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INTRODUCTION 

The Metropolitan Water Re~l~amation Dis- 
trict of Greater Chicago (District) generates 
about 190,000 dry tons of biosolids annually 
through the operation of seven water recla- 
mation plants ( W s ) .  Final biosolids 
products are generated at four of the Dis- 
trict's W s :  Calumet, John E. Egan, 
Hanover Park, and Stickmey. The biosolids 
are produced through two main sludge proc- 
essing trains fSPTs), the high solids sludge 
processing train (HSSI'T) and low solids 
sludge processing tmin (LSSPT). In the 
HSSPT, anaerobically digested sludge is 
centrifuged to 28 - 30 percent solids con- 
tent. At this stage, it meets the Class B 
pathogen criteria of the United States Envi- 
ronmental Protection Agency's (USEPA) 
Part 503 regulations for the land application 
of biosolids. The centrifuge cake biosolids 
are either land applied directly (Calumet, 
Egan, and Stickney WRPs) or are further 
processed by tagoon-aging followed by air- 
drying to approximately 65 percent solids 
(Calumet and Stickney WRPs). In the 

, LSSPT, the anearobically-digest sludge is 
gravity thickened by lagoon-aging and then 
air-dried. The air-dried biosolids from both 
processing trains meet the Part 503 Class A 
pathogen criteria, the Part 503 Vector At- 
traction Reduction Requirements, and have a 
soil-like appearance and properties that al- 
low them to be used as a soil conditioner. 

Most of the District's biosolids are managed 
by land application through the following 
programs under permits issued by the Illi- 
nois Environmental Protection Agency 
(EPA) : 

Fiseher Farm Land Application - 
The anaerobically digested liquid 

Class B biosolids from the 
Hanover Park WRP are applied 
to the Fischer Farm located car! 
the plant grounds. 

* Farmland Application - Class B 
centrifuge cake biosolids from 
the Calumet, Stickney, and John 
E. Egan WFWs are used tcj fertil- 
ize farmland in Cook and ohher 
nearby counties. 

Controlled Solids Distribution - 
Aged, air-dried Class A biosoiids 
from the Stickney and Calumet 
WRPs are used in the Chicago 
Metropolitan area as a soil sub- 
stitute or amendment for the con- 
struction of recreational fields, 
landscaping, golf courses ete, 

Landfill Final and Daily Covers - 
Biosolids from the Stickney and 
Calumet WRPs are also used for 
landfill final and daily covers. 

The District generates data on the ckarac- 
teristics of its biosolids through routine 
monitoring and reporting requirements of 
regulatory agencies and operating permits. 
Data on biosolids properties are also gener- 
ated through scientific research or other 
studies that are designed specifically for 
evaluating biosolids characteristlics not 
measured in the routine monitoring pro- 
grams. 

The purpose of this report is to provide in- 
formation on the chemical characteristics of 
the District's biosolids to biosolids users. 



BIOSOLIDS CHEMIC AL CHARACTERISTICS 

Biosolids Nutrients and Trace Metal 
Chemistry 

The District conducts analysis of its bio- 
solids as required by the USEPA's Part 503 
biosolids land application regulations and by 
permits issued by the IEPA. The data re- 
ported here also include some parameters 
that are not required for Part 503 or IEPA 
monitoring compliance. These data are pri- 
marily used to provide information to bio- 
solids users, and for estimating agronomic 
and metal loading rates for the Class B bio- 
solids farmland application program. 

A summary of the nutrient and trace metal 
data for centrifuge cake biosolids generated 
at the Calumet, John E. Egan, and Stickney 
WRPs in 2003 are presented in Tables 1, 2, 
and 3, respectively. These biosolids are 
used to fertilize crops. They are Class B 
with respect to the Part 503 pathogen stan- 
dards and can meet the vector attraction re- 
duction requirements through incorporation 
into soil. 

Data for the Class A lagoon-aged, air-dried 
biosolids from the Calumet and Stickney 
W s  are presented in Tables 4 and 5, re- 
spectively. The John E. Egan WRP does not 
produce lagoon-aged, air-dried biosolids. 
All lagoon-aged, air-dried District biosolids 
that are land applied as a soil conditioner or 
topsoil substitute meet the Part 503 Excep- 
tional Quality (EQ) criteria. The most dis- 
tinct chemical differences between the cen- 
trifuge cake and the air-dried biosolids are 
the lower concentrations of volatile solids, 
total Kjeldhal nitrogen (TKN), and ammo- 
nia-nitrogen @El3-N) in the air-dried bio- - 
solids. These lower concentrations are 
mainly due to the loss of volatile solids and 
NH3-N by volatilization during the lagoon- 

aging and air-drying processes. 

Biosolids Toxicity Characteristic Leach- 
ing Procedure (TCLP) Analyses 

The TCLP analyses of biosolids are required 
to meet the requirements of the USEPA's 
Part 261 rule where biosolids are used as 
landfill daily cover. The suite of analyses 
needed to meet those requirements includes 
total-extractable as well as TCLP- 
extractable concentrations. The TCLP data 
generated for lagoon-aged, air-dried bio- 
solids from the Calumet and Stickney 
WRPs, and for centrifuge cake biosolids 
from the John E. Egan WRP are presented in 
Tables 6, 2, and 8, respectively. The data 
show that, in the TCLP extracts, most of the 
organic compounds are undetectable and the 
concentrations of the metals are much lower 
than the Part 261 regulatory limits. All Dis- 
trict biosolids passed the TCLP test and are 
thereby classified by the USEPA and IEPA 
as non-hazardous and are suitable for use as 
daily landfill cover. 

Tiered Approach to Corrective Action 
Objectives (TACO) 

The TACO Standards were promulgated in 
1997 as a voluntary program under Title 35, 
Illinois Administrative Code Part 742 to es- 
tablish standards for the cleanup of contami- 
nated sites in Illinois. The program was de- 
signed primarily to address the "how clean 
is clean" problem experienced in the imple- 
mentation of other brownfield cleanup pro- 
grams, such as the Site Remediation Pro- 
gram and the Leaking Underground Storage 
Tanks Program. For brownfields that meet 
the TACO cleanup objectives in the respec- 
tive programs, the state issues a "No Further 
Remediation" letter. Objectives were devel- 



TABLE 1. CHEMICAL COMPOSITION OF CENTRIFUGE CAKE BIOSOLEnS 
COLLECTED FROM THE CALUMET WRP IN 2003 AND APPLICABLE 

PART 503 EQ LIMITS 

C Parameter Units Mean Min. Max. 503 Limit 

pH 
Total Solids % 
Total Volatile % 
Solids 
Volatile Acids mg/dry kg 
Total Kjetdahl-N " 
NH3-N Pa 

Total P t l  

Ag 
I* 

A1 I I  

As ? I  

Ba II 

Be I 

Ca II 

Cd I, 

Cr 11 

Cu I t  

Fe ,I 

Hg 
11 

K 11 

Mg 
il 

Mn I t  

Mo I1 

Na II 

Ni 11 

Pb I1  

Sb II 

Se !I 

T1 I1 

I! 

Zn 



TABLE 2. CHEMICAL COMPOSITION OF CENTRlFUGE CAKE BIOSOLIDS 
COLLECTED FROM THE JOHN E. EGAN WRP IN 2003 AND APPLICABLE 

PART 503 EQ LIMITS 

Parameter Units Mean Min. Max. 503 Limit 

pH 
Total Solids 
Total Volatile Solids 
Volatik Acids 
Total Kjeldahl-N 
NH3-N 
Total P 
Ag 
A1 
As 
Ba 
Be 
Ca 
Cd 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Mo 
Na 
Ni 
Pb 
Sb 
Se 
T1 
Zn 

ND-No data. 



TABLE 3. CHEMICAL COMPOSITION OF CENTRIFUGE CAKE BIOSOLZBS 
COLLECTED FROM THE STICKNEY WRP IN 2003 AND APPLICABLE 

PART 503 EQ LIMITS 

. Parameter Unit Mean Min. Max. 503 Limit 

pH 
Total Solids 
Total Volatile Solids 
Volatile Acids 
Total K-jeldhal-N 
NH3-N 

Total P 20,9 1 5 
ND' 

17,633 
8 

ND 
ND 

35,264 
4 

272 
405 

16,464 
0.72 

2,829 
15,075 

477 
17 

1,153 
5 8 

137 
ND 

2 
ND 
806 

1 ND==No data. 



TABLE 4. CHEMICAL COMPOSITION OF LAGOON-AGED, AIR-DRIED BIOSOLLDS 
COLLECTED FROM THE CALUMET WRP IN 2003 AND APPLICABLE 

PART 503 EQ LIMITS 

Parameter Units Mean Min. Max. 503 Limit 

pH 
Total Solids 
Total Volatile Solids 
Volatile Acids 
Total Kjeldahl-N 
NH3-N 
N02+N03-N 
Total P 
A1 
As 
Ca 
Cd 
Cr 
Cu 
Fe 

Hg 
K 

Mg 
Mn 
Mo 
Na 
Ni 
Pb 
Se 
Zn 



TABLE 5. CHEMICAL COMPOSITION OF LAGOON-AGED, AIR-DRIED BIOSBLDS 
COLLECTED FROM THE STICKNEY WRP IN 2003 AND APPLICABLE 

PART 503 EQ LIMITS 

? 

Parameter Unit Mean Minimum Maximum 503 IAmit 

pH 
Total Solids 
Total Volatile Solids 
Volatile Acids 
Total Kjeldhal-N 
NH3-'K 
N03+N02-N 

Total P 
A1 
As 
Ca 
Cd 
Cr 
Cu 
Fe 

Hg 
K 

Mg 
Mn 
Mo 
Na 
Ni 
Pb 
Se 
Zn 



TABLE 6. TCLP ANALYSIS' OF A COMPOSITE SAMPLE OF 
LAGOON-ACED, AIR-DRIED BIOSOLIDS COLLECTED FROM THE CALUMET WRP 

ON APRIL 14,2003 AND THE APPLICABLE PART 261 REGULATORY LIMITS 

Parameter Concentration 

-- 

Regulatory Limit 

Flash Point, Open Cup 
Paint Filter Test 
pH, 10 Percent Solution 
Total Solids 
Ash, Percent of Total Solids 

Extractable Halogens 
Phenols 
Cyanide - Reactive 
Sulfide - Reactive 

Total PCB 

Inorganics 
Ag 
As 
Ba 
Cd 
Cr 

Hg 
Pb 
Se 

Total Concentration (mg/dry kg) 
G0.0 NL 

6.80 NL 
4 . 3 0  NL 

4 9 . 0  NL 

TCLP~ Extract Concentration (mg/L) 



TABLE 6 (Continued). TCLP ANALYSIS' OF A COMPOSITE SAMPLE QF 
LAGOON-AGED, AIR-DRIED BIOSOLIDS COLLECTED FROM THE CALUMET WRP 

ON APRIL 14,2003 AND THE APPLICABLE PART 261 REGULATORY LLMlTS 

Parameter Concentration Regulatory Limit 

Organo-chlorine Pesticides 
Chlordar~e 
Endrin 
Heptachler 
Heptacblor Epoxide 
Lindane: 
Methoxychlor 
Toxaphemie 

Chlorinated Herbicides 
2,4-ID 
2,4,5-TP 

Volatile Ornanic Com~ounds 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
Methyl ethyl ketone 
Tetrachloroethylene 
Trichloroeth ylene 
Vinyl Chloride 
1 ,CDichlorobenzene 
1 ,2-DicMoroethane 
1,l-Dichloroethylerae 

TCLP~ Extract Concentration (mgiL,) 



TABLE 6 (Continued). TCLP ANALYSIS' OF A COMPOSITE SAMPLE OF 
LAGOON-AGED, AIR-DRIED BIOSOLIDS COLLECTED FROM THE CALUMET WlU' 

ON APRIL 14,2003 AND THE APPLICABLE PART 261 REGULATORY LIMITS 

P ammeter Concentration Regulatory Limit 

Semi-volatile Organic Comuounds 
o-Cresol 
m,p-Cresols 
Hexachlorobenzene 
Hexachloro- l,3-butadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
2,4-Dinitrotoluene 
2,4,5-Tnchlorophenol 
2,4,6-Trichlorophenol 

TCLP~ Extract Concentration (mg/L) 

' ~ 1 1  analyses were performed using EPA Method SW-846 and Standard Methods for the 
Examination of Water and Wastewater. 

2NFL - No Free Liquid. 
NL=NO limit. 

4 Toxicity Characteristic Leaching Procedure (TCLP). 



TABLE 7. TCLP ANALYSIS' OF AIR-DRIED CENTRIFUGE 
CAKE BIOSOLIDS COLLECTED FROM THE JOHN E. EGAN WRP OM 

FEBRUARY 1 1,2003 AND THE APPLICABLE PART 261 REGULAT0R.Y LMITS 

Parameter Concentration Regu1atm-y Limit 
C 

. Flash Point, Open Cup 
Paint Filter Test 
pH, 10 Percent Solution 
Total Solids 
Ash, Percent of Total Solids 

Extractable Halogens 
Phenols 
Cyanide - Reactive 
Sulfide - Reactive 

Total PCB 

Total Concentration (mg/dry kg) 
4 8 0  NL 

59.0 NL 
<4.50 XL 

c68.0 NL 

TCLP~ Extract Concentration (mgiL) 



TABLE 7 (Continued). TCLP ANALYSIS' OF AIR-DRIED CENTRIFUGE 
CAKE BIOSOLIDS COLLECTED FROM THE JOHN E. EGAN WRP ON 

FEBRUARY 11,2003 AND THE APPLICABLE PART 261 REGULATORY LIMITS 

Parameter Concentration Regulatory Limit 

Organo-chlorine Pesticides 
Chlordane 
Endrin 
Heptachlor 
Heptachlor Epoxide 
Lindane 
Methoxychlor 
Toxaphene 

Chlorinated Herbicides 
2,4-D 
2,4,5-TP 

Volatile Organic Compounds 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
Methyl ethyl ketone 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 
1 ,4-Dichlorobenzene 
1,2-Dichloroethane 
1,l -Dichloroethylene 

Semi-Volatile Or~anic Comuounds 
0-Cresol 
m,p-Cresols 
Hexachlorobenzene 

TCLP~ Extract Concentration (mg/L) 



TABLE 7 (Continued). TCLP ANALYSIS' OF AIR-DRIED CENTRIFUGE 
CAKE BIOSOLIDS COLLECTED FROM THE JOHN E. EGAN MrRP ON 

FEBRUARY 11,2003 AND THE APPLICABLE PART 261 REGULATORY LMiT 

Parameter Concentration Regulatory I,imit 

Hexachlaro- l,3-butadiene 
HexachSoroethanc 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
2,4-1)initrstoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

TCLP~ Extract Concentration (mglL) 
<O.OSO 0,13 
<0.050 3.0 
c0.050 2 0 
c0.250 f 00-0 
c0.400 5.0 
<0.050 0 I3 
~0 .050  400.0 
~0 .050  2.0 

T l < ~ l y s e s  were performed using EPA Method SW-846 and Standard Methods for the 
Examination of Water and Wastewater. 
NFL' - No Free Liquid 
Toxicity Characteristic Leaching Procedure (TCLP). 



TABLE 8. TCLP ANALYSIS' OF AIR-DRIED CENTlUFUGE 
CAKE BIOSOLIDS COLLECTED FROM THE STICKNEY WFU? ON 

OCTOBER 4,2004 AND THE APPLICABLE PART 261 REGULATORY LIMITS 

Parameter Concentration Regulatory Limit 

Flash Point, Open Cup >180"F <140°F 
Paint Filter Test NFL* 
pH, 10 Percent Solution 6.94 2.1-12.4 
Total Solids 69.0% NL 
Ash, Percent of Total Solids 68.0% NL 

Total Concentration (mgfdry kg) 

Extractable Halogens 
Phenols 
Cyanide - Reactive 
Sulfide - Reactive 

Total PCB 

Inorganics 
Ag 
As 
Ba 
Cd 
Cr 
Hg 
Pb 
Se 

TCLP~ Extract Concentration (mg/L) 



'I'ABLE 8 (Continued). TCLP ANALYSIS' OF AIR-DRIED CENTRIFUGE 
CAKE RIOSOLIDS COLLECTED FROM THE STICKNEY WRP ON 

OCTOBER 4,2004 AND THE APPLICABLE PART 261 REGULATORE7 Lfh%TTS 

Concentration Regulatory Limit 

mano-chlorine Pesticides 
Chlordane 
Endrin 
Heptachlor 
Heptachlor Epoxide 
Lindane 
Methox ychlor 
Toxaphene 

Chlorinated Herbicides 
2,4-D 
2,4,5-TP 

Volatile Organic Gompounds 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
Methyl ethyl ketone 
Tetrachloroethylenc 
Trichloroethylenc 
Vinyl Chloride 
1,4-Dichlorobenzene 
1,2-Dichloroethane 
1,l -Dichforoethylene 

Semi-volatile Organic Compounds 
o-Cresol 
m,p-Cresols 
Hexachlorobenzene 

TCLP~ Extract Concentration (rngiL) 



TABLE 8 (Continued). TCLP ANALYSIS' OF AIR-DRIED CENTRIFUGE 
CAKE BIOSOLIDS COLLECTED FROM THE STICKNEY WRP ON 

OCTOBER 4,2004 AND THE APPLICABLE PART 261 REGULATORY LIMITS 

Parameter Concentration Regulatory Limit 

Hexachloro-l,3-butadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
P yridine 
2,4-Dinitrotoluene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

TCLP~ Extract Concentratioil (mg/L) 

2.0 
All analyses were performed using EPA, Method SW-846 and Standard Methods. 
NFL-No Free Liquid. 

3 Toxicity Characteristic Leaching procedure (TCLP). 



oped for intended future land uses, specifi- 
cally residential or cornmerciaVindustria1. 
The most stringent objectives were devel- 
oped for sites anticipated for residential re- 
development. The default objectives are 
risk-based and include the following human 
exposure routes: soil ingestion, dust inhala- 
tion, and leachability to potable groundwa- 
ter. Because the TACO standards are based 
on a risk Level of 10" with many worst-case 
assumptions built into the risk pathways, the 
default for Tier I residential property are 
extremely conservative 

The objectives of the TACO program are 
not directly applicable to biosolids. How- 
ever, in 2000, the District conducted an 
evaluation of its biosolids to consider in- 
stances in which the TACO standards may 
be applicable to biosolids use in the reme- 
diation of brownfields. The TACO analyses 
for four biosolids samples and the corre- 
sponding TACO Tier 1 Residential objec- 
tives are presented in Tables 9 and jJ. Total 
extract concentrations (Table 9) are used to 
evaluate the objectives for the soil exposure 
and dust inhalation routes for organic com- 
pounds and inorganic parameters and the 
groundwater route for organic compounds. 
The TCLP extract concentrations (Table 10) 
are used to evaluate the groundwater route 
for inorganic parameters. The data indicate 
that biosolids are very clean and meet nearly 
all of the Tier I residential objectives. 

The data for the four biosolids samples show 
that most of the organic compounds are un- 
detectable and that the concentrations of 
most of the detectable compounds are lower 
than the TACO Tier 1 residential limits. 

The concentrations of most of the inorganic 
parameters are also much lower than the 
TACO standards. 

Topsoil Properties of Biosolids 

Some of the lagoon-aged, air-dried biosolids 
from the Stickney and Calumet W U s  are 
used as topsoil substitutes or amendments. 
Information in this section may be helpfbl in 
planning the use of biosolids as zt topsoil or 
soil conditioner. The District has canducted 
studies of biosolids physical properties. The 
results of these studies are available in Re- 
search and Development Department reports 
(NOS. 03-8 and 03-10). 

Biosolids used as a soil conditioner or soil 
substitute also have a significant inherent 
fertilizer value, which can be determined 
from the information presented in lfizs sec- 
tion. In 2000, the District conducted a study 
to determine chemical characteristics of its 
lagoon-aged, air-dried biosolids that are im- 
portant in assessing the suitability of topsoil 
for establishing vegetation. The results from 
this study are presented in Table 11 The 
data show that biosolids are a good source of 
macro- and micro-nutrients. The electrical 
conductivity (a measure of soluble salt con- 
tent) tends to be higher than the suitability 
range for some sensitive plant species. Bio- 
solids users should be aware of this and 
should consult with soil science profession- 
als in the Biosolids Utilizatiorl arsd Soil Sci- 
ence Section when planning the me of bio- 
solids as a soil conditioner or topsoil sub- 
stitute. These inquiries may be initiated by 
contacting Dr. Thomas Granato at 768-588- 
41 16 or Dr. Albert Cox at 708-588-4054. 



TABLE 9. TOTAL CONCENTRATIONS OF TACO TARGET ORGANIC COMPOUNDS AND 
IBORGANIC PARAMETERS IN FOUR AIR-DRIED BIOSOLIDS SAh4l'LES COLLECTED IN 
2000 AND THEIR CORRESPONDING TACO TIER 1 RESIDENTIAL OBJECTIVES FOR THE 

SOIL AND GROUNDWATER EXPOSURE ROUTES 

Biosolids Source TACO Tier 1 Residential Objectives 
Stickney WRP Calumet WRP Soil Exposure Route Groundwater Exposure Route 

Parameter Sample 1 Sample 2 Sample 1 Sample 2 Ingestion Inhalation Class I Class I1 

.................................................. Total Concentration (mg/kg) --------- -- ...................................... 
Organics 
DDD <0.00079 <0.00079 <0.00079 <0.00077 3 NL ' 16 80 
DDE 0.07 0.036 0.036 <0.00019 2 NL 54 270 
DDT <0.00079 <0.00079 <0.00079 <0.00077 2 NL 32 160 
Alachlor 

0 3  
<0.0098 <0.0099 <0.0099 <0.0096 8 NL 0.04 0.2 

Aldrin <0.00059 <0.00059 <0.0006 <0.0005 8 0.04 3 0.5 2.5 
alpha-HCH (alpha-BHC) <0.00039 <0.00039 <0.0004 <0.0003 9 0.1 0.8 0.0005 0.003 
Atrazine <0.0098 C0.0099 <0.0099 <0.0096 2,700 NL 0.066 0.33 
Chlordane c0.0024 c0.0024 <0.0024 <0.0023 0.5 20 10 48 
Dieldrin <0.00039 <0.00039 <0.0004 <0.00039 0.04 1 0.004 0.02 
Endosul fan -- -- -- -- 470 NL 18 90 
Endosulfan I <0.00059 <0.00059 <0.0006 <0.00058 -- -- -- -- 
Endosulfan I1 <0.0022 c0.0022 <0.0022 <0.002 1 -- -- -- -- 

Endrin <0.00098 <0.00099 <0.00099 <0.00096 23 NL 1 5 
Gamma-HCH (Lindane) <0.00059 <0.00059 <0.0006 <0.00058 0.5 NL 0.009 0.047 
Heptachlor <0.0012 <0.0012 <0.0012 <0.0012 0.1 0.1 23 110 
Heptachlorepoxide <0.00039 <0.00039 <0.0004 <0.00039 0.07 5 0.7 3.3 
Methoxychlor <0.0055 c0.0055 c0.0056 <0.0054 3 90 NL 160 780 
Simazine <0.0098 <0.0099 <0.0099 <0.0096 390 NL 0.04 0.37 
Toxaphene <0.042 <0.042 <0.042 c0.041 0.6 89 3 1 150 
Polychlorinated biphenyls -- -- -- -- 1 NL NL NL 
(PCBs) 
Aroclor 1016 <0.0581 c0.0582 <0.0586 c0.0569 -- -- -- -- 



TABLE 9 (Continued). TOTAL CONCENTRATIONS OF TACO TARGET ORGANIC COMPOUNDS AND 
INORGmTIC PARAMETERS IN FOUR AIR-DRIED BIOSOLIDS SAMPLES COLLECTED IN 
2000 AND pI'HEIR CO SPQNDNG TACO TIER 1 PZESLDENTIAL 0BJZ;IC'TTVES FOR THE 

SOIL AND GROWDWATER E,VOSURE ROUTES 

Biosolids Source TACO Tier 1 Residential Objectives 
Sticlcney WRP Calumet WRP Soil Exposure Route Groundwater Exposure Route 

Parameter Sample 1 Sample 2 Sample 1 Sample 2 Ingestion Inhalation Class I Class I1 

Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
1, 1 -Dichloroethane 
1 , l  -Dichloroethene 
1,2-Dibromo-3- 
chloropropane 
1 ,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,4-Dichlorobenzene 
I -Butan01 
Acetone 
Benzeule: 
Bromodichloromethane 
Bromoform 



TABLE 9 (Continued). TOTAL CONCENTRATIONS OF TACO TARGET ORGANIC COMPOUNDS AND 
INORGANIC PARAMETERS IN FOUR AIR-DRIED BIOSOLIDS SAMPLES COLLECTED IN 
2000 AND THER CORRESPONDING TACO TIER 1 RESIDENTIAL OBJECTIVES FOR THE 

SOIL AND GROUNDWATER EXPOSURE ROUTES 

Biosolids Source TACO Tier 1 Residential Objectives 
Sticlcney WRP Calumet WRP Soil Exposure Route Groundwater Exposure Route 

Parameter Sample 1 Sample 2 Sample 1 Sample 2 Ingestion Inhalation Class I Class I1 

................................................... Total Concentration (rng/kg) ................................................... 

Bromomethane 
Carbon disulfide 
Carbon tetrachloride 

h, Chlorobenzene 
0 

Chloroform 
cis- 1 ,2-Dichloroethene 
1,3-dichloropropene 
cis- 
trans- 
Dibromochloromethane 
Ethylbenzene 
m-Xylene 
p-Xylene 
Methylene chloride 
o-Xylene 
Styrene 
Tetrachloroethene 
Toluene 
trans- 1 ,2-Dichloroethene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 



TABLE 9 (Continued). TOTAL CONCENTRATIONS OF TACO TARGET ORGANIC COMPOUNDS AND 
INORGANIC PARAMETERS IN FOUR AIR-DRIED BIOSOLIDS SAMPLES COLLECTED IN 
2000 AND THEIR COWSPONDZNC TACO TIER 1 KESTDENTIAL OAJECTNES FOR THE 

SOIL AND CROWDWATER IEXPOSUTeE ROUTES 

Biosoltds Source TACO Tier 1 Resrdential Objectives 
Stickney WRP Calumet WRP Soil Exposure Route Groundwater Exposure Route 

Parameter Sample 1 Sample 2 Sample 1 Sample 2 Ingestion Inhalation Class 1 Class I1 

Xylenes, Total 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chlorophenol 
3,3'-Dichlorobenzidine 
4-Chloroaniline 
Acenaphthene 
Anthracene 
Benz(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benw(ie)fluoranthene 
Henzoic acid 
Bis(2-chloroethyl)et11er 
Bis(2- 
ethylhexy1)phthalate 

................................................... Total Concentration (mg/kg) ................................................... 





TABLE 9 (Continued). TOTAL CONCENTRATIONS OF TACO TARGET ORGANIC COMPOUNDS AND 
INORGANIC PARAMETERS XN FOUR AIR-DRIED BIOSOLIDS SAMPLES COLLECTED TN 
2090 AND THEIR CORmSP9hrDMG TACO TfBR 1 KESIDENTLAL OBJECTIVES FOR THE 

SOIL AND GROUNDWA'TER EXYOSUW ROtJ'rES 

Biosolids Source TACO Tier 1 Kesldential Objectives - 
Stickney WRP Calumet WRP Soil Exposure Route Groundwater Exposure Route 

Parameter Sample 1 Sample 2 Sample 1 Sample 2 Ingestion Inhalation Class I Class I1 

Phenol 
Pyrene 
Aldicarb 
Carbofuran 
2,4,5-TP (Silvex) 
2,4-D 
Dalapon 
Picloram 
Endothal 
Dinoseb 

1norganics2 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chloride 
C h r o ~ w 1  
Chromium ion, trivalent 



TABLE 9 (Continued). TOTAL CONCENTRATIONS OF TACO TARGET ORGANIC COMPOUNDS AND 
INORGANIC PARAMETERS IN FOUR AIR-DRIED BIOSOLIDS SAMPLES COLLECTED IN 
2000 AND THEJR CORRESPONDING TACO TIER 1 RESIDENTIAL OBJECTIVES FOR THE 

SOIL AND GROUNDWATER EXPOSURE ROUTES 

Biosolids Source TACO Tier 1 Residential Objectives 
Stickney WRP Calumet WRP Soil Exposure Route Groundwater Exposure Route 

Parameter Sample 1 Sample 2 Sample 1 Sample 2 Ingestion Inhalation Class I Class I1 

.................................................. Total Concentration (mg/kg) .................................................. 

Chromium ion, hexavalent <2.5 
Cobalt 6.18 
Copper 289 
Cyanide 11 
Fluoride <5 
Iron 13,500 
Lead 125 ' 

Manganese 422 
Mercury 1.42 
Nickel 33.1 
Nitrate-N 82 
Selenium <33.5 
Silver 23 
Sulfate 6,160 
Thallium 0.284 
Vanadium 11.5 
Zinc 784 622 1,020 697 23,000 NL 
' NL=No limit. 
2 Objectives for groundwater exposure route for inorganics are based on TCLP concentrations. 



TABLE 10. TCLPI-EXTRACT CONCENTRATIONS OF TACO TARGET INORGANIC PARAMETERS 
IN FOUR AIR-DRIED BIOSOLIDS SAMPLES COLLECTED IN 2000 AND THEIR CBRRESPOr\TDING 

TACO TIER I WSIDENTViL OBJECTWES FOR THE G R O W W A T E R  EXPOSURE ROUTE 

- 
Biosolids Source TACO Tier 1 Residential Objectives 

- SticktPey WRP --- -- Calmlet WRP Groundwater Exposure Route 
-.- - -  

Parameter Sample 1 Sample 2 Sample 1 S a m ~ l e  2 Class I Class I1 

Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 

N Chloride 
'a 

Chromium 
Chromium ion, trivalent 
Chromium ion, hexavalent 
Cobalt 
Copper 
Cyanide 
Fluoride 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Nitrate-N 

.................... TCLP-extract Concentration (mg/L) - 
0.024 <0.009 <0.009 
0.098 0.065 <0.05 
0.085 0.032 0.022 

c0.007 <0.007 c0.007 
<2 <2 <2 

0.007 0.009 0.016 
15.4 15.6 8.2 
c0.042 c0.042 c0.042 
<0.04 <0.04 <O .04 
<0.25 <O. 1 <O. 1 
<0.136 C0.136 <0.136 

0.157 <0.087 c0.087 
<0.05 ~ 0 . 0 5  <0.05 
c0.5 <0.5 <0.5 

0.316 0.394 0.334 
<0.002 0.006 ~0.004 

1.69 2.87 1.59 
<0.015 <O.O 15 <0.015 
c0.153 c0.153 <0.153 

3.6 13 i t .6  



TABLE 10 (Continued). TCLP'-EXTRACT CONCENTRATIONS OF TACO TARGET INORGANIC PARAMETERS 
IN FOUR AIR-DRIED BIOSOLIDS SAMPLES COLLECTED n\J 2000 AND THEIR CORRESPONDING 

TACO TIER 1 RESIDENTIAL OBJECTIVES FOR THE GROUNDWATER EXPOSURE ROUTE 

Biosolids Source TACO Tier 1 Residential Objectives 
Stickney WRP Calumet WRP Groundwater Exposure Route 

Parameter Sample 1 Sample 2 Sample 1 Sample 2 Class I Class I1 
...................................... TCLP-extract Concentration (mg/L) ....................................... 

Selenium 
Silver 
Sulfate 
Thallium 
Vanadium 

N Zinc m 
0.82 0.581 1.37 1.39 5.0 10 

TCLP = Toxcity characteristic leaching procedure. 
2 NL=No Limit. 



TABLE 1 1 TOPSOIL CHEMICAL PROPERTIES OF FIVE BIOSOLIDS 
SAMPLES FROM CALUMET WRP AND FOUR SAMPLES FROM STICKNEY WRP 

~ 
COLLECTED IN 2000 

Analysis Units Minimum Maximum Mean 

Cation Exchange Capacity cmolkg 
EC' dS/m 
PH' 
Organic Carbon % 
Bray PI Extractable P mg/kg 
Total KjeY dahl-N mi$% 

1 M NI-14i3Ac Exchangeable Bases 
Ca mg/kg 
K LC 

Mg 
c c  

Na bC 

Hot Water Extractable B mgkg 



TABLE 11 (Continued). TOPSOIL CHEMICAL PROPERTIES OF FIVE BIOSOLIDS 
SAMPLES FROM CALUMET WRP AND FOUR SAMPLES FROM STICKNEY WRP 

COLLECTED IN 2000 

-- - 

Analysis Units Minimum Maximum Mean 

Saturation Paste Extractable 
Saturation moisture % 118 217 159 
Alkalinity (as CaCOs) 300 2,745 1,527 
B 66 0.3 1 0.5 1 0.38 
C1 66 15 2,865 

<C 

895 
P04-P 1.6 6.3 3.7 

Electrical conductivity (EC) and pH in 1 :2 air-dried bioso1ids:water ratio. 
* Standard soil test method used in Illinois to determine plant available P content of soils. 


