla see narrative 



2241 R1,zi.k C r r r k  Ro,~d h/r r rkr~fon,  ill1 49444-267.7 . Phorrr 231-77,-5998 T,IV 1'.j/-77,j-(;?.ji 

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

Method: SW-846 601 0 

Matrix: S 
Report Date: 1 1130199 

Total Metals Batch ID: MICI 10202s 

Iron Digestion Date: 1 1/02/99 
Analysis Date: 1 1/22/99 

Reporting % Sample Sample DL 
Trace ID Sample ID Results Limits Solids Date Received Multiplier 

Y151-01 CRS-99-007 27000 34 mglkg 71.2 10124199 10/29/99 34.4 

83000 42 mglkg 58.4 10124199 10129199 42.4 

67000 49 mglkg 50.3 10125199 10129199 49.2 

60000 37 mglkg 66.3 10125/99 I0129199 37.0 

1 10000 47 mglkg 53.0 10/25199 10129/99 46.7 

59000 44 mgkg 56.6 10125199 10129199 43.7 

Y151 SB110202 Method Blank U 2.0 mgkg 100 NA N A 1 .O 

TRACE ID Sulf~x Key DUP - Dupl~cate MS - Malrlx Sp~ke MSD - Matrix Sp~ke Dupl~cate RPD - Relatlve Percent Dlfference QC - Addlt~onal Oualhty Control If Rerun 
Qual~l~er Key U - Compound not detected J - Es- mated value €3 Analyle present In blank E Exceeded the range ol cal brat~on D . Quantlhed lrom a dllut~on 

X - Quant~lred from a prevlous run S - Ouanllfled from a subsequent run ' - Results do no1 meet QC acceptance Cnterla see narratlve 



. . 
A~iulyr icul  L.nbortr/orirc. Inc. 

2241 Rlnrk Crerk Rof~rl ,Wltihrgn~i. Ml 49444-2623 . P l 1 0 ~ 7 r  2.ji-7i.3-5998 . F ~ I X  23l-''.?-lii.l7 

Ms. Patti Novak 
Lakeshore Engineering 

, , Project: #8144/Calumet 

Method: SW-846 601 0 

Matrix: S 
Report Date: 1 1/30/99 

Total Metals Batch ID: ~IC110202S 

Lead Digestion Date: 11/02/99 
Analysis Date: 1 111 2/99 

Reporting % Sample Sample DL 
Trace ID Sample ID Results Limits Solids Date Received Multiplier 

Y151 SB110202 Method Blank U 5.0 rnglkg 100 NA N A 1 .O 

! 
Analysis Date: 1 111 8/99 

Trace ID Sample ID 

Y151-01 CRS-99-007 

Y151-03 C RS-99-005 

I Y151-04 CRS-99-003 

Y151-05 CRS-99-001 

Y151-06 CRS-99-002 

t Y151-07 CRS-99-004 

Analvsis Date: 1 1/29/99 

Results 

52 

220 

170 

180 

120 

340 

Reporting 
Limits 

6.9 mglkg 

9.8 mglkg 

7.4 rnglkg 

9.4 mglkg 

8.8 mg/kg 

8.3 mglkg 

% 
Solids 

Sample Sample DL 
Date Received Multiplier 

Trace ID Sample ID 
Reporting % Sample Sample DL 

Results Limits Solids Date Received Multiplier 

TRACE ID Suf f~x Key: DUP - Duplicate MS - Matnx Spike MSD - Matnx Sp~ke Dupl~cale RPD - Relatlve Percent D~llerence QC - Add~t~onal Quality Control - # - Rerun 
Qualifier Key: U - Compound not detected J - Eslirnated value B - Analyte present In blank E - Exceeded the range ol caliorat~on D - Quanlilied lrom a d~lution 

X - Quantilied from a previous run S - Quantilled lrom a subsequent run ' - Results do not meet QC accep'ance criteria, see narrative 



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

Method: SW-846 601 0 

Matrix: S 

Report Date: 1 1/30/99 

Total Metals Batch ID: MIC110202S 

Manganese Digestion Date: 1 1/02/99 

Analysis Date: 1 1/22/99 

Reporting % Sample Sample DL 
Trace ID Sample ID Results Limits Solids Date Received Multiplier 

CRS-99-007 

CRS-99-006 

CRS-99-005 

CRS-99-003 

CRS-99-00 1 

CRS-99-002 

CRS-99-004 

Method Blank 

17 mg/kg 

21 mgkg 

25 mglkg 

19 mgkg 

23 mgkg 

22 mg/kg 

21 mgkg 

2.0 rnglkg 

TRACE ID Sulllx Key DUP - Dupl~cale MS - Matr~x Sp~ke MSD - Matr~x Splke Duplicate RPD - Relat~ve Percent D~flerence OC - Add~llonal Oual~ty Control - Y -Rerun 
Qualll~er Key U -Compound not detected J - Est~maled value B - Analyte present In blank E - Exceeded the range of cal~bral~on D - Quanlll~ed lrom a dllut~on 

X - Ouantlf~ed lrom a prevlous run S - Ouanl~fled lrom a subsequent run ' - Results do not meet OC acceutance crllerla see narrative 



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

Method: SW-846 7471 

Matrix: S 

Report Date: 1 1/30/99 

Total Metals Batch ID: MICI 10202s 

Mercury Digestion Date: 1 1/02/99 
Analysis Date: 1 1/02/99 

Reporting % Sample Sample DL 
Trace ID Sample ID Results Limits Solids Date Received Multiplier 

1.1 0.10 mg/kg 58.4 10124199 10129199 1.0 

0.28 0.10 rnglkg 50.3 10125199 10129199 1.0 

Y151-04 CRS-99-003 0.20 0.10 mglkg 66.3 10125199 10129199 1.0 

0.22 0.10 mglkg 53.0 10125199 10129199 1.0 

0.23 0.10 mglkg 56.6 10125199 10129199 1.0 

0.27 0.10 rnglkg 59.5 10126199 10129199 1.0 

Y151 SB110202 M e t h o d  Blank U 0.10 mglkg 100 NA N A 1 .O 

TRACE ID Suffix Key: DUP - Duplicate MS - Matrix Spike MSD . Matr~x Sp~ke Doplicale RPO - Relative Percent D~fference QC - Additional Quality Control - # - Rerun 
Qualilier Key: U -Compound not detected J . Estimated value B .  Analre present In blank E - Exceeded the range of calibration D . Quantified from a dilul~on 

X - Quantified from a previous run S - Quant~lied from a subsequent run ' - Results do not meet QC acceptance criteria, see narrative 



I 
Lnnlyrrrol I nbor ,~ ror~rc .  Inr 

224; R L c k  Crrpk Roirri ~5fnrkegon. ,tlI 49444-267.5 . Phone 231-773-5998 Fd.v 2.jl-:73-653' 

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

Total Metals 
Nickel 
Analysis Date: 1 111 2/99 

Method: SW-846 601 0 

Matrix: S 

Report Date: 1 1130199 

Batch ID: MICI 10202s 
Digestion Date: 1 1/02/99 

Trace ID Sample ID 
Reporting % Sample Sample DL 

Results Limits Solids Date Received Multiplier 

Y151 SB110202 Method Blank U 1.0 mglkg 100 NA N A 1 .O 

Analysis Date: 1 111 8199 

Trace ID Sample ID 
Reporting % Sample Sample DL 

Results Limits Solids Date Received Multiplier 

30 1.4 mglkg 71.2 10124199 10129199 1.38 

70 1.7 rnglkg 58.4 10124199 10129199 1.70 

50 2.0 rnglkg 50.3 10125199 10129199 1.97 

29 1.5 mglkg 66.3 10125199 10129199 1.48 

27 1.9 mglkg 53.0 10/25199 10129199 1 .87 

28 1.8 mglkg 56.6 10125199 10129199 1.75 

4 1 1.7 mglkg 59.5 10126199 10129199 1.66 

TRACE ID Suff~x Key DUP - Dupllcale MS - Malr~x Sprre MSD - Malr~x Sp~ke Dupllcale RPD - Relat~ve Percent Dltlerence QC Addltlonal Quality Control - Y - Rerun 
Qual~l~er Key U - Compound not detected J - Eslmaled value B - Analyle presenl In blank E - Exceeded the range ol callbratlcm D - Quanllfled from a d~lut~on 

X - Quanl~f~ed lrom a prevlous run S - Quanlllled lrom a wbsequenl run ' - Resulls do no1 meet OC accnptance cnterla see narral~ve 



2241 Hlnck Crrrb Rmrd Murkrgon. All 49-144-207.1 Pirurir l?l-:,-.j-i93t( F,i.v _'.iI--'j-(, j J 7  

Ms. Patti Novak 
Lakeshore Engineering 

' ;I 
Project: #8144/Calumet 

Total Metals 
Phosphorus 
Analysis Date: 1 111 2/99 

Method: SW-846 601 0 

Matrix: S 

Report Date: 11/30/99 

Batch ID: MIC110202S 

Digestion Date: 11/02/99 

Trace ID Sample ID 

Y151 SB110202 Method Blank 

Analysis Date: 11/29/99 

-- - 

Reporting % Sample Sample DL 
Results Limits Solids Date Received Multiplier 

U 5.0 mgkg 100 NA N A 1 .O 

Trace ID 

Y151-01 

Y151-02 

I Y151-03 

Y151-04 

Y151-05 
1 Y151-06 

Y151-07 

Sample ID 

CRS-99-007 

CRS-99-006 

CRS-99-005 

CRS-99-003 

CRS-99-00 1 

CRS-99-002 

CRS-99-004 

Results 

400 

1100 

690 

620 

630 

600 

770 

Reporting 
Limits 

14 mg/kg 

17 mglkg 

20 rnglkg 

15 rng/kg 

19 mg/kg 

18 mglkg 

17 rnglkg 

% 
Solids 

Sample Sample 
Date Received 

TRACE ID Sull~x Key DUP - Dupl~cale MS - Malnx Sp~ke MSD - Matr~x Sp~ke Dupl~cale RPD - Relal~ve Percent D~lference QC - Add~llonal Qual~ty Control - 1 - Rerun 
Qual~l~er Key U - Compound not delected J - Esllmaled value B - Analyie presenl In blank E - Exceeded the range of cal~bral~on D - Quanl~l~ed lrom a dllul~on 

X - Quanl~f~ed from a prevlous run S - Quant~f~ed from a sLbsequen1 run ' - Results do no1 meet QC accep'ance cr!ler!a, see narrallve 



224,' Blnck Crrrk Rond . Mlrrkqfon. M I  49444-267.3 Phorie Z.i/-.?7.T-5978 ' I:,I.Y 2.ii-;73-65.j7 

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

Total Metals 
Zinc 
Analysis Date: 11/12/99 

Method: SW-846 6010 
Matrix: S 

Report Date: 1 1/30/99 

Batch ID: MICI 10202s 
Digestion Date: 1 1/02/99 

Trace ID Sample ID 

Y151 SB110202 Method Blank 

Analysis Date: 11/18/99 

Reporting % Sample Sample DL 
Results Limits Solids Date Received Multiplier 

Trace ID Sample ID 

Analysis Date: 

Trace ID 

Y151-02 

Y151-03 

Y151-04 

Y151-05 

Y151-07 

Reporting % Sample Sample DL 
Results Limits Solids Date Received Multiplier 

1 90 1.4 rnglkg 71.2 10124199 10129199 1.38 

430 1.8 rnglkq 56.6 10125199 10129199 1.75 

Sample ID 

CRS-99-006 

CRS-99-005 

CRS-99-003 

CRS-99-001 

CRS-99-004 

Reporting % Sample Sample DL 
Results Limits Solids Date Received Multiplier 

1600 17 rnglkg 58.4 10124199 10129/99 17.0 

1100 20 mglkg 50.3 10/25/99 10129199 19.7 

620 15 mglkg 66.3 10125199 10129199 14.8 

520 19 mglkg 53.0 10125199 10/29199 18.7 

1500 17 mglkg 59.5 10126199 10129199 16.6 

TRACE ID SuHix Key: DUP - Duplicate MS - Matrix Spike MSD - Matrlx Spike D~plicale RPO - Relal~ve Percent Dillerence QC - 4dd1tional Quality Control - Y - Refun 
Qualll~er Ke).: U - Compound not detected J - Eslmated value B - Analyte present In blank E - Exceeded !he range ol ca~bral~on D - Quanlilied lrom a dilution 

X - Quant~lied lrom a previous run S . Quant~l~ed Irorn a subsequent run ' - Results do not meet QC accerllance critena, see narraltve 



224.' Blurb Crprk Hond . M u r k r ~ n n .  .2.I/ 49444-267j . Plrone 231-77j-5338 f i r \ -  2.31- -71~6j.i7 

I Ms. Patti Novak Method: EPA 350.1 
Lakeshore Engineering Matrix: S 
Project: #8144/Calumet Report Date: 1 1/29/99 

8 I 

Ammonia 

I / I  Batch ID: AMM110503S 
Preparation Date: 1 1/05/99 

Analvsis Date: 1 1/05/99 
, , 

Trace ID 

Y151-01 

Y151-02 

Y151-03 

Y151-04 

Y151-05 

Y151-06 
I / 

Y151-07 

Y151 SB110503 

Sample ID 

CRS-99-007 

CRS-99-006 

CRS-99-005 

CRS-99-003 

CRS-99-001 

CRS-99-002 

CRS-99-004 

Method Blank 

Results 

86 

220 

85 

120 

240 

77 

160 

1.2 

Reporting 
Limits 

1.0 mglkg 

1.0 mglkg 

1.0 mglkg 

1.0 mglkg 

1.0 mglkg 

1.0 mglkg 

1.0 mglkg 

1.0 mglkg 

Yo 
Solids 

Sample Sample DL 
Date Received Multiplier 

1 0124199 10129199 1 .O 

10124199 10129199 1 .O 

1 0125199 10129199 1 .O 

10125199 10129199 1 .o 

10125/99 10129199 1 .O 

10125199 10129199 1 .o 
10126199 1 0129199 1 .O 

N A N A 1 .o 

TRACE ID Suff~x Key DUP - Dupltcate MS - Malr~x Sp~ke MSD - Matrlx Sp~ke Dupl~cale RPD - Relal~ve Percent D~lference QC . Add~t~onal Oual~ly Conlrol - # Rerun 
Oual~l~er K-.y U - Compound no1 detected J - Esl~maled value B - Analyte present In blank E - Exceeded the range of cal~brat~on D Quantll~ed lrom a d~ lv l~on  

X - Ouanttl~ed trom a prevtous run S - Ouanl~lled from a subsequent run ' - Results do not meel OC acceptance crllerla see narrallve 



2241 Rlcrk Creek Road . .hlrrrkr~o~r, MI -194,i4-Z67J l'horrr 2 3 1 - 7 7 j - 5 7 9 8  . F,IY 231 -7,-.I-61.37 

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

I 

COD 

I 
Batch ID: COD1 10801 S 

Preparation Date: 

Analysis Date: 1 1/03/99 

Method: Plumb 

Matrix: S 

Report Date: 1 1/29/99 

,I 

Trace ID Sample ID 

Y151-05 CRS-99-001 
e < 

Analysis Date: 1 1/08/99 

Reporting % Sample Sample DL 
Results Limits Solids Date Received Multiplier 

Trace ID Sample ID 

CRS-99-007 

CRS-99-006 

CRS-99-005 

CRS-99-003 

CRS-99-002 

CRS-99-004 

Method Blank 

Results 

63000 

180000 

31 0000 

180000 

120000 

210000 

U 

Reporting 
Limits 

1300 mglkg 

1700 mglkg 

2400 mglkg 

1900 mglkg 

850 mgkg 

2200 mglkg 

200 mglkg 

Yo 
Solids 

Sample Sample DL 
Date Received Multiplier 

TRACE ID Sulfix Key DUP - Duplicate MS - Matrix Spike MSD - Matrix Spike Dul~licate RPD - Relat~ve Percenl Difference OC . Additional Ouallly Control - I - Rerun 
Qualil~er Key: U - Compound not delected J - Estlmaled value I3 - Analyte presenl in blank E - Exceeded the range 01 calibralion D - Quant~lled from a d~lution 

X - Quant~lied from a previous run S - Ouanl~l~ed lrom a subsequenl run ' - Resulls do not meel OC accep'ance cr~leria, see narrallve 



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

I 

Oil & Grease 

I I 
Batch ID: O&G110301 S 

Preparation Date: 

Analysis Date: 1 1/04/99 

Method: EPA 9071 

Matrix: S 

Report Date: 1 1/29/99 

/ ' I  

Trace ID Sample ID 

Y151-01 CRS-99-007 

Y151-02 CRS-99-006 

Y151-03 CRS-99-005 

Reporting % Sample Sample DL 
Results Limits Solids Date Received Multiplier 

U 350 mglkg 71.2 10124199 10129199 1.40 

2800 430 mg/kg 58.4 10124199 10129199 1.71 

U 500 mglkg 50.3 10125199 10129199 1.99 

U 470 mglkg 53.0 10125199 10129199 1.88 

U 440 mglkg 56.6 10125199 10/29/99 1.76 

670 420 mglkg 59.5 10126199 I0129199 1.68 

Y151 SB110301 Method Blank U 250 mglkg 100 NA N A 1 .O 

TRACE ID Suffix Key DUP - Duplicate MS - Matrtx S p l ~ e  MSD - Malrlx Sp~ke Duplicate RPD - Relat~ve Percent Difference QC Add~t~onal Qual~ty Control - 11 Rerun 
V Qualif~er Key U - Compound not detected J - Es:tmated value B - Analyle present In blank E - Exceeded the range of caltbrat~on D - Quant~f~ed lrom a d~lul~on 

X - Quanl~l~ed from a prevlous rLn S - Quanl~l~ed lrom a r,ubsequent run ' - Results do not meet OC accrplance cnlena, see narrallve 



2241 Blark C r r t k  Rntrd M r ~ ~ k r ~ o ~ r .  Al l  49444.2673 l 'ho~rf 23/ -77?. i398 . k n r  2 j I  --3-653' 

Ms. Patti Novak Method: EPA 9012 

Lakeshore Engineering Matrix: S 
Project: #8144/Calumet Report Date: 1 1/29/99 

Total Cyanide 

t ,  
Batch ID: CYD110703S 

Preparation Date: 11/07/99 

Analvsis Date: 1 1/08/99 

Trace ID 

Y151-01 

Y151-02 

Y151-03 

Y151-04 
! 

Y151-05 

Y151-06 

Y151-07 

Y151 SB110703 

Sample ID 

CRS-99-007 

CRS-99-006 

CRS-99-005 

CRS-99-003 

CRS-99-001 

CRS-99-002 

CRS-99-004 

Method Blank 

Results 

1 .I 

0.34 

1.7 

2.5 

0.80 

1.5 

5.9 

U 

Reporting 
Limits 

0.20 mglkg 

0.20 mglkg 

0.23 mglkg 

0.20 mgtkg 

0.20 mglkg 

0.20 mglkg 

0.20 mglkg 

0.20 mglkg 

Yo 
Solids 

Sample Sample DL 
Date Received Multiplier 

TRACE ID Sutt~x Key DUP . Dupl~cate MS . Matr~x Sp~ke MSD . Malr~x Sp~ke Dutrllcale RPD - Relal~ve Percenl D~lference CIC - Addlllonal Ouallly Control - 11 - Rerun 
Oual~l~er Key U - Compound no1 delecled J - Esl~lnated value B - Analyte present In blank E . Exceeded the range 01 cal bral~on D - Ouanl~l~ed from a d~luljon 

X - Quanl~t!ed lrom a prevdous run S - Quanl~l~ed lrom a subsequent run ' - Results do not meet OC acceGlance crllena, see narrative 



224.' B111r.k C r r r k  Road . M u r k r ' p n ,  (All 49444.2673 . Phonr 23/.-73-5998 /:as .',j1..7/.j.6>.$7 

Ms. Patti Novak 
I 

Lakeshore Engineering 
Project: #8144/Calumet 

' 1  

Total Kjeldahl Nitrogen 
Batch ID: TKN110901 S 

i 
Preparation Date: 1 1/09/99 

Analysis Date: 1 111 1/99 

Method: EPA 351.2 

Matrix: S 
Report Date: 1 1/29/99 

* 
Trace ID Sample ID 

CRS-99-007 

CRS-99-006 

CRS-99-005 

CRS-99-003 

CRS-99-001 

CRS-99-002 

CRS-99-004 

Method Blank 

Results 

900 

1000 

1500 

640 

980 

1000 

1100 

U 

Reporting 
Limits 

66 mgkg 

84 mgkg 

110 mgkg 

49 mglkg 

78 mgkg 

86 mgkg 

73 mgkg 

20 mglkg 

Yo 

Solids 
Sample Sample DL 

Date Received Multiplier 

10124199 10129199 3.32 

10124199 10/29/99 4.21 

10125199 10129199 5.26 

10125199 10/29/99 2.46 

10125199 10129199 3.89 

10125199 10129199 4.28 

10126199 10129199 3.64 

N A N A 1 .o 

TRACE ID Sulfix Key: DUP - Duplicate MS - Matrix Sp~ke MSD - Matrix Sptke Duplicate RPD - Relative Percent Dlllerence QC - Additional Qual~ry Control - U - R e ~ n  
Qualifier Key: U - Compound not detected J . Est~mated value B - Analyie present In blank E - Exceeded the range of callbration D - Quant~l~ed lrom a dilution 

X - Quantil~ed lrom a prevlous run S - Quant~lied from a subsequent run ' - Results do not meet OC acceptance criteria, see narrative 



2241 t l l j~ l rk  C'r r rk  Koed M v ? k e g o t ~ ,  it,!/ i 9 + 4 ~ 1 - 2 6  '5 . I ' h o ~ l e  2.jI---.i-i33H L7\ .'.iI---.i-(;i.?7 

Ms. Patti Novak 
Lakeshore Engineering 

I Project: #8144/Calumet 

Percent Volatile Residue 
Batch ID: PVR110501 S 

Analvsis Date: 1 1 /05/99 

Method: Plumb 

Matrix: S 
Report Date: 1 1 129199 

Trace ID Sample ID 

Y151-01 CRS-99-007 

Reporting % Sample Sample DL 
Results Limits Solids Date Received Multiplier 

TRACE ID SuHix Key DUP - Dupl~cale MS - Matrlx Spike MSD - Malnx Sp~ke Dupl~cale RPD - Relal~ve Percent Difference QC - Additional Qualily Control . d - Rerun 
Qualifier Key: U -Compound not delecled J - Estimated value R - Anaiyle! present in blank E - Exceeded Ihe range ol cal bralion D - Quanl~ l~ed lrom a dllullon 

X - Quantified from a previous rur S - Quanl~fied from a subsequent run ' - Results do not meet QC acceplance cnleria, see narrallve 



4 Qualitv Control Result: 



Wet Chemistry Quality Control Report 

TKN 

QC Batch ID: TKNI 10901 S 
Analysis Date: 1111 1/99 
MSIMSD ID: Y151-01 MS/MSD 

U 

Control Limits h 
4 

LCS Spk. LCSD Spk. 
P 
hi 
c\ 

Parameter Added Added LCS Result LCSD Result LCS % Rec. LCSD % Rec. RPD % Rec. RPD ,> 
mg/kg mglkg mglkg mglkg 3 - 

TKN 100 100 83.32 75.56 83 *76 8.8 80 - 120 20 - 
a 
h 

Control Limits "I 

,? 

MS Spk. MSD Spk. % 

Parameter Sample Result Added Added MS Result MSD Result MS % Rec. MSD % Rec. RPD % Rec. RPD? 
mg/kg mg/kg mg/kg mg/kg mg/kg h, L 

1 

TKN 899.7 331.6 325.6 1286 1242 117 105 11 75-125 20+ ... 
0, 

I TKN  he 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 control, no qualification of data is necessary. 



2241 BInrk Creek Rood M u r k c p ~ r ,  MI 494'44-267j I'lrurrc 231 -7L3-5938 . h1.x 2.j/-7-?-6S.i7 

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

Trace ID: Y151 SB110101 
Sample ID: Method Blank 

Batch ID: PCB1 101 01 S 
% Solids: 100 

Method: 
Matrix: 

DL Multiplier: 
Sample Date: 

Sample Received: 
Extraction Date: 

Analysis Date: 
Report Date: 

PCBs 
Aroclor-1016 

Aroclor- 1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor- 1254 

Surrogates 

Decachlorobiphenyl 

RESULTS 
U 

RECOVERY 

101 O/o 

7 1 '10 

REPORTING LIMITS 

50 uglkg 

50 uglkg 

50 ug/kg 

50 uglkg 

50 uglkg 

50 uglkg 

50 uglkg 

CONTROL LIMITS 

28 - 136 

36 - 125 

TRACE ID Suf'ix Key: DUP - Dupl~cate MS - Matrix Spike MSD - Matnx Spike Duplicate RPD - Relative Percent Difference QC - Additional Oual~ty Control - W - Rerun 
Qualbfier Key: U - Compound not detected J - Estimated value B - Analyte presenl in blank E - Exceeded the range of callbration D - Quantified lrom a dilut~on 

X - Ouant~fied from a previo~s run S - Quant~f~ed lrorn a subsequent run ' - Results do not meet QC acceptance crlterla, see narrative 



I Laboratory Control Spike Recovery and RPD Summary Report 

, ( . a c e l ~ :  SS,SSD 110101 

QC Batch ID: PCB1 l O l C l S  

.nalytical Batch: 

I &traction Date: 1 1-1 -9V 

Analysis Date: 1 1-3-99 

Analyst Initials: TM L 

Matrix: SOIL 

Method Number: 8082 

Client: Lakeshore Engineering Y151 

Multiplier: 0.0333 

QC Limits 

Compound Name I ' 
(oclor 1016 

broclor 1260 

QC Umits 
Surrogates I 

ecachlorobiphenyl 

'L&trachloro-m-xylene 

= see narrative below 

Amount 
Added 

0.50 

0.50 

LCS 
Conc 

0.49 

0.36 

LCSD 
Conc 

0.48 

0.35 

LCS 
%Rec 

97 

72 

LCSD 

%Rec 

95 

70 

% Rec 

28-1 36 

361 25 



I 
Matrix Spike Recovery and RPD Summary Report 

trace ID : MS. MSD Y151-06 

QC Batch ID: PCB1 10101s 

lnalytical Batch: 

!xtraction Date. 1 1-1 -95, 

4nalvsis Date: 1 1-3-99 

Analyst Initials: TML 

Matrix: SOIL 

Method Number: 8082 

Client: Lakeshore Engineering Y 151 

MS Multiplier: 0.0588 

MSD Multiplier: 0.0587 

QC Limits 

' = see narrative below 

I 

I 
QC Limits 

Surrogates 

)ecachlorobiphenyl 

MS 
Conc 

0.20 

Amount 
Added 

0.50 

MSD 
Conc 

0.15 

MS%Rec 

4 1 

MSD 
%Rec 

30 

% Rec 

28-1 36 



Laboratory Control Spike Recovery and RPD Summary Report 

Trace LCS ID : SSlSSD110202 

QC Batch ID: MIC110202S 

Digestion Date: 11/02/99 

QC Limits 

l ~ i c k e l  

Phosphorus 

Zinc 

U 
U 
U 

40.0 

400 

40.0 

39.3 

404 

42.5 

36.5 

399 

41.3 

98 

101 

106 

91 

100 

103 

7.4 1 20 

1 .O 1 2 0  

2.9 1 2 0  

Rr) - 120 

8 0 - 1 2 0  

8 0 - 1 2 0  

6010 

6010 

6010 



Matrix Spike Recovery and RPD Summary Report 

Trace ID : Y151-06 MSIMSD 

QC Batch ID: MIC110202S 

Digestion Date: 1 1/02/99 

Matrix: Soil 

QC Limits 

[~rsenic  he 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. 

l~hrorniurn I '~he 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. 

lcopper  he 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. 

[lron  he 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. 

[~an~anese l ~ h e  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. 

[zinc I '~he 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. 



Ammonia 
l ~ r a c e  LCS ID: SS/SSD110503 
QC Batch ID: AMM110503S 
Analysis Date: 1 1/05/99 
MSIMSD ID: Y151-01 MSIMSD 
Method: 350.1 

Wet Chemistry Quality Control Report 

CYANIDE 
l ~ r a c e  LCS ID: SS/SSD110703 
QC Batch ID: CYD110703S 
Analysis Date: 11/08/99 
MSIMSD ID: Y151-01 MSIMSD 

COD 
l ~ r a c e  LCS ID: SS/SSD110801 
QC Batch ID: COD1 10801 S 
Analysis Date: 11/08/99 
MS/MSD ID: Y151-01 MS/MSD 
Method: Plumb 

Oil & Grease 
l ~ r a c e  LCS ID: SS/SSD110301 
QC Batch ID: O&G110301 S 
Analysis Date: 11/04/99 
MS/MSD ID: Y151-01 MSIMSD 
M~thnri. 91171 

2 

Control Limits ir . 
LCS Spk. LCSD Spk. .Y A 1 

Added Added LCS Result LCSD Result LCS % Rec. LCSD % Rec. RPD % Rec. RPD Parameter ill  t 

mglkg mgkg mgkg mgkg C 3c 

Ammonia 24.0 3 4 . 0 ~  24.47 24.48 102 1 02 0 80 - 120 20 4 - .  

COD 12500 121 26 12032 97 96 1 .O 80 - 120 20 ,t- - 
Cyanide 4.80 . 4.853 4.829 101 101 0 90 -  110 20 - 

4 

Oil & Grease 2995 2725 2525 9 1 80 13 80 - 120 20 ,'d 
& 

z. 
2 
\ 1 

Control Limits 4 9 

. . 
Y - 
.. 9 
5 
?- . 
?J- C 

2 -. 
a 7 . - ; . - . 



Wet Chemistry Quality Control Report 

QC Batch ID: TKN110901 S 
Analysis Date: 11/11/99 
MSIMSD ID: Y151-01 MSIMSD 

Cnntrnl I imitc 2 
Parameter 

TKN 

?' 
TKN I * ~ h e  laboratory control sample duplicate recovery was out of control. Because the laboratory control sample recovery and the RPD Z 

Control Limits k2 

between the laboratory control sample and laboratory control sample duplicate were in control, no qualification of data is necessary. P .. 
9 -. - . . 
h 

LCS Spk. 
Added 
mg/kg 

? 00 

Parameter 

TKN 

LCSD Spk. 
Added 
mglkg 

100 

Sample Result 

mg/kg 
899.7 

LCS Result 
mg/kg 
83.32 

MS Spk. 
Added 

mg/kg 
331.6 

LCSD Result 

mg/kg 
75.56 

MSD Spk. 
Added 

mg/kg 
325.6 

MS Result 

mg/kg 
1286 

LCS % Rec. 

83 

RPD 

8.8 

LCSD % Rec. 

'76 

MSD Result 

mg/kg 
1242 

% Rec. RPD 

80 - 126 20 

MS % Rec. 

117 

MSD % Rec. 

105 

Cc 

RPD % Rec. RPD? 
hr 
LA - 

11 75-125 2 0 5  



Chain of Custody Form(s, 
;ample Log-in Checklist(s) 



r r F ~r r c r I 

ANALYTICAL SERVICES AUTHORIZATION 
! l i t f t / ~ ' / t c ~ t /  I L ~ / ) O ~ I ~ / I I I I ( ~ ~ .  / i f f .  CHAIN-OF-CUSTODY RECORD 

' *, 
?24 /  R l f t f  l C'r .cd  K o ( r d  Mt~.r!ic,qoir.  MI 4944.1-267.q 
"lrr ,~ tc  616-77.1-,5998- F o r  616-77.q-65.17 

l d \ q  
PLEASE COMPLETE STEPS I THRU 3. TRACE PERSONNEL WILL COMPLETE SECTIONS SHADED BLUE. Page I of / 

CLIENT SAMPLE ID 

Z 

3 ""#" RELEASED BY RECEIVED BY DATE 
V) 

n = A 

~9 + S  - 7  'A [&rW . 
m =  3) 



r 
oat,: aiz! 194 Client Name: !~=;\W\N$ of coolers: 

Cooler #s: 

Project ~t. "Y (5 \ Logged in by: Cooler #s: 
- 

I Cooler Receipt 
Trace courier 0 

Coolerlsamples delivered by: Hand delivered Name of delivery person: . . 

Commercial courier Name of courier service: 

Did cooler come with a bill of lading? 

I Yes a Way Bill or Tracking + 

l t ~ ~  Seals present and intact on cooler7 
No 0 SE Y5M.K 

Yes a Custody seals signed by: 
I I 

Client COC number: 

$ Type of packing in cooler: 
1 

Coolant and Temperature 
T v ~ e  o f  Coolant Used I Tem~erature (as taken in Cooier) 

I No 

Slurry wl crushed, cubed, or chip ice? & 
I '  

blultiple bags of ice around samples? 

Ice Packs1 Blue Ice : 0 0 - 

Time: 2 1 9  ' 
0 P " 

Range of 3 samples: 5 2 'C 

Melt Water: "S -- - 
I No Coolant Present: l-l Ice still present upon receipt: [M Yes 1 No 

I General 1 

Yes No NA 

COC taped to inside of cooler !id? ix ........................................................................................... d 

All bottles arrived unbroken with labels in go3d conditicn? ........................................................................................... 
Each sample is in a sealed plastic bag? 

m n E  
........................................................................................... clmm 

j Labels filled out comple!e~y? ........................................................................................... mDl2 
All bottle labels agree with Cham of Custody (CCC)? ........................................................................................... 

~ui-bent sample to run tests recuested? mEm ........................................................................................... 
pH checked and samples at correc: ?ti? ........................................,.................................................. ODE 

-7 

Correct preservative added to samples? lA ........................................................................................... 
i ?I)RC./GZO sa rn~ les  received and ao~rocr iate cneck in form com~letea? r i m  , . ........................................................................................... I -'a 

Air oubbles absent from VCAs? ........................................................................................... 
C ;C fillea out properly and s~gned by ciient? 

I r l E  
........................................................................................... 

COC signed In by TRACE sample custocian? 
rnDC 

........................................................................................... BEID 
Was project manager called and samples discussed? ........................................................................................... 

I Contac:: Date: 

I - 

Login2 TRACE Analytical Laboratories. Inc. Rev.5 7!2!108 



C U S ~ ~ D Y  SEAL 
Date lfi.,dg 4 4  s&x&b 

CUSTODY SEAL 
Date 16 ,Jn% . 35 

/*LLY -']qlm&& - S i r e  

FROM 

M~~~~ of Assumedsender unless 
OlhenvISe noted 

K d e r  

- - 

P - 
TO 
r 

%arc, 
Bll~ng Referem mn -r C.I mvpcs - 

I 
l -  

I .  : \ j  I I 

- 

* b 7 8 0 8 5 5 0 L L *  




