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DISCLAIMER 

The mention of trade names of specific products does not 

constitute endorsement of them by the Metropolitan Water Rec- 

lamation District of Greater Chicago. 



STRUCTURE AND RESPONSIBILITIES OF THE 
ENVIRONMENTAL MONITORING AND RESEARCH DIVISION 

The Environmental Monitoring and Research (EM&R) 3lvision 

has ' 3  emp:toyees, and is comprised of seven Sections, These 

are illustrated in Figure 1 with a breakdown of the number of 

employees. The seven Sections are: 

1. Administrative Section 

2. Wastewater Treatment Process Research Section 

3. Blosolids Utilization and Soil Science Secrron 

- Stickney 

4. Land Reclamation Laboratory Section - Fulton County 

5. Analytical Microbiology and Biomonitoring Section 

6 .  Aquatic Ecology and Water Quality Section 

I. Radiochemistry Section 

The purpose of this report is to present the malcr ac- 

tivities arid contributions of these Sections durrncj 2003. 

These were to: 

* Monitor the environmental quality of Lake 

Mzchigan, area rivers and canals, and the Ilii- 

nois River to document the effectiveness of the 



METROPOLTTAN WATER RECLAMATTON DISTRICT OF GREATER CHICAGO 

Figure I 

ENVIRONMENTAL MONITORING AN0 RESEARCH DIVISION 
ORGANIZATION CHART 

(WITH THE NUMBER OF EMPLOYEES) 
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wastewater treatment program of the Metropoli- 

tar1 Water Reclamation District of Greater Chi- 

cago (Dis,trict) ; 

e Assist in the resolution of sewage treatmeac 

and solids disposal operation problems; 

* Provide technical assistance to other depart- 

ments and agencies with respect to issues re- 

lated to wastewater treatment. combined sewer 

overflow management, waterways management, and 

solids processing, utilization, and marketing; 

o Conduct applied and operations research tr, 

achieve improvement and cost reductions i.n Dis- 

trict wastewater treatment, waterways manage- 

ment, and solids processing and biosolids utili- 

zation activities. 

8 Assess the impacts of new or proposed regula- 

tions on District activities. 



ADMINISTRATIVE SECTION 

In 2003, the EM&R Division was reorganized, with the 

Toxic Substances Section transferred to the Analytical Labora- 

tories Division and the Experimental Design and Statistical 

Evaluation Section merged with the EM&R Division Administra- 

tive Section. 

The Administrative Section now consists of the Assistant 

Director of Research and Development, one Research Scientist 

IV, two Statisticians, and a clerical support staff. Its pur- 

pose is to oversee and coordinate the work of the Sections 

comprising the EM&R Division. 

In addition to the overall administrative and supervisory 

functions performed by the Administrative Section, the Experi- 

mental Design and Statistical Evaluation Group, which is part 

of the Administrative Section, provided statistical support to 

the rest of the EM&R Division. This statistical work will be 

discussed in more detail later in this report. 



WASTEWATER TREATMENT PROCESS RESEARCH SECTION 

The Wastewater Treatment Process Research Section is re- 

sponsible for conducting basic, applied, and problem so;.ving 

research with regard to various wastewater and sludge treat- 

merit processes currently utilized by the District. Tecksiisal 

assistarlce 1s provided to the Maintenance and Operations :bil&O) 

Department for solving water reclamation plant (WRP) operating 

problems. This Section also investigates innovative treat:rnent 

processes tor future use. 

M  he w c r ~  of the Wastewater Treatment Process Research 

Sectl~n origrnates from several sources. Current opera.t.lons 

may be investigated as the result of a WRP problem, or 1r:ter- 

est In arrivlng at new knowledge concerning certain asgezes of 

a waste trea-tment process. Studies of future operatioris are 

concerned with maximizing the efficiency of an exis-tinq proc- 

ess at the lowest cost, or the development of new processes. 

Invesr,lgatlg~s may take the form of surveys, 1il:erature re- 

views, laboratory bench testing, pilot plant studies, full- 

scale testl!ig, special analyses, or a combination or prcgres- 

sion of any or all of the above. Plans and specificat;ci:s are 

also revieweo at the request of the Engineering Departnext for 

the pcrpose cf optimizing process design criteria. 



In 2003, the Section was primarily concerned with studies 

relating to odor monitoring and control, sludge treatment 

technologies, oxygen transfer efficiency, ammonia loads to the 

Stickney Water Reclamation Plant (WRP) , settling and chemical 

characteristics of combined sewer overflows, reevaluation of 

pretreatment program local limits, participation in the Stick- 

ney and Calumet WRP Master Plans, and the operation of the 

Tunnel and Reservoir Plan (TARP) System. The main projects 

performed by the Section are summarized below. 

Polymer Testing Program for the District 
Centrifuge Complexes 

In April-May 2003 and August 2003, winter polymer testing 

and summer polymer testing was carried out at the Stickney WRP 

for the selection and purchase of polymers used in the cen- 

trifugal dewatering of anaerobically digested sludge. The 

testing procedure is performed twice at Stickney, once in sum- 

mer and once in winter, as the change in sludge characteris- 

tics during these seasons require different polymers at this 

WRP . 

Polymer testing was also carried out for centrifugal de- 

watering at the Calumet WRP during June 2003 and July 2003. 

At a request of Calumet operating staff, a total of ten poly- 

mers were tested with carbon dioxide as a preconditioner 



during June 2003, and with ferric chloride as a preconditioner 

during July 2003. The purpose of testing with both precondi- 

tioners was t:o evaluate whether carbon dioxide precondik~cner 

could be a better choice than the existing precondktloner, 

i.e. ferric chloride. 

Contract documents were prepared and issued by the Dis- 

trict for the solicitation and submittal of polymers for test- 

ing at the S:zickney WRP and the Calumet WRP, with the abjec- 

tive of selecting suitable polymers meeting the cen?..rifuge 

performance criteria described therein at the lowesr cost. 

This lncludes polymer cost, sludge transportation COS-L! and 

air-drying cost. 

The polymer selection procedure consisted of test~ng a 

maximum of two polymers from any given vendor on a fuli-scale 

certr3.fuge. The polymer that passes the test perfor1nar:ce cri- 

teria as 6es':ribed in the bid documents, and has the lowest 

cost for conditioning per unit mass of sludge is the pcly~ner 

of cbcice for pur hase. A summary of the relevant inf~rr~atlon 

about the win 2 r and summer tests conducted at the S~lckney 

WRE' is presented in Tables 1 and - 2, respectively. The Calumet 

WRP test summary is presented in Tables 3 and - 4. 
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TABLE 1 

CENTRIFUGE COMPLEX WINTER POLYMER TEST RESULTS 
AT THE STICKNEY WRP - APRIL-MAY 2003 

Number of Vendors Involved in Tests 5 

Number of Polymers Submitted for Testing 10 

Number of Polymers Qualified for Bidding 10 

Polymer Selected Polydyne CE 347 

Polymer Dosage, lbs/dry ton 326.7 
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TABLE 2 

CENTRIFUGE COMPLEX SUMMER POLYMER TEST RESULTS 
AT THE STICKNEY WRP - AUGUST 2003 

Number of Vendors Involved in Tests 5 

Number of Po1:pers Submitted for Testing 1(! 

Number of Polymers Qualified for Bidding I C 

Polper Selected Polydyne CE 386 

Polymer Dosage, ibs/dry ton 351.5 
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TABLE 3 

POLYMER TEST RESULTS AT THE CALUMET WRP CENTRIFUGE COMPLEX 
USING CO2 AS A PRECONDITIONER - JUNE 2003 

Number of Vendors Involved in Tests 5 

Number of Polymers Submitted for Testing 10 

Number of Polymers Qualified for Bidding 8 

Polymer Selected N /A 

Polymer Dosage, lbs/dry ton N /A 

N/A = Not applicable. 
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TABLE 4 

POLYMER TEST RESULTS AT THE CALUMET WRP CENTRIFUGE CGP!PI.dEX 
USING FeC13 AS A PRECONDITIONER - JULY 2003 

Number of Vendors Involved in Tests 5 

Nurriber of Polymers Submitted for Testing 

Number of Polymers Qualified for Bidding 

Polymer Selected Ondeo-Nalco 2 1 3 0  C 

Polymer Dosage, lbs/dry ton 147.3 



Polymer Testing Program for Gravity Concentration Tanks 
at the Calumet WRP 

In August 2003, bench-scale polymer testing was carried 

out at the Lue-Hing Research and Development Complex for the 

selection and purchase of polymers used in the gravity concen- 

tration tanks to thicken the primary and waste-activated 

sludge at the Calumet WRP. Documents were issued by the Dis- 

trict for the solicitation and submittal of polymers for test- 

ing at the Lue-Hing Research and Development Complex at the 

Stickney WRP with the objective of selecting suitable polymers 

meeting the gravity concentration tanks performance criteria 

described therein at the lowest cost. 

The polymer selection procedure consisted of testing a 

maximum of three polymers from any given vendor on a bench- 

scale test to obtain a capillary suction time (CST) of ten 

seconds. The polymer that passed the test performance crite- 

ria (the CST requirement of 10 seconds as described in the bid 

documents) were subjected to bench-scale settling tests at 

"optimum dose." The polymers were then ranked based on their 

performance. Thus, the polymers that met the criteria and had 

the lowest cost for concentrating per unit mass of sludge be- 

came the polymer of choice for purchase. A summary of the 

relevant information about the tests conducted during August 



2003 for t!?e Calumet WRP gravity concentration tanks WRF is 

presented in Table 5. 

Polymer Testing Program for Gravity Belt Thickeners 
at the Hanover Park WRP 

In February-March 2003, polymer testing was carried out 

at ~ b i e  Hanover Fark WRP for the selection and purchase of 

polymers used in the gravity belt thickening of prirsary and 

waste-activated s.Ludge. Documents were issued by the D~::rict 

for the solicitation and submittal of polymers for testing at 

the Sanover Park WRP, with the objective of selecting suizable 

polymers meeting the gravity belt thickener performance czlte- 

ria uescribed therein at the lowest cost. 

?he polymer selection procedure consisted of testing a 

maximum of two polymers from any given vendor on a full-scale 

grav-ty belt thickener to obtain a cake solids of 6.0 percent 

(cslrerlon upgraded from 5.5 to 6.0 percent this year) , The 

polymer t h ~ t  passed the test performance criteria as desrribed 

In the i3lc documents and had the lowest cost for condit-oning 

per unit nass of sludge became the polymer of choice F c -  pur- 

chase. A summary of the relevant information about the tests 

conddcted (luring February-March 2003 at the Hano'ver I2.3ri: WRP 

is presenred in Table 6. 
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TABLE 5 

POLYMER TEST RESULTS FOR CALUMET WRP 
GRAVITY CONCENTRATION TANKS - AUGUST 2003 

Number of Vendors Involved in Tests 4 

Number of Polymers Submitted for Testing 11 

Number of Polymers Qualified for Bidding 7 

Polymer Selected Ondeo-Nalco 2100 B 

Polymer Dosage, lbs/dry ton 65.87 
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TABLE 6 

GFAWITY BELT THICKENER POLYMER TEST RESULTS 
AT THE HANOVER PARK WRP - FEBRUARY-MARCH 2003 

Number of Vendors Involved in Tests 4 

Number of Polymers Submitted for Testing 8 

Number of Polymers Qualified for Bidding 7 

Polymer Selected Polydyne CE 323 

Polyn-,er Dosage, lbs/dry ton 3.72 



Summer/Winter Polymer Testing Program for the Stickney 
Centrifuge Complex 

In May 2003 and November 2003, full-scale polymer testing 

was carried out at the Stickney WRP for changing of polymers 

used in the centrifugal dewatering of anaerobically digested 

sludge. The May 2003 tests had to be canceled because the 

centrifuge machine malfunctioned in *the midst of testing. The 

testing procedure is performed twice at Stickney, once in sum- 

mer and once in winter, as the change in sludge characteris- 

tics during these seasons require different polymers at this 

WRP. 

Full-Scale Polymer-Enhanced Lagoon Dewatering of 
Digested Sludge 

PILOT-SCALE STUDY BACKGROUND AND OBJECTIVES 

The increasing use of centrifuges for dewatering opera- 

tions in recent years at the Stickney WRP, the largest of 

seven owned and operated WRPs of the District, and a loss of 

all but two lagoons (Lagoons 24 and 25) at the Lawndale Avenue 

Solids Management Area (LASMA) for emergency liquid sludge 

storage has raised concern in the District's Maintenance and 

Operation (M&O) Department regarding the reduced lagoon capac- 

ity on-hand. If an emergency arose in which the sludge could 

not be centrifuged, the M&O Department would not be able to 



handLe all of the Stickney WRP liquid digested sludge using a 

traditional lagoon storage treatment due to a reducer: Lagoon 

capaeizy arrsing from changes in the overall site plan, In 

the near future, only a one-month emergency storage cspacity 

(approximately 552,000 cubic yards) may be available. 

One of the ways by which the lagoon capacity may be in- 

creased is by using cationic polymer to enhance settling and 

dewazering, At the request of the M&O staff at the Stickney 

WRP, the R & D  Department undertook a pilot-scale study -:i the 

year cf 2001 and concluded in the year of 2002. T?.e study 

eval~ated t*~e addition of cationic emulsion polymer .LO unprove 

the settling and dewatering of anaerobically digested sludge 

in the l agoons .  The objective of the study was to investigate 

whether the application of cationic polymer would improve de- 

watexing and settling of anaerobically digested sludge, and . 

thereby increase the sludge processing and storage capacLry  of 

two existing storage lagoons. The effect of polymer add~tion 

on odors, 2s measured by the hydrogen sulfide ~oncentra~~ons, 

was also a concern and hence was investigated as a seccndary 

objective of the study. 



SUMMARY OF PILOT-SCALE STUDY 

The pilot-scale study clearly showed that the addition of 

cationic emulsion polymer appreciably improved the settling 

and dewatering performance of the anaerobically digested 

sludge. Polymer addition at approximately 30 lbs per dry ton 

of solids increased the amount of sludge processed by approxi- 

mately 26 to 40 percent with a much better separated water 

quality and a drier cake solids. The specific selection of 

polymer would be based upon cost considerations. 

Also, the addition of polymer separated water from the 

sludge much quicker than that of the control lagoon. Regard- 

less of which polymer was used, its addition caused the solids 

layer to remain floating at the top of the separated water 

over entire test period. The control lagoon did not exhibit 

the phenomenon of floating solids. 

No difference in odors was observed between polymer fed 

lagoons and the control lagoon. Hydrogen sulfide concentra- 

tions measured above the lagoons showed no significant differ- 

ence among all three lagoons. This indicates that polymer ad- 

dition did not contribute to odor as measured by hydrogen sul- 

fide concentrations. 

Thus, the results of the study showed that the addition 

of cationic emulsion polymer would appreciably improve the 



dewatering of digested sludge and thereby increase the la- 

goon" sludqe processing and emergency storage capacity wath- 

out increasing objectionable odor levels. It is estimated 

that 26 to 43 percent more sludge could be processed in the 

full size lagoons using polymer treatment. This i~acreased 

storage capacity could prove critical during a catastrophic 

failure of the Stickney WRP's centrifuge dewatering faciiity. 

FULL-SCALE STUDY 

Wlth t-h~ SIIIZC~SS of pilot-scale study, the operetlng 

staff sf Stickney WRP decided to verify the pilot-szale re- 

sults in a fuil-scale test with the polymers used rr, the 

pilo=-scale studies and determine whether a full-scale opera- 

tion was warkatle in lagoon no. 25. During 2003, R & D  a ~ p a r t -  

ment staff conducted bench-scale CST, f loc-strength, arid set- 

tling tests to determine the maximum distance that the polymer 

could be injected without deteriorating performance in lagoon. 

The test results show that a chosen site of Vulcan scaie-house 

that is approximately 1.81 miles away from lagoon no. 25 could 

work for rtljecting polymer in the full-scale system. Also, 

provlded was the guidance on miscellaneous operationa; chal- 

lenges thar might be faced during full-scale study. 



Odor Monitoring Programs 

As part of the District's continuing odor surveillance 

program, the EM&R Division conducts odor monitoring at the 

Harlem Avenue Solids Management Area (HASMA), Vulcan, the 

Lawndale Avenue Solids Management Area (LASMA), and Marathon 

air drying sites. A similar odor monitoring program was ini- 

tiated in the spring of 2001 at the Stony Island and the 119th 

and Ridgeland Avenue Solids Management Area (RASMA) drying ar- 

eas. The programs are a part of the NPDES permits for the 

solids management areas. Odor monitoring is also conducted at 

the Calumet WRP, the John E. Egan WRP, the Stickney WRP, the 

James C. Kirie WRP, and the North Side WRP. 

Each location uses a similar protocol for monitoring 

odors. R&D personnel (and at some WRPs M&O Department person- 

nel) visit various stations at each site on a regular basis. 

Frequency can range from once per week (as with the John E. 

Egan WRP), or daily (as with the Kirie WRP), depending on the 

program. The odor monitoring personnel make subjective obser- 

vations regarding the character and intensity of odors at each 

of the stations. The odor intensities are ranked on a scale 

from 0, no odor, to 5, very strong odor. These data are tabu- 

lated monthly. 



The ob:ective of all the programs is to collect and main- 

tain a database of odor levels within and around each WRE, and 

associated sludge processing areas. The data are used to 

study the trends in odor levels associated with WRP oFera- 

tions, and to relate odor levels to changing conditions within 

the WRP, such as installation of odor control equipment, 

Since several residential areas surround the WR.Ps ;n the 

program, .the odor monitoring activities also provide early 

warning of odorous conditions that develop within the XRPs, 

and to allow control of them before they come to the nctice of 

the residenzs. Any citizen calls regarding odors at any of 

the WRPs in the program are immediately investigated Sy  M&O 

Deparrmen? personnel, and the corrective action is r a k e 7  at 

the WRP if the cornplaint resulted from odor emissions froa the 

WRP. Citizen odor calls for all WRPs are summarized in -- Table 

ODOR MONITORING AT THE HASMA, VULCAN, LASMA, AND MAFFiTHON 
SLUDGE PROCESSING SITES 

This odor monitoring program was initiated in 199G, Xn- 

aerobically digested sludge lagooned for one and one--half 

years and/or centrifuge cake is dried on paved drying eeils to 

a solids content greater than 60 percent. The sludge drying 

process is enhanced by agitation using auger-equl-pped 
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TABLE 7 

CITIZEN ODOR CALLS REGARDING DISTRICT WRPS OR SOLIDS DRYING 
SITES (SDS) DURING 2003 

Total Number Number of 
of Calls Calls Confirmed 

HASMA, Vulcan, LASMA, 
Marathon Sites 

Ridgeland SDS 0 0 

Stony Island SDS 0 0 

Calumet WRP 0 0 

John E. Egan WRP 1 0 

Stickney WRP 3 0 

James C. Kirie WRP 0 0 

North Side WRP 0 0 



tracrors. Experience has indicated that agitation is impor- 

tant for drying the sludge in a low odor manner. 

R&D personnel visited 16 stations throughout the three 

solids drying areas (HASMA, Vulcan, and Marathon) and t h e  la- 

goon azea (LASMA) at least three times a week. During 2003 

addirional monitoring locations were added at Vulcan and Mara- 

thon. Figure 2 summarizes the observations of odor monitoring 

perssnnel dcring 2003. 

For each month, average odor intensity data fron t n e  13 

stations were calculated. The percentage of visits zt krhich 

easily notizeable, strong, and very strong odors were observed 

was plotted by month. Although there were peaks of e a s a l y  no- 

ticesbie odor observations, ranging from 16 to 50 percent, 

during the year, there were no very strong odor observations. 

The szrong odor observations were less than 1.0 perce~t sf the 

total observations during any month throughout the year. 

The best indication of the District's success in process- 

ing sludge is the number of odor complaints received from 

citizefis in ehe vicinity of the processing operation. ?here 

was only one call received from citizens in regards to odors 

from these sludge processing facilities in 2003, as shswn in 

Table 7 .  
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FIGURE 2 

ODOR OBSERVANCE ON DISTRICT PROPERTY AT HASMA, 
LASMA, VULCAN, AND MARATHON SITES - 2003 
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ODOR MCNITOKING AT THE CALUMET WRP 

The Calumet WRP odor monitoring program which bras initi- 

ated in March 1992 is a cooperative effort of the R & D  acd M&Q 

Departments. The Calumet odor monitoring program inv~lvas the 

dailv visitation of 22 stations around the WRP and sludge 

processing areas. 

Figures 3 and - 4 summarize the observations of easily no- 

ticeable, scrong, and very strong odors made during 2 9 3 3  in 

terms of frequency of occurrence for the Calumet WRF 2nd  he 

Calumet Dryi~ig Areas, respectively. The odors were at Gener- 

ally low l5vels In 2003, with no very strong odors beiKg ob- 

served at exther the Calumet WRP or Drying Areas. Only a few 

instances o? a strong odor were observed, in September, Octo- 

ber, and December at the Calumet WRP. Easily noticeab;~ odor 

observat~ons varied between 11 and 21 percent of the ~nonthly 

observations at the Calumet WRP and between 5 and 22 percent 

at t h e  Drying Areas. No odor complaints were reported from 

the pcblic regarding these facilities during 2003, as shown in 

Table - 7. 

ODOR MONITORING AT THE STONY ISLAND SOLIDS MANAGEMENT AFEA 

The caor monitoring program at the Stony Island Sclids 

Management Area was started in June of 2001. R & D  Departxient 
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FIGURE 3 

ODOR OBSERVANCES AT CALUMET WRP - 2003 
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FIGURE 4 

ODOR OBSERVANCES AT CALUMET 
SLUDGE DRYING AREAS - 2003 
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personnel visit four stations located around the boundary of 

the drying cells at least once per week. 

Figure 5 summarizes the observations of easily notice- 

able, strong, and very strong odors made during 2003 in terms 

of frequency of occurrence. There were no very strong odor 

observations and the monthly strong odors varied between 0 and 

12.5 percent of total observations in 2003. There were no 

confirmed odor complaints, as shown in Table 7. 

ODOR MONITORING AT THE RIDGELAND SOLIDS MANAGEMENT AREA 

The odor monitoring program at the Ridgeland Solids Man- 

agement Area was started in May of 2001. R&D Department per- 

sonnel visit four stations located around the boundary of the 

drying cells one to two days per week. 

A monthly summary of the observations of easily notice- 

able, strong, and very strong odors made during 2003 is pre- 

sented in Figure 6 expressed as frequency of occurrence. No 

very strong or strong odors were observed. Easily noticeable 

odors were observed only during the drying period of April 

through November 2003, varying from 0 to 50 percent of the 

time. No calls were received regarding odors at Ridgeland in 

2003 (Table 7). 
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F I G U R E  5 

ODOR OBSERVANCES AT STONY ISLAND - 2003 

JAN FEE MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

MONTHS 
- - 

U E a s i l y  N o t i c e a b l e  S t r o n g  .Very S t r o n 3  



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE 6 

ODOR OBSERVANCES AT RIDGELAND - 2003 
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ODOR MONITORING AT THE JOHN E. EGAN WRP 

The John E. Egan WRP odor monitoring program initiated in 

Octoaer 1993 is also a joint effort between the R&D and M&O 

Departnients . Seven stations within the WRP boundaries are 

visited at least once a week by M&O and R&D personnel, For 

each month, average odor intensity data from the seven sta- 

tions were calculated. The percentage of observations at 

which easily noticeable, strong, and very strong odcrs were 

observed d- ring 2003 was plotted by month and is presented in 

Figure 7. ador of an easily noticeable intensity was observed 

from approxxmately 0 to 21 percent of the monthly obser- ati ions 

made at the John E. Egan WRP. No very strong odors were ob- 

serve5, arid only a few strong odors were observed ;s, June 

2003. O n l y  one unverified odor call from the public was re- 

ported regardi~.g this WRP during 2003, as shown in --- Table 7. 

ODOR MONIT3RING AT THE STICKNEY WRP 

The Stickney WRP odor monitoring program initiated In May 

1991 is a cooperative effort between the R&D and M&O Depart- 

ments. Either RhD or M&O personnel visit each of the 19 es- 

tablished stations within and around the Stickney WRP on five 

days each week. 
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FIGURE 7 

ODOR OBSERVANCES AT JOHN E.  EGAN WRP - 2003 
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The 19 stations are located at treatment process ogera- 

tion sites where potentially odorous activities, such as 

sludge dewatering and anaerobic digestion, take place. Also 

included are locations along the perimeter of the WRP where 

odors might be detected by the public. 

F summarizes the observations of odor mo~i~oring 

personnel. during 2003. For each month, average intensit:? data 

from the 19 stations were plotted. The percentage of visits 

at wh;ch easily noticeable, strong, and very strong odors were 

observed and plotted by month in Figure 8. Easily ncticeable 

odors were observed less than 33 percent of the time cluri-ng 

any snonth of the year. No very strong odors were observed. 

Strong odor observations varied from 0.3 to 1.3 percent of the 

total observations throughout the year. 

7 this WRP, three citizen calls about odors were re- 

ceived d~lrln~ 2003, as shown in Table 7. Investiga~icn by 

Districc personnel indicated that the reported odors were not 

verified as originating from the Stickney WRP. 

ODOR MONITOfiING AT THE JAMES C. KIRIE WRP 

The James C. Kirie WRP odor monitoring program is a joint 

effort between the R&D and M&O Departments, and was in;rlated 

in September 1996. The program includes monitoring 3 5  15 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE 8 

ODOR OBSERVANCES AT STICKNEY WRP - 2003 
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locations within the WRP boundaries and two locations I n  the 

nearby community. R&D Department personnel monitor 31?c:e a 

week, and during the summer months M&O Department perscinnel 

monitor three times a day. 

Fxure ---- 9 summarizes the observations of odor monktarlng 

personnel during 2003 in terms of easily noticeable or 

greater. As may be noted from the figure, there lt~ere nc very 

strong odors and only one strong odor in November. Easily no- 

ticeable odors were detected in less than one percent ,t.f the 

observations during the summer months. No odor comglaints 

were received from the public regarding this facilfity during 

2003, as shown in Table 7 .  

ODOR MONITORING AT THE NORTH SIDE WRP 

The Ncsth Side WRP is located in close proxim.ity to resi- 

dences and several light industrial facilities. There 1% lit- 

tle b u f f e r  between the WRP, residences, and industrial facili- 

ties, particularly along the Howard Street boundary of the 

WR? . 

R & D  personnel visited 13 stations within and a~oi;rld WRP 

boundaries at ieast once a week. Figure 10 summarizes rhe ob- 

~er~razions of odor monitoring personnel from January  elr rough 

December 2003. For each month, average odor intenstry data 
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FIGURE 9 

ODOR OBSERVANCES AT JAMES C. KIRIE WRP - 2003 
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FIGURE 10 

ODOR OBSERVANCES AT NORTH SIDE WRP 
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from the 13 stations that were monitored was calculated and 

plotted. The percentage of observations at which easily no- 

ticeable, strong, and very strong odors were observed was 

plotted by month. No very strong odors were observed during 

the year, and a couple of strong odors were observed in the 

month of August 2003. The easily noticeable odors ranged from 

25 to 38 percent of the monthly observations. 

There were no citizen odor complaints reported by the M&O 

Department during 2003, as shown in Table 7. 

Estimation of Emission of Hazardous Air Pollutants (HAPs) 

Under Section 112 of Title I of the Clean Air Act, a pub- 

licly owned treatment works (POTW) is considered a major 

source of HAPS if it emits or has the potential to emit 10 

tons per year or more of any HAP or 25 tons per year or more 

of any combination of HAPs. 

Samples of the influent sewage to each of the District's 

WRPs are collected twice a year and analyzed by the Toxic Sub- 

stances Section of the Analytical Laboratory Division for 65 

of the HAP compounds of concern to POTWs. Estimates of the 

emissions of these HAPs from the wastewater treatment process 

units (grit chamber, primary settling tanks, aeration tanks, 

and secondary settling tanks) are made using the Bay Area 



Sewage Toxics  Emissions (BASTE) computer model developed by 

CH2M Hill. The average concentration of each HAP detect.& in 

the i~fluent sewage was used as an input to the model along 

with the annual average operating conditions. The physical 

properties of the individual compounds were taken from the 

United States Environmental Protection Agency (USEPA)  .data- 

base. 

C~ring 2 0 G 3 ,  influent samples were collected in Canuary 

and J u l y .  The average influent concentrations found are pre- 

sentea In Table 8 for the three major District WRPs. TEe es- 

timated emissions of individual HAPS for the three major Dis- 

trict WRPs are summarized in Table 9. 

A11 of the individual HAP emissions were less than rhe 10 

tonslyear criterion. Toluene, acetaldehyde, and dichlo- 

rornethane were the predominant compounds found at the Stlckney 

WRP. The Calumet WRP had the most compounds detected, 51;t the 

emnsslons were very low, with all less than 0.4 ton/year. The 

total measured HAP emissions were substantially less ~ h a n  the 

25 to:i/yeax: threshold at each of the three WRPs. Thcc, the 

wastewater treatment process units at the District's WRFs are 

not a najor source of HAPS. 
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TABLE 8 

INFLUENT HAZARDOUS AIR POLLUTANT CONCENTRATIONS AT THE 
DISTRICT'S MAJOR WATER RECLAMATION PLANTS IN 2003 

HAP 
Organic Compound 

Concentrations in v g / ~ l  
Stickney Calumet North Side 

Dichloromethane 
Chloroform 
Trichloroethane 
Benzene 
Tetrachloroethene 
Toluene 
Ethylbenzene 
Carbon disulfide 
Methyl ethyl ketone 
Styrene 
Xylene (total) 
Cresol (total) 
Acetophenone 
Cumene 
Acetaldehyde 

'~vera~e results of the two influent samples collected in Jan- 
uary and July 2003. 
NF = Not found. 
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TABLE 9 

HAZARDOUS AIR POLLUTANT EMISSIONS FROM DISTRICT'S MAJOR WATER 
RECLAMA'PION PLANTS IN 2003' 

HAP Stickney Calumet North Side 
Organic Compound (tons/yr) (tons/yr) (tons,/yr) 

Dichicromethane 
Chloroform 
Trichloroetkane 
Benzene 
Tetracbloroethene 
Toluene 
Ethylbenzene 
Carbon d i s u l f  ide 
Methyl e t h y l  ketone 
Styrene 
Xylene (total) 
Cresoi (total) 
Acetoohenone 
Cumene 
Acetaldehyde 

7.20 2 . 6 1  Tot sl 1-20 

l~rnisslons estimated using the BASTE model. 



Monitoring of Organic Priority Pollutants in District WRPs 

In compliance with NPDES permit requirements, the Dis- 

trict analyzes the raw sewage, final effluent, and sludges 

from its seven WRPs for organic priority pollutants. The lev- 

els of 111 organic priority pollutants are determined follow- 

ing USEPA 600 Series Methods. The analyses are done by the 

Toxic Substances Section of the Analytical Laboratory Divi- 

sion. 

Tables 10, - 11, and - 12 present the average concentrations 

of the compounds found in District raw sewage, final effluent, 

and sludge samples, respectively. The data represent two sets 

of samples taken in February and July 2003. 

The noticeable higher values of purgeable compounds or 

VOCs observed in the raw sewage were for chloroform, toluene, 

and trichloroethylene in concentrations of 75.5 yg/L, 43 pg/L, 

and 20.5 pg/L at the Lemont, Stickney - Southwest, and Stick- 

ney - West Side WRPs, respectively. 

The highest values of purgeable compounds found in the 

final effluent were for chloroform in concentrations of 27.0 

pg/L and 7 . 5  pg/L at the Lemont and Hanover Park WRPs, respec- 

tively, and toluene in concentration of 24.5 pg/L at the Egan 

WRP. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 10 

ANALYSIS OF ORGAMIC PRIORITY POLLUTANTS IN DISTRICT RAW SEWAGE - 2 0 0 3  

- a ------ Average Values in pg/L (ppb)i  
Reporting stlckney2 

Limit Hanover North Nest 
Type of Compound (pg/L) Calumet Egan Park Kirle Lemont Side Southwest Side 

Acrylonitrile 
Benzene 
Chloroform 
Dichlorobromomethane 
Ethyl Benzene 

w Methyl chloride 
Methylene chloride 
Tetrachloroethylene 
Toluene 
Trichloroethylene 
Trichlorofluoromethane 

Acid Extractables 

Phenol 

i3ase/Neutral Extractables 

Benzo ( a )  pyrene 2 
B I  s ( 2 - e t h y 1 h e x y l ) p i l t h a l a t e  5 C 
B u t  y l b e n z y l  ph< :ha la t r  4 
chrysene 2 
D i e t h y l  phthalate h 
Phenanthrene 2 
Pyrene 2 





METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

? * ,  , 1 lldLE .L 1 

ANALYSIS CF ORCANlC PRIORITY POLLLITANTS IN 3ISTRICT FINAL EFFLUENT - 2003 

Reporting Averdcje Values iii pg:L (ppb)' 
Type of Compound Lim~t: Calumet Egan Hanover Kiri-e Lemont North Stickney 

(pg/L) Park Side 

Purgeables 

Chloroform 
Chlorodibromomethane 
Methylene chloride 

9 Toluene 
Dichlorobromornethane 

Acid Extractables 

None Found 

Base/Neutral Extractables 

None Found 

Pesticides & PCBs 

None Found 

' ~ v e r a ~ e  results of two sampies from February and Zuly. 
NP -- N o t  d e t e c t e d .  



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 12 

ANALYSIS OF ORGANIC PRIORITY POLLUTANTS IN DISTRICT SLUDGES - 2003 

Type of Compound 
Average Values in mg/Kg (ppm)' 

Calumet Egan Hanover Kirie Lemont North Stickney 
Park Side 

Average Total Solids 2.60% 2.33% 1.72% 0.83% 0.75% 0.97% 2.85% 

Purgeables 

Chloroform 
Methylene Chloride 
Tetrachloroethylene cn 
Toluene 
Trichloroethylene 

Acid Extractables 

None found 

Base/Neutral Extractables 

Benzo (a) pyrene 
Benzo ( k) f luoranthene 
Benzo (ghi) perylene 
Bis(2-ethylhexy1)phthalate 
Chrysene 
Di-n-butyl phthalate 
Fluoranthene 
Phenanthrene 
Pyrene 





The highest values of purgeable compounds in the sludge 

samples were for toluene in concentrations of 26.51, 11.34, 

and 2.96 mg/Kg dry weight (based on the solids content) at the 

Hanover Park, North Side, and Stickney WRPs, respectively. 

The noticeably high values of base/neutral/acid extract- 

able (BNA) compounds in the raw sewage were bis(2-ethylhexyl) 

phthalate, phenol, butylbenzene phthalate, and diethyl phtha- 

late in a concentration of 25 pg/L, 21 pg/L, 13.5 pg/L and 11 

pg/L at the Calumet WRP. No BNA compound was detected in the 

final effluent of all seven WRPs. 

The highest values of BNA compounds detected in the 

sludge were bis(2-ethylhexy1)phthalate and di-n-butyl phtha- 

late in concentrations of 68.6 mg/Kg and 34.7 mg/Kg at the 

Calumet and Kirie WRPs, respectively. 

No PCBs were found in any final effluent or sludge sam- 

ples. The only pesticide compound detected in the sludge sam- 

ple was 4,4'-DDT at a concentration of 0.05 mg/Kg at the 

Stickney WRP. 

The frequency of occurrence of the compounds detected in 

all WRP samples (raw sewage, final effluent, and sludges) are 

summarized as follows: 

1. Only five of the 111 listed organic priority 

pollutants were detected in the final effluent 



saniples: five of the 30 purgeable compounds, 

none of the 57 BNA extractable compounds, an=? 

none of the 24 pesticides and PCBs. 

2. Most of the organic priority pollutant compounds 

found in the raw sewage samples' were completely 

removed by the treatment process, and were not 

detected in the effluents. They include ben- 

zene, ethyl benzene, methyl chloride, tet raehjo-- 

roethylerle, trichloroethylene, phenol, benzo'a: 

pyrene, bis(2-ethylhexyl)phthalate, butylbenzyi 

phthalate, diethyl phthalate, chrysene, and phe- 

nanthrene. 

Other compounds (chloroform, toluene, and met.3- 

yiece chloride) showed partial removals; i . e. , 

lower frequency of occurrence or lower conceri- 

t r a t i c n s  in effluent than in raw sewage samp'es. 

An example is chloroform which was presenr IE 

the raw sewage of all the WRPs, but only present 

in the effluent of four WRPs. Chlorodibrc- 

mamethane and dichlorobromomethane could be Lnc;-. 

byproducts from the disinfection process as 

well, since they were only present in the final. 

effluents of two WRPs. 



Monitoring of Nonlisted Organic Compounds in District WRPs 

In addition to the listed organic compounds (priority 

pollutants), the concentrations of nonlisted organic compounds 

were determined in the raw sewage, final effluent, and sludges 

at District WRPs. These compounds were detected in the sam- 

ples taken in February and July 2003. Table 13 shows the fre- 

quency of occurrence of nonlisted organic compounds in Dis- 

trict WRP samples during 2003. 

The nonlisted purgeable compounds found were solvents, 

hydrocarbons, and products from anaerobic biological degrada- 

tion. No nonlisted purgeable compounds occurred in District 

WRP effluents, whereas 10 compounds occurred 57 times in raw 

sewage samples. This indicates 100 percent removal efficien- 

cies for these compounds during the treatment process. 

Sixty-eight nonlisted BNA compounds were found in Dis- 

trict WRP influent samples during 2003. The majority of these 

compounds come from human and animal wastes, industrial waste, 

and gasoline and/or oil derivatives. Two compounds occurred 

two times in the effluents, whereas 66 compounds occurred 307 

times in the raw sewage, indicating excellent removal effi- 

ciencies of many of these compounds during the wastewater 

treatment process. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 13 

FREQUENCY OF NONLIS'TED ORGANIC COMPOUNDS IN DISTRlCT WRP SAMPLES - 2003 

Raw Sewage Effluent Sludge 
16 samples1 -- 14 samplesi - 14 samples1 

Type of Compound Times Found Percent Times Found Percent Times Found Percent 

Nonlisted Purgeables 

Acetone 
Dimethyl sulfide 
Carbon disulfide 
Tetrahydrofuran 
Diethyl ether 
2-Butanone (MEK) 

I--' 
Acetaldehyde 
Propionaldehyde 
2-Methyl-2-pentanone (MIBK) 
Isopropylbenzene (Cumene) 
Styrene 
a-Methylstyrene 
Limonene 
4-Isopropyltoluene 

Nonlisted Base/Neutral and Acid 
Extractables 

Ethylene glycol butyl ether 
Benzyl alcohol 
Aceto~>hcnone 
rn -<3rid/or p-"resol 
Eenzoi  c acid 
D l e t h y l e n e  glycol b u t y l  e t h ~ r  



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 13 (continued) 

FREQUENCY OF NONLISTED ORGANIC COMPOUNDS IN DISTRICT WRP SAMPLES - 2003 

Raw Sewage Effluent Sludge 
16 samples1 14 samples1 14 samplesL 

Type of Compound Times Found Percent Times Found Percent Times Found Percent 

Nonlisted Base/Neutral/Acid 
Extractables (Continued) 

Phenylacetic acid 
Tridecane 
Decanoic acid 
Tetradecane 
N, N-Dimethyl-1-dodecanamine 

10 
Pentadecane 
Dodecanol 
Dodecanoic acid 
Hexadecane 
Tetradecanoic acid 
Pentachloronitrobenzene 
Octadecane 
Caffeine 
Pentadecanoic acid 
cis-9-Hexadecenoic acid 
Hexadecanol 
Hexadecanoic acid 
Heptadecanoic acid 
z-9-Octadecanoic acid 
Octadecanoic acid 
Dioct yl adipate 
(1-Methyl ethenyl) benzene 
Cholest-5-en-3-01 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 13 (Continued) 

FREQUENCY OF NONLISTED 3RCANLC COMPOUNDS IN D I S T R I C T  WRP SAMPLES - 2003  

Ka@ Sewage Etiiueiit Sludge 
16 ~arn~ies' 14 samples1 14 samples1 

Type of Compound Times Found Percent Tlmes Found Percent Times Found Percent 

Nonlisted BasLN_eutral/AcLg - 
Extractables (Continued) 

(l-ButylHept yl) -benzene 
4- (1,1,3,3-Tetramethylbutyl) - 

phenol 
2-Methyl propanoic acid 
Butanoic acid 
3- Methyl butanoic acid 
2-Methyl butanoic acid 
Pantanoic acid 
l-Phenylpropanoic acid 
Tetradecanol 
Propanoic acid 
4-Methyl-pentanoic aid 
Tridecanol 
l-Hexadecane 
Z-7-Hexadecanoic acid, methyl 

ester 
FIexadc;canni c arid. methyl ester  
2,6, L O ,  14, 4 8 ,L?-? 'e+rra~osnha?raen~  
Pkenyiethylalcohol 
2-Ethyl-hexanolc acld 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 13 (Continued) 

FREQUENCY OF NONLISTED ORGANIC COMPOUNDS IN DISTRICT WRP SAMPLES - 2003 

Raw Sewage Effluent Sludge 
16 samples1 14 samples1 14 samples1 

Type of Compound Times Found Percent Times Found Percent Times Found Percent 

Nonlisted Base/Neutral/Acid 
Extractables (Continued) 

Decamethylcyclopentasiloxane 
(t-)-15-Hexadecanolide 
m-Toluamide 
9,12-Octadecadienoic acid 
Linoleic acid 
(2)-9-Hexadecanoic acid methyl 

ester 
9-Hexadecanoic acid 
Pentanedioic acid, dimethyl ester 
Diphenylmethanone 
2- (Dodecyloxy) -ethanol 
Coprostan-3-one 
Octanoic acid 
Hexanedioic acid, bis (2- 

ethylhexyl) ester 
Vitamin E 
1-Octadecene 
1-Tetradecene 
Pentadecanol 
1-H-Indole 
1-Phenylpropanoic acid 
1-Tridecene 
12-methyl-tetradecanoic acid 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TQRLE 13 (Cont  lnued) 

FREQUENCY OF NONLlSTED ORGANIC COMPOUNDS IN DISTRICT WKP SAMPLES - 2003 

Kaw Sewage Effluent Sludge 

- 16 samplesi 14 samplesi 14 ~arn~.Les' 
Type of Compounci Tirnes Found Percent Times Found Percent Times: Found Percent 

Nonlisted Base/Neutral/Acid 
Extractables (Continued) 

2-Ethyl-3 methylcyclopentene 
1-Methyl-2-pyrrolidone 
1-Hexadecene 
Oleic Acid, Propyl Ester 
Oleic acid, eicosyl ester 

UI 
Decarnethylcyclopentasiloxane 
N,N-diethyl-3-methyl-benzamide 
Tridecanoic acid 
Tetradecanoic acid 
2-Methyl-Butyric acid 
4-Methyl-pentanoic aid 
1-hexadecene 
Bis (2-ethylhexyl) adipate 
Dihydrocholestrol 
Cholest-5-en-3-01 
Dipropylene glycol methylene 

- 

'~e~resents two sampling cycles (February and July 2003) for each of the seven WRPs (n = 1 4 ) ,  with the 
S t i c k n e y  WRP having two lnfluents in = 16 for raw sewage!. 



Characteristics of Stormwater Runoff from Two Storm Sewers 

To collect data on pollutant loading due to urban storm- 

water runoff to the Chicago Waterway System (CWS), the storm- 

water runoff from two storm sewers in Evanston and Crestwood, 

Illinois, was sampled by the Industrial Waste Division (IWD) 

of the Research and Development (R&D) Department between 

August 2002 and May 2003. The information collected through 

this sampling program was provided to the Wastewater Treatment 

Research Section of the EM&R Division for data analyses and 

report preparation. As a result, an R&D Department report 

(Report No. 03-25) was completed and published in 2003. A 

brief summary and major findings of the report are described 

in the following paragraphs. 

The storm sewer at Evanston, Illinois, is a storm relief 

sewer with a diameter of 60 inches, and serves an area of ap- 

proximately 300 acres, which is also served by combined sewers 

for sanitary wastewater. This area is predominantly residen- 

tial and commercial. Stormwater runoff through this storm 

sewer discharges into the North Shore Channel of the CWS. The 

other storm sewer system at Crestwood, Illinois, includes a 

sewer line with a diameter of 54 inches and some open storm 

ditches, and serves a separate sewered area of approximately 

160 acres, which is predominantly residential. The stormwater 



runoff from this system discharges into the Calumet-Sag Shan- 

nel of the CWS. 

Stormwater runoff samples were collected every IS minutes 

in the firs?. 2 hours, every 30 minutes in the next 4 hours and 

every 60 minutes thereafter in seven storm events at each of 

the txo sampling locations. The number of grab samples taken 

in a storm-sampling event ranged from 10 to 23 at the Evazston 

locat~on and 16 to 23 at the Crestwood location. Each sample 

was analyzed for 12 constituents, including BOD5, carborlat;eous 

BOD5 (CBOD5), total suspended solids (TSS), volatile suspended 

solids (VSS), nitrite nitrogen (NO2-N), nitrite plus ~irrate 

nitrogen [ (YOz  + NO3)  -N] , ammonia nitrogen (NH3-N) , total F:-jel- 

dahl nitrogen (TKN), total phosphorus (TP), conductlv:ty. al- 

kalinity, and chloride. Total nitrogen (TN) was calculated in 

the data analysis as the sum of TKN and (NO2 + NO3) -N, 

Concentrations of individual grab samples collezred at 

either of the Evanston and Crestwood storm sewers in a storm- 

sampling event varied widely with TSS having the largest 

variation among the four major pollutants of BOD5, TSS.  TN, 

and TP. Nc ~nique pattern of concentration profiles within a 

storm event was observed for any stormwater constitueiir. at ei- 

ther samplin~ location. 



The Event Mean Concentrations (EMCs) of BOD5, TSS, TN and 

TP, calculated using arithmetic average method, ranged from 

9.4 to 31.5 mg/L, 49 to 317 mg/L, 1.87 to 4.61 mg/L and 0.14 

to 0.58 mg/L, respectively, at the Evanston location, and 4.4 

to 20.0 mgfL, 33 to 334 mg/L, 1.57 to 4.19 mg/L and 0.23 to 

0.81 mg/L at the Crestwood location. Comparing the average 

values of seven EMCs for these four major stormwater constitu- 

ents between the two storm sewers, no statistically signifi- 

cant difference in TSS, TN and TP was found at a 90 percent 

confidence level (P-value > 0.1). However, the average value 

of seven EMCs of BODS was statistically higher at the Evanston 

storm sewer than that at the Crestwood storm sewer (P-value < 

0.1). 

The corresponding rainfall in a storm-sampling event 

ranged from 0.31 to 1.16 inches at the Evanston location and 

0.41 to 1.81 inches at the Crestwood location. A multiple 

linear regression analysis on EMCs of the four major stormwa- 

ter pollutants and four storm variables, i.e. rainfall amount, 

rain duration, mean intensity and the days since the last rain 

that has at least 0.1 inches of rainfall, was performed. The 

results revealed that rainfall amount was generally the most 

important storm variable that inversely influenced EMCs of the 

four major pollutants, while the days since the last rain also 



had positive impact on EMCs of BOD5 at the Evanstor, storm 

sewer, Zowever, the days since the last rain was the nosc im- 

portapt s t o m  variable that positively influenced EMCs cf the 

four major pollutants, while rainfall amount also had p~siiitive 

impact on T? at the Crestwood storm sewer. 

Characteristics of Stormwater Runoff from Three IDOT Punping - - 
Stations 

A stormwater runoff sampling program was developed by the 

IWD of the R&D Department to collect data on pollutant icading 

from highway stormwater runoff to the CWS. This program was 

implemented to sample the storm runoff discharged at three Ii- 

linois Department of Transportation (IDOT) pumping stataons 

bet:ween October 2002 ant2 July 2003. Time composite samples 

with hliqcots taken every 15 minutes were collected s-", the 

three IDOT pumping stations during various storm events. Each 

sample collected was analyzed for 9 constituents, lnc-udlng 

CBOD5, TSS, several forms of nitrogen and phosphorus, chi:)ri.de 

and ccnductlvity. 

The iriformation collected through this samplirlg pzsgram 

was ~rovided to the Wastewater Treatment Research Secti-n of 

the EM&R Division for data analyses and report prepardtion. 

Data  reparation and analyses started in 2003, but were not 

completed by the end of 2003. The efforts of conducting data 



analyses for this sampling program will continue, and the re- 

port preparation is expected to be complete in 2004. 

Additional Digestion Tests for Calumet WRP 

The purpose of this project was to monitor whether the 

requirements for vector attraction reduction could be met 

through sludge anaerobic digestion at the Calumet WRP, using 

Option 2 in Section 503.33(b) of the 40 CFR Part 503 Regula- 

tion. Option 2 states that vector attraction reduction is 

demonstrated if, after anaerobic digestion of the biosolids, 

the volatile solids in the biosolids are reduced by less than 

17 percent in an additional 40-day bench-scale anaerobic di- 

gestion at a temperature between 30" and 3 7 " ~ .  The main rea- 

son of employing Option 2 and conducting laboratory bench- 

scale additional digestion tests is that volatile solids re- 

duction of 38 percent cannot be consistently achieved at the 

Calumet WRP through its two-step anaerobic digestion. 

Additional digestion tests for the Calumet WRP started in 

March 2003 as a routine monitoring program in the Wastewater 

Treatment Research Section of the EM&R Division for the bio- 

solids program at the Calumet WRP. These tests were conducted 

once or twice a month in the R&D Department wastewater treat- 

ment research laboratory at the Stickney WRP. The test 



p r o c e d u r e  lsroposed i n  Appendix D o f  t h e  White House Dccument 

by USEPA (EPA/625/R-92/013, Revised  October  1999)  was gener -  

a l l y  f o l l o w e d  i n  each  t e s t .  The d i g e s t e r  draw sample used i n  

t h e  a d d i t i o n a l  d i g e s t i o n  t es t s  was a m i x t u r e  o f  t h e  d i g e s t e r  

draw from t h e  f o u r  second s t e p  d i g e s t e r s ,  and was c o l i e z t e d  by 

t h e  p e r s o n n e l  a t  t h e  Calumet WRP. A t es t  was set  up soon a f -  

t e r  t h e  R h B  Department l a b o r a t o r y  a t  t h e  S t i c k n e y  WRP r e c e i v e d  

a d i g e s t e r  draw sample. F i f t e e n  r e p l i c a t e s  o f  50-mL d i g e s t e r  

draw i n  a  125-mL f l a s k  were p r e p a r e d .  On Day 0, f i v e  r e p l i -  

c a t e s  were randcmly s e l e c t e d  and s e n t  t o  ALD f o r  determining 

t h e  conten::s of t o t a l  and v o l a t i l e  s o l i d s ,  and t h e  r e n a i n i n g  

t e n  were 21-dcubated I n  a  s h a k i n g  i n c u b a t o r  a t  a  t e m p e r a t ~ l r e  o f  

35.5"C (about  96°F). 011 Day 20 and 40, f i v e  r e p l i c a t e s  each  

were t a k e c  o u t  of t h e  i n c u b a t o r ,  and s e n t  t o  ALD f o r  a n a l y s i s  

for ro ta :  and v o l a t i l e  s o l i d s .  The mean v a l u e s  o f  f i v e  r e ~ l i -  

c a t e s  were used 1n d a t a  a n a l y s i s .  

Twelve t e s t s  were conducted  i n  2003. The t o t a l  arid v o l a -  

t i l e  sollds z o n t e n t s  of  t h e  Calumet d i g e s t e r  draw samples  used  

i n  t!:e ~ w e i v e  a d d i t i o n a l  d i g e s t i o n  t e s t s  r anged  from 1-87 t o  

3 . 7 5  p e r c e n t  w i t h  an  a v e r a g e  of  2.70 p e r c e n t  and from 4 0 . 2  t o  

6 4 . 4  p e r c e n t  w i t h  an a v e r a g e  of 5 0 . 9  p e r c e n t ,  r e s p e c t i v e l y .  

These values were comparable t o  t h e  p l a n t  d a i l y  mon;toring 

v a l u e s  f o r  t h e  d i g e s t e r  draw, which were from 1 . 8 0  ZG 4.29 



percent with an average of 2.71 percent for total solids and 

from 40.4 to 66.6 percent with an average of 51.7 percent for 

total volatile solids, during the same period. This indicated 

that the digester draw samples collected for the additional 

digestion tests could represent well the actual digester draw 

at the WRP. The standard errors of the mean values calculated 

from the replicates were relatively small in these tests, 

ranging from 0.10 to 1.46 percent with average of 0.34 percent 

for total solids analysis and from 0.07 to 1.43 percent with 

an average of 0.30 percent for total volatile solids. 

The volatile solids reduction through an addition diges- 

tion test was calculated using both Van Kleeck equation and 

mass balance method. The 40-day additional volatile solids 

reduction from the twelve additional digestion tests conducted 

in 2003 for the Calumet WRP is presented in Table 14. The ad- 

ditional volatile solids reduction, calculated using both 

methods, in any of the twelve tests was less than 17 percent, 

as can be seen in the table. This indicates that the require- 

ment for vector attraction reduction for the biosolids pro- 

duced at the Calumet WRP can consistently be met by using Op- 

tion 2 of the Part 503 Regulation. These test results were 

provided to be included in the annual Part 503 report to USEPA 

for 2003. 



METROPO1,ITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGQ 

TABLE 14 

SUMMARY OF TEST RESULTS FROM THE ADDITIONAL DIGESTION TESTS 
CONDUCTED IN 2003 FOR THE CALUMET WRP 

Volatile S o k i d s  
Tesr - Before Test After Test Reduction I % )  

Date TS ( % )  %VTS ( % )  TS ( % )  %VTS ( % )  By Equation* By Mass 

*The Van Kaeeck Equation was used in calculations. 



Unsteady Flow Water Quality Model for the CWS 

The development of a water quality model for unsteady 

flow in the Chicago Waterway System (CWS) was contracted to 

Marquette University. The Wastewater Treatment Research Sec- 

tion of the EM&R Division has been involved in this project as 

a member of' the liaison committee for developing the model. 

Four project progress meetings regarding the calibration and 

verification of hydraulic portion of the model and preliminary 

calibration of water quality portion were held and attended in 

2003. The draft report on the development of hydraulic data 

compilation and model calibration from Marquette University 

was reviewed in 2003. 

Evaluation of Technologies for Producing Class A Biosolids 

As a member of the District Interdepartmental Task Force 

on producing Class A biosolids, section staff attended numer- 

ous Task Force meetings in an effort to evaluate technologies 

to produce Class A biosolids with the existing anaerobic di- 

gesters at the District WRPs. Data collection and analyses 

for using two-stage thermophilic anaerobic digestion and two- 

stage thermophilic and mesophilic anaerobic digestion proc- 

esses at the District's Egan, Calumet, and Stickney WRPs were 

conducted and provided to the Task Force for evaluation. 



Laboratory bench tests on heating sludge in stainless steel 

pipes for examining the potential of sludge fouling 3 pipe 

walls were performed. A matrix of six processes, incl-lding 

~io~asteur~' pre-pasteurization, BioPass pre-pasteurization, 

camblTM thermal hydrolysis, heat drying, two-stage .therrnopniiic 

digestion and two-stage thermophilic-mesophilic digestion, 

were evaluated thoroughly by the Task Force. The evalgation 

results were presented to the General Superintendent later in 

2003. 

Eval-uation of Technologies for Nutrient Removal 

As a member of the District's Interdepartmental Task 

Force on Nctrient Removal Strategies, section staff ~artici- 

pated I n  the Task Force's various activities. In 2003, Lpon a 

request by rhe General Superintendent, the Task Force was fo- 

cusing on cost estimates and related information for the sce- 

narios of only needing to remove phosphorus from Distrier WRP 

effl~ents. A nationwide survey on the processes used by other 

water reclamation districts to remove phosphorus was con- 

duc:ted. Efforts were made to collect information for perfcrm- 

ins cost estimation and to review the cost estimates prepared 

by the Engineering Department. 



Hydrogen Sulfide Monitoring Stations 

Two hydrogen sulfide monitoring stations are operating at 

the Calumet WRP. The stations monitor and record hydrogen 

sulfide concentrations that may be emitted from the WRP and 

sludge lagoons. The stations consist of two hydrogen sulfide 

analyzers in a temperature controlled shelter. Both analyzers 

measure hydrogen sulfide in the very low part per billion 

range. The odor threshold for the human nose is about 25 ppb. 

The stations detect hydrogen sulfide before it is noticeable 

to nearby residents. Hydrogen sulfide is used as an indica- 

tor, since many odors from wastewater reclamation plants have 

a hydrogen sulfide component. 

The continuously run hydrogen sulfide analyzers are com- 

pared against each other in order to determine the most reli- 

able method to detect hydrogen sulfide in the low part per 

billion range. The two analyzers work on different princi- 

pals. The Single Point Monitor (SPM) uses a calibrated lead 

acetate tape with a colorimeter to indicate the hydrogen sul- 

fide level. The SPM is setup with a software key with corre- 

sponding precalibrated lead acetate tape. The setup has a 

range of zero to ninety parts per billion. It samples for 

fifteen minutes then reports the result. The SPM analyzer 

uses a communication port to record to a printer, and an 



analog output to record to a data logger. The second ana- 

lyzer, Advanced Pollution Instrument Model 101A, ( A P I )  uses 

pulsed fluorescence to determine the hydrogen sulfide level. 

The API analyzer is a sulfur dioxide analyzer which was con- 

verted to a hydrogen sulfide analyzer using a catalytic con- 

verter and scrubber. In order to compare the two analjzers 

fairly, the range on the API and the SPM are set up the same. 

The same type of analog output to the datalogger for b o t 5  in- 

struments is used. The datalogger has a memory card tc store 

the results until they are downloaded to the data collectcr. 

The t w o  hydrogen sulfide monitoring stations were set up 

in Ocrober of 2002. The north station is north of the Calumet 

WRP lagoons and the south station is outside of the plant 

fence Line near 130th Street. Figure 11 shows the locati:~ of 

both the narth and south monitoring stations. The Iccations 

were shosen to pick up hydrogen sulfide before it moves aeross 

130th Street to the residential neighborhood. Each station 

cor~sists of a six by six shelter which is temperatzre con- 

trolled. I4 small window type air conditioner with a th:?ermo- 

stat control is used to maintain the instruments  with;^ their 

operating range. The operating range is five to forty degrees 

Celsius. Electric baseboard heat is used in the winter. Each 

staticr has one SPM and one API analyzer, as well a; the 
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FIGURE 11 

CALUMET WRP HYDROGEN SULFIDE MONITORING LOCATIONS 



datalogger {connected to both. The logger has six channels. 

One 1 s  used as an indication of fault for the SPM. Two zhan- 

nels are used to compare the temperature inside and outside, 

monitoririg the performance of the heating and cooling ~nits. 

The intake lines have been modified to prevent water Fntake 

during heavy rainstorms. 

m-  L3e comparison of the two types of low level hydrogen 

sulf~de analyzers show good agreement between the two. 3-n ex- 

ample is the n0rt.h Calumet location data for May 10, 2003. 

The SPM data, shown in - Figure 12, correlates well with the A P I  

data,  show^ in Figure 13. The square shape of the SPM data is 

due to the fifteen minute averaging. The API, on the sther 

hand, does not average the concentration over time. The in- 

stantaneous data collection of the A P I  accounts fos the nigher 

peaks in Fiqure 13. Comparison over a longer time franc shows 

good ~~cmparison, as well. Figure 14 and Figure 15 compare the 

SPM and API data collected from April 25, 2003, through June 

16, 2033. The large apparent spike in Figure 14, - begizning 

April 30, 2003, is the instrument in a fault state. T h e  fault 

ended on Ma.q 2, 2003. The fault was verified with the data- 

logger fauit channel. The nature of the fault is r , a L r e -  

corded. The likely causes for a fault that corrects i t s ~ l f  is 

dampness or flow problem. Similar to the May 10, 2063, data, 
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FIGURE 12 

HYDROGEN SULFIDE CONCENTRATION AT CALUMET WRP SOUTH LOCATION 
MONITORED WITH SPM, MAY 10, 2003 

12:OO:OO 1:38:00 3:16:00 4:54:00 6.32:OO 8:lO:OO 9:48:00 11:26:00 1:04.00 2:42:00 4:20:00 5:58:00 7:36:00 9:14:00 10.52:OO 
AM AM AM AM AM AM AM AM PM PM PM PM PM PM PM 

Time 





€019 119 

EO
IP L19 

€O
R

 119 

EO/O 119 

E01819 

€01919 

E
O

lP
l9 

EO
/Z/9 

EO
I L €IS

 

EO
I6ZIS 

B
O

ILU
S

 

EO
lSZlS 

EO
IEZIS 

EO
I 1 ZE 

€016 LIS 

C
O

IL LIS 

€019 11s 

BO
IE LIS 

E
O

ll LE 

E0161S 

C
O

I~
S

 

EO
JSIS 

EO
IEIS 

£01 11s 

€0/6Z/P
 

€O
ILZIP 

E
o/szlP

 





the API indicates higher spikes, due to instantaneous data 

collection. There are no peaks above 25 ppb. 

The ambient low level hydrogen sulfide concentration is 

measured equally well with either instrument. The SPM is more 

rugged and easier to set up and operate. The SPM requires the 

lead acetate tape to be changed monthly. The API takes con- 

siderably more time to maintain. The API requires a weekly 

zero and calibration check. 

Overall the two hydrogen sulfide analyzers perform well 

and are in good agreement with each other. The SPM is pre- 

ferred because of ease of maintenance. The analyzers will 

continue to run for further evaluation of low level hydrogen 

sulfide near the Calumet WRP. 

Re-Evaluation of Local Pretreatment Limits 

The EM&R Division, working with the Industrial Waste Di- 

vision, re-evaluated pretreatment program local limits for the 

District's local service area. Local limits are intended to 

prevent site-specific plant passthrough and interference, 

caused by industrial discharge. The method required site spe- 

cific WRP and environmental criteria to determine the limit 

for each pollutant at each WRP. A mass balance approach was 

used to convert standards into allowable headwork loadings at 



each 3istr1cz WKP. The District operates seven activated 

sludge WRPs. Four of the seven also have anaerobic sludge di- 

gesticn facilities. 

The local limits are intended to protect water q-r-ility, 

sludge q~ality, biological integrity of WRPs, worker safety, 

collection system and air emissions. Each of the seven Dis- 

trict WRPs was ev2luated individually. One of the ob3ectlves 

was 1:s maintain one limit throughout the District service 

area. The most stringent limit for each pollutant was ::sed as 

the lfrnltlng concentration for that particular pollutanr. The 

pollutants of concern were identified for each WRP. The data 

collection strategy, as well as an analysis of data quaiity 

was detailed in the final report. The District took ;?to ac- 

count site-specific condeions including National ?01~utant 

Discharge Slimination System (NPDES) compliance, receiving wa- 

ter qcality, sludge quality, worker health and safety, and po- 

tentiz; bicloglcal inhibition. The technically based .Local 

limits were 3ased on the Guidance Manual for the Development 

and Impiementatlon of Local Discharge Limitations Undczr the 

Pretreatmen' Program (1987 Guidance) methodology using mixlmum 

alicwable headworks loading (MAHL) . The historical ~ ~ S i x e n t  

loading data was evaluated and compared to che MAHL. 7hr each 

case, the pollutant of concern, technically based 



determinations, and the historical data was evaluated. If 

there was sufficient need for a limit based on the initial 

screening, further calculations were used to determine the lo- 

cal limit concentration required to meet the standards. The 

calculated limit concentrations were compared to the current 

District pretreatment local limits. A uniform allocation 

method was used within each of the seven service areas. 

The necessary data, including sampling and analysis, was 

conducted on a routine basis. The site-specific data were 

used to determine influent and effluent loading; the evalua- 

tion was conducted using year 2000 data. The data analysis 

was used to identify the presence of individual pollutants, 

determine current influent loadings, calculate pollutant 

removal efficiencies, and evaluate site-specific inhibition 

thresholds. The pollutant removal efficiency method was based 

on the 1987 Guidance mean value method. At each WRP the .flow 

and pollutant concentration was monitored for both influent 

and effluent. The removal efficiency was determined by Equa- 

t i o n  l. 

Equation 1: Mean Removal Efficiency 

where, 



I?,,,= Removal Efficiency Across the WRP, as a Decimal 

L,,, = A~erage Influent Load, lbs/day 

L,,,- Average Effluent Load, lbs/day 

Freque~tly, the measured influent and effluent corrcentra- 

tion:; were near, or even less than, the method detection 

limit. Coqsequently, computed removal efficiencies were er- 

ratic, Where adequate data were lacking to establish relrable 

percentage removal, an estimated removal efficiency was isea. 

In the cases where there were less than thirty percent c f  sam- 

ples with polluzion concentrations at the detectable level, an 

estimated removal efficiency was used. The combined average 

removal efficiency from the other District WRPs was used as an 

estinate. This was a close estimate, since all of tne Dis- 

trict WRPs have similar operations and the same climate- In 

the cases where there were not enough data for any remox*al af- 

ficiercy derermination, the literature values from t n z  1987 

Guidance were used. Table 15 summarizes the removal effizien- 

cies fcr each WRP. The removal across primary treatmer-t i i i P R I )  

was estimated to he the same as mean literature values 11 the 

1987 S u i d a n c e .  

A mass balance approach was used to correlate :,r.lting 

criteria i n t s  allowable headwork loadings. This a ~ p r  rach 
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TABLE 15 

REMOVAL EFFICIENCIES FOR POLLUTANTS THROUGH SECONDARY TREATMENT AT DISTRICT WRPs 

District WRP 
Pollutant Calumet Egan Hanover Park Kirie Lemont North Side Stickney 

Arsenic 
Cadmium 
Chromium, total 
Hexavalent chromium 
Copper 
Lead 
Iron, total 
Fluoride 

4 Mercury 
Nickel 
Selenium 
Silver 
Zinc 
Ammonia 
Cyanide 
Phenol 
FOG 

*The value is the average removal efficiency for the WRPs which had at least 30% of the samples with 
pollutant concentrations above the detection limit. 



traces the routes of each pollutant through the treatment pro- 

cess, taking into account pollutant removals in upstream proc- 

esses. For each pollutant, the smallest of the alloxable 

headwork loadings derived from the criteria was selected as 

the pollutant's maximum allowable headworks loading. This en- 

sures that the actual headwork loading was consistently aelow 

the ~~axirnum, and compliance with all applicable standards was 

achieved. 

A preliminary screening evaluation was used to determine 

if further evaluation was needed. The screening was performed 

on each pollutant of concern, at each WRP and evaluated as ef- 

fluen?, sludge, or biological criteria. The pollutants of 

concern were determined from regulatory criteria, histarical 

perfarmar,ce, and biological process inhibition. The regula- 

tory criteria consisted of water quality, sludge qual.ity, and 

biological lnhi~ition criteria. 

The effluent criteria were determined by state water 

quality standards and NPDES Permits. Equation 2 deterni~nes 

the allowaSle headworks loading based on the NPDES perxits. 

Equation -- 3 determines the allowable headworks loading based on 

state water quality standards. 

Equat-on 2: AHL Based on NPDES Permit Limits 



CNPDES QWRP~ - 3 4 
AHL = 

- R~~~ 

Equation 3: AHL Based on State Water Quality Standards 

[cw AmROuAI (Q wRP + QSTREM ) - CSTREMQSTREW B .  34 AHL = - 

1 - KWRP 
where, 

AHL= Allowable Headworks Loading, lbs/day 

CNPDEs = Effluent NPDES Concentration Limit, mg/L 

CWATERQ,,, = Water Quality Standard Concentration, mg/L 

. C,,,,, = Receiving Stream Concentration, mg/L 

QwRp = Treatment WRP Flow, MGD 

QSTREm= Receiving Stream Flow, MGD 

R,,, = Removal Efficiency Across WRP, as a Decimal 

8.34 = Unit Conversion Factor 

Comparison of the effluent standards and loading charac- 

teristics indicated several pollutants for further evaluation. 

The criteria for screening was based on the average and maxi- 

mum influent concentrations compared to the maximum allowable 

headworks loadings determined from each site. The maximum al- 

lowable headworks loading was the most stringent at each site 

for each pollutant. In the event further evaluation was 

needed the maximum allowable headworks was used to back 



calculate tk.e local limit concentration allowed for east-* site, 

as ShOwn in Equation 4 and Equation 5. 

17quation 4 : L,,, = MAHL(~ - SF) - L,, 

where, 

L,,,= >faximum Allowable Industrial Load, lbs/day 

MAHL = Maximum Allowable Headworks Load, lbs/day 

SF - Safety Factor 
E,,, := Domestic or Background Load, lbs/day 

g,,, = Industrial Flow, MGD 

r -  LMAIL 
-LOCAL - LINIT = - Maximum Concentration Aliowed in 

(~1NDX8.34) 

Industrial Discharge, mg/L 

The results indicated a closer look at both silver and 

f1uor;de. The Industrial Waste Division is conducti~g an in 

depth study at this time. 

FLmmonia, cyanide and total chromium required addlz:onal 

con~ideratio~. The federal chromium criteria use the rneasure- 

ment 02 tctal chromium. The District determined totai ckro- 

m i u m  in their routine data analysis. The State of TiL2:~nois 

uses the trivalent chromium standard. The District total 

chroKlzm ccncentration was used to meet the trivalent chromium 



state standards. This was a reasonable assumption since the 

trivalent species was the most prevalent of the chromium spe- 

cies. The ammonia and cyanide evaluations considered chemical 

subspecies of un-ionized ammonia and WAD cyanide using stoi- 

chiometric ratios. 

The sludge criteria used the Part 503 sludge concentra- 

tion values to determine the allowable headworks loadings, as 

shown in Equation 6. The District sludge contained metal con- 

centrations well below the federal limits in all cases. The 

federal sludge quality standards and the actual maximum con- 

centration of the metal at each of the sludge processing fa- 

cilities is shown in Table 16. In each case the maximum metal 

concentrations were well below the federal criteria. The 

evaluation of sludge criteria suggested no further restric- 

tions on metals based on the historical data. The evaluation 

determined the District is not at risk of overloading metals 

in the sludge. 

Equation 6: AHL = 
c~I~DGEQ~L~DGE (pxO OfjsLuoGE8 - 34 

R WRP 

C,,,,,, = Sludge Quality Standard Concentration, mg/Kg 

QsLUDGE = Sludge to Disposal Flow, MGD 

PS = Percent Solids of Sludge 
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TABLE 16 

FEDERAL SLUDGE QUALITY STANDARDS AND MAXIMUM LEVELS, YEAR 2000 

S T . : ~  kney 
Egan and Hanover North Side 

Calumet Kirie Park Lemon t 
P o 1 l d L ; i n t  Standard WRP WRPs* WRP X3?sX 

Arsenic ~4 1 10 4 4 G 

Cadmium 

Copper 

Lead 

1 3 17 1 1 Mercury - 

Nickel 

*Sludges combined before final processing. 



G,,,,,, = Specific Gravity of Sludge z 1 kg/L 

The biological criteria were based on both carbonaceous 

and nitrogenous upset in the activated sludge process and dis- 

ruption of the anaerobic digesters. The allowable headworks 

determination for each type of biological upset is shown in 

Equation 7 and Equation 8. There has not been an upset at the 

District facilities with the current local limits. It was not 

necessary to further limit pollutants to prevent biological 

upsets. 

Equation 7: AHL Based on Activated Sludge Inhibition 

Criteria 

AHL = C,s INHIBITQ~RP 8 - 3 4 
1 R ~ I  

Equation 8: AHL Based on Anaerobic Digestion Inhibition 

Criteria for Conservative Pollutants. 

CDIG / INHIBIT QDIGESTER~ 3 4 
AHL = - 

C,, =Activated Sludge Inhibition Concentration, 

C ,,,,I,,,,,, =Anaerobic Digester Inhibition Concentration, 

QDIGEsTER = Sludge to Digester Flow, MGD 



R,,, = Removal Efficiencies Across Primary, as a De,;rnal 

In sumrtary, t.he screening of the pollutants of concern at 

the sever, Cistrict WRPs resulted in a more detailed look at 

the effluent criteria, specifically for copper, zinc, s :  1 ver, 

fluoride, and cyanide. The analysis of copper, zinc, arid cya- 

nide resulted ic local limits concentrations the same or above 

the current levels. The no backsliding policy was used to 

maintain the current limits in the cases where the calculared 

limit is higher than the current limits. Fluoride and sliver 

are not currently limited. The recommendation was to nazntain 

the curren+ status. The IWD is investigating the fluorlde 2nd 

silver lcading in the Egan and Hanover service area to deter- 

mine what, if any, measures need to be taken to protect the 

water qualrty. Table 17 summarizes the current ana recom- 

mended local iimits. The completed draft was submitted to the 

Illinois Environmental Protection Agency (IEPA) in Aps-l 2303 .  

Weller Creek Odor Study 

A t  the request of the Kirie WRP staff, a study to $2eter- 

mine the cause of odors at Weller Creek near Central R o a d  was 

initiated (see -- Figure 16). The site was visited on March 28, 

2003, It appears that the sediments and the standing water at 

the head of Weller Creek are a significant source of odors 
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TABLE 17 

SUMMARY OF RECOMMENDATIONS 

Pollutant 
Current Limit Recommended Limit 

(mg/L) (mg/L) 

Arsenic 
Cadmium 
Chromium, 
total 

Chromium, 
hexavalent 

Copper 
Lead 
Iron 
Fluoride 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Zinc 
Amrnoni a 
Cyanide 
Phenol 
FOG 

None 
2.0 
25.0 

3.0 
0.5 

250.0 
None 
0.005 
None 
10.0 
None 
None 
15.0 
None 
5.0 
None 

250.0 

None 
2.0 
25.0 

3.0 
0.5 

250.0 
None* 
0.005 
None 
10.0 
None 
None* 
15.0 
None 
5.0 
None 

250.0 

"Study of these pollutants currently in progress. 
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FIGURE 16 

WELLER CREEK AREA 



emanating from this site. Removing the deposits may substan- 

tially reduce the odor problem in the area. The creek bed 

could be graded to eliminate the occurrence of nuisance odors 

due to standing water. 

However, to confirm whether the deposits are the only 

cause of the odors in this area an odor study was initiated. 

The study intends to determine the origin of the odors in 

the area, Central Road and Busse Road, Mt. Prospect, Illinois. 

Once the origins of the odors are determined, odor control op- 

tions will be evaluated. 

The hydrogen sulfide concentration in the air is moni- 

tored in the study area. The hydrogen sulfide concentration 

is measured in five locations each week. The Arizona Instru- 

ment Jerome 631-X (Jerome) is used to measure the concentra- 

tion of hydrogen sulfide in air. The Jerome has a detection 

limit of 3 ppb for hydrogen sulfide. The five locations are 

Control Structure I (CSI), Control Structure 1A (CSlA), Con- 

trol Structure I1 (CSII), Drop Shaft 1 (DSl), and the residen- 

tial area. CSI, CSlA and DS1 are located north of Central 

Road. CSII and the residential area are on the south side of 

Central Road, see Figure 16. The weather conditions, as well 

as any noticeable odors are logged each week. 



The odor evaluation and hydrogen sulfide concentration at 

the monitoring locations is used to pinpoint one os more 

sources of odor. Factors which affect odor generati~r-i from 

sewers will be con~pared with the air monitoring results. The 

temperature, rainfall, and duration of dry spells are consid- 

ered. The study began in May 2003 and continued through Gcto- 

ber 2903. 

The hydrogen sulfide concentration data and odor evalua- 

tions were collected and evaluated. Sampling was done f2r 16 

days. Tweive of the days had no odor, two of the days lad a 

slight odor, and two of the days had a strong odor. Cif the 

sixteer. days sampled seven had precipitation on the sa~pi ing 

day or preceding day. Odor is not expected on days wrth pre- 

cipitation. Strong odor was present at all monitoririg po~nts 

on P.ugust 22, 2003. On September 5, 2003, a strong odcr was 

presect at the Drop Shaft 1 vent. The hydrogen sulfide con- 

centracions did not correlate with the odor evaluations. The 

study will resume in the warm weather months of 2004. 

Odor  Control Studies for Upper Des Plaines 14 Waste Stream 

A compazison between the waste streams in the Upper Des 

Plaines collection sewer 14 (UDP14), and Upper Des Piaines 

collecticn sewer 22 (UDP22) was conducted to deterrr~ize the 



source of odor problems in the vicinity of Drop Shaft S(DS5). 

The results showed a higher component of food industry waste 

in UDP14. The food industry waste had increased BOD5, FOG, 

and hydrogen sulfide. The high BOD5 at the northernmost end 

of the study led to an additional study of the feeder sewers. 

The studies confirmed the presence of hydrogen sulfide in the 

wastewater. The studies indicated there was not a specific 

point source of the sulfides or sulfates. The characteristics 

of the waste and the environment in the sewers both contribute 

to the production of hydrogen sulfides, which are believed to 

be a component of the offending odor. 

In the collection system, H2S is produced when bacteria 

consume sulfate oxygen for organic processes. Sulfate reduc- 

ing bacteria grow in a "slime layer" that coats the sewer's 

wetted perimeter. These bacteria use oxygen in the most read- 

ily available form: first, from the elemental oxygen; then 

nitrate oxygen, then sulfate oxygen. As nitrate is not usu- 

ally available in wastewater, bacteria will consume sulfate 

oxygen after depleting the dissolved oxygen, leaving bisulfide 

ions to combine with hydrogen to form aqueous hydrogen sulfide 

(H2S(aq)). At pH 7, the bisulfide ion and H2S(aq) are equally 

proportionate. pH, Henry's Law, and the turbulence of the 

waste stream govern the rate at which H2S(aq) is transferred 



into atmospheric HzS. Factors which increase the rate cf H2S 

transfer are higher temperatures, lower pH and increased t?~r- 

bulence. 

An WzS monitor is located in the airspace of a mar,Pole of 

the waste stream, manhole C. Manhole C is 1ocal:ed directly 

upstream of 1355. An area location map is shown iii Figure 17. 

Monitoring of the site began in May 2002. The data was col- 

lected through the end of 2003. 

Chemical Dosing for Odor Control at DS5 - 

The stxdy consisted of two trials for contro1:Lsny odors 

at 0 5 5 :  1) ferric chloride and 2) calcium nitrate. P3&3 de- 

termined a location for a dosing station upstream of G 5  on 

UDP14. The dosing station was constructed on Kensingto? Road, 

east of Wolf Road, see - Figure 17. 

FERRIC CHLOXI DE 

Tn the Sirst trial, ferric chloride was dosed in-c UDP14  

to ri.itigatt odors. Ferric chloride solution (35 percer,r. fer- 

ric chloride) was added to the waste stream to decrease the 

H2S ( a q )  concentration; leading to decreased atmospher~s iiZS in 

the vicinity of DS5. The ferric chloride mechanisn i-llizes 

both oxidation and precipitation to remove H2S(aq)  f rcn i  the 

waste stream. The dosing station went into operatian on 
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FIGURE 17 

AREA LOCATION MAP 

Dosing Location 

Feehanvills Creak 

representation n d  to scale 



February 113, 2003. The ferric chloride solution was dosed 

through July 28, 2003. 

The effect of the June and July 2003 ferric chlorlde dos- 

ing 1s  shown in Figure 18. The H2S concentrations 3 2  July 

2003 is substant~ally below the undosed baseline concentra- 

tions for July 2002 (Figure 19). The ferric chloride vas ef- 

fective at reducing high peak H2S concentrations seen prior to 

2003. The ferric chloride was effective at reducing the peak 

H2S cancentration below 100 ppm. The response t13 increasing 

the ferric chloride dose indicates the H2S(aq) is being re- 

moved from the waste stream. 

Curing the ferric chloride trial there were five verrfied 

odor complaints attributed to DS5. The dates of the com- 

p1air.r~ were; June 21, 2003, June 22, 2003, June 24, 3003, and 

July 1 9 ,  2 0 0 3 .  The respective daily maximum H;IS csncentra- 

- tion5 in the manhole atmosphere were; 73 ppm, 40 ppm, 2.3 ppm, 

and $2 ppm. All of the daily maximum H2S concentraticns were 

beloN 100 ppm, four of the five were below 50 ppm. Therefore, 

it was conciuded that increasingly higher doses of ferric 

chloride would be needed to reduce the ambient HzS coneentra- 

tion to lower levels. 

Problems developed because of additional sludge pzoduc- 

tion due T G  ferrl-c sulfate precipitation. It was suspected 
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that these deposits were responsible for odor complaints from 

the residents in the area. The UDP14 flow was diverted to the 

North Side WRP to allow the flushing of the sewer between 

Structure X and DS5, see Figure 17. Therefore, it was decided 

to try calcium nitrate which does not accumulate chemical de- 

posits. 

CALCIUM NITRATE 

In the second trial, U. S. Filter's ~ioxide@ was used as 

a source of calcium nitrate. The chemical dosing station was 

located on Kensington Road east of Wolf Road, see Figure 17. 

Bioxide (4.52 lb N03/gal) was added to the waste stream to de- 

crease the H2S(aq) concentration. The Bioxide solution pre- 

vents the formation of H2S(aq) in the waste stream by supply- 

ing readily available nitrate oxygen to be reduced in place of 

the sulfate oxygen. Bioxide also removes HzS(aq) already pre- 

sent in the waste stream through oxidation. 

The Bioxide dosing began September 18, 2003, and contin- 

ued until October 28, 2003. Four weeks of Bioxide dosing and 

the resulting H2S concentrations beginning October 1, 2003, 

are shown in Figure 20. The headspace temperature ranged from 

6 4 " ~  through 6 7 " ~  during the first three weeks. The headspace 

temperature ranged from 62°F through 6 4 "  during the fourth 
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FIGURE 20  

HYDROGEN SULFIDE CONCENTRATION IN SEWER HEADSPACE DURING 
BIOXIDE DOSING TRIAL 

Broxide Dosing Week 1 1 -  H2S. ppm - - - -  Bloxlde, gpd ' - J 

Bioxide Dosing Week 2 

Bloxlde Doslng Week 3 
1 2 0  p- i C l ' r  

Bioxlde Doslng Week 4 
120 T - 4 0 0  



week. T h r e e  d o s i n g  s c h e d u l e s  were e v a l u a t e d .  The f i r s t  dos-  

i n g  s c h e d u l e ,  f rom Wednesday, Oc tober  1, 2003, t h r o u g h  Monday, 

O c t o b e r  1 3 ,  2003, dosed  B i o x i d e :  278 gpd (11 AM u n t i l  mid- 

n i g h t ) ,  7 6  gpd (midn igh t  u n t i l  11 A M ) .  The d o s i n g  s c h e d u l e  

w a s  e f f e c t i v e  a t  r e d u c i n g  t h e  d a i l y  H2S c o n c e n t r a t i o n  p e a k s  

below 100 ppm f o r  a l l  d a y s .  The H2S c o n c e n t r a t i o n  p e a k s  on 

S a t u r d a y ,  Sunday, and Monday were below 20 ppm. The low l e v -  

e l s  o f  H 2 S  on t h e s e  days  i n d i c a t e s  t h e  e f f e c t i v e n e s s  o f  Biox- 

i d e  t o  d e c r e a s e  t h e  H2S c o n c e n t r a t i o n .  The H2S c o n c e n t r a t i o n  

d r y  w e a t h e r  weekly t r e n d  was i n t e r r u p t e d  by two r a i n  e v e n t s ;  

O c t o b e r  3, 2003, (0 .27  i n c h e s )  and Oc tober  1 4 ,  2003 ( 1 . 0 5  

i n c h e s ) .  The lowered  H2S c o n c e n t r a t i o n  peaks  on O c t o b e r  4 ,  

2003, a r e  a  r e s u l t  o f  t h e  Oc tober  3, 2003, r a i n  e v e n t .  The 

l a r g e  f l u s h i n g  r a i n  e v e n t  o f  Oc tober  1 4 ,  2003, r e s u l t e d  i n  H2S 

c o n c e n t r a t i o n  p e a k s  d e c r e a s e d  by a b o u t  50 p e r c e n t  f o r  f o u r  

d a y s .  The dosage  f o r  S a t u r d a y ,  Sunday, and Monday was de-  

c r e a s e d  i n  t h e  second  d o s i n g  s c h e d u l e .  

The second  d o s i n g  s c h e d u l e ,  from Tuesday,  O c t o b e r  1 4 ,  

2003, t h r o u g h  S a t u r d a y ,  Oc tober  25, 2003, s p l i t  t h e  week i n t o  

two c a t e g o r i e s ;  h i g h  peak d a y s  (Tuesday,  Wednesday, Thursday ,  

and  F r i d a y )  and  low peak d a y s  ( S a t u r d a y ,  Sunday, and Monday).  

The s e c o n d  B i o x i d e  dose  was a s  f o l l o w s :  



2 .  High peak day  d o s e  200 gpd (noon-2 AM),  and  7 5  

gpd (2 RY-noon) . 

2. Low peak day dose :  75  gpd. 

The second  Biox ide  d o s e  s c h e d u l e  r educed  t h e  h i g h  peak  d a y ' s  

H2S c o n c e n t r a t i o n  peaks  below 60 ppm. The low peak  d a y ' s  H2S 

c o n c e n t r a t i n n  peaks  were below 25 ppm. 

'The t h i r d  s c h e d u l e  was t h e  same a s  t h e  second  on h i g h  

pea.k days  e x c e p t  i t  d i d  n o t  d o s e  on t h e  low peak d a y s .  T h i s  

s c h e d u l e  was used  S a t u r d a y ,  Oc tober  2 5 ,  2003, t h r o u g h  Tuesday,  

Oc tober  2 8 ,  2 0 0 3 .  T h i s  s c h e d u l e  r e s u l t e d  i n  a n  e l e v a t i c n  of 

H2S peak  c o n c e n t r a t i o n s  on t h e  low peak  d a y s .  

A summary o f  t h e  s c h e d u l e s  and r e s u l t i n g  maximum H2S con- 

c e n t r a t i o n s  1s shown i n  Tab le  1 8 .  To m a i n t a i n  t h e  peak H2S 

c o n c e n t r a t i o n  below 25 ppm a  h i g h e r  d o s e  i s  needed or. h i g h  

peak d a y s .  The low peak days  a p p e a r  t o  r e q u i r e  be tweex 0 gpd 

anc! 75 gpd of  B iox ide  t o  m a i n t a i n  t h e  H2S con cent ratio^; below 

2 5  ppa. 

From t h e  t r i a l  it was e v i d e n t  t h a t  no c h e m i ~ z a l  d e p o s i t s  

r e s u l t e d  from t h e  a p p l i c a t i o n  of  B iox ide  t o  m i t i g a t . e  H;S i n  

t h e  headspace  of t h e  sewer .  B iox ide  d o s i n g  i s  effecti-<e t o  

r e d c c e  t h e  H;S c o n c e n t r a t i o n s  i n  t h e  sewer headspace  n e a r  DS5. 

The t r i s l  was conducted  i n  t h e  headspace  t e m p e r a t u r e  :range 

s e e n  i n  J u l y ,  and October ,  s e e  F i g u r e  21. The At;qusr and 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CZIGRGD 

FIGURE 21 

ANNUAL TEMPERATURE VARIATIONS OF MANHOLE C 
HEADSPACE 

Jan Feb Mar A p r  May Jun Jul Aug Sep Oct Nov bee 



September headspace temperatures are higher, requiring addi- 

tional Bioxide to remove H2S(aq) formed upstream. The higher 

temperatures will increase biological metabolism, requiring an 

increased Bioxide dose. May and June, similarly will have de- 

creased Bioxide dosage needs. The October trial is a fair in- 

dicator of dosage effectiveness. 

The dosing schedule should be further fine tuned to re- 

duce the H2S peaks to levels which correlate with no odor com- 

plaints in the DS5 vicinity. This target level will determine 

the dosage needed. The above data suggests a daily peak H 2 S  

concentration not to exceed 25 ppm. In addition to the low 

peak days and high peak days, nighttime and daytime peaks 

could be factored into the tuning process to obtain the maxi- 

mum effectiveness with the minimum cost. The incorporation of 

UDP14 flow variations would further fine tune the dosing 

schedule. 

Along with the airspace study to evaluate the odor con- 

trol chemical dosing program, wastewater samples were analyzed 

for nitrate concentration. Three sampling sites were sampled 

three times per week. As shown in Figure 17, Station 14A1 

(District manhole south of parking lot exit lane at River 

Trails Middle School, 1000 N. Wolf Road, Mt. Prospect, Illi- 

nois) is upstream of the dosing station. Station 14A2 



(District manhole at southwest corner of Rand and Wolf Roads, 

Des PS.aines, Illinois) and 14A3 (District manhole in lawn of 

DiMucci Park, 25 feet east of Mt. Prospect Road, at Princeton 

Street, Des Plaines, Illinois) are downstream. Tk,e nitrate 

conce~tration was evaluated. The residual nitrate concentra- 

tion in the wastewater is an indication of avai.labil;.ty of 

oxygen for bacteria without requiring oxygen fron: sulfate 

ions. The data is shown in Table 19. The Bioxide evaluation 

will continue in 2004. 

O'Hare -- CUP Reservoir Fill Event Experiment 

The objective of this project is to provide research as- 

sistance, by the District and/or its subcontractors, tc the 

U. S .  Arxy Corps of Engineers (ACOE) to support the design of 

ful.1 scale aeration and wash down systems for the McCook and 

Tharnton Reservoirs. Since the McCook and Thornton Reservoirs 

will evertually contain combined sewer overflows ( C S O s ) ,  an 

assessaent of the impact of CSO storage on ambient air qsality 

was conducted. Fleetings are held regularly between r k e  Dis- 

trict and AZOE to review the progress of the project. 

A full-scale experiment was conducted from May - 2003, 

to May 21, 2003, at O'Hare CUP Reservoir to study the yoLen- 

tial for odor formation during storage of CSOs without 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 19 

NITRATE CONCENTRATION IN UDP14 

Date 
Locat ion 

14A-1 14A-2 14A-3 

*No sample. 



mechznical aeration. This was a follow-up experiment ?;c the 

two similar full-scale experiments that' were conducted from 

May 12 to J u ~ e  12,, and August 13 to September 3 in 2032- As 

in the two experiments conducted in 2002 the objective of this 

experiment was also to collect information and data for use in 

the eva;uat~on and design of aeration systems of the icture 

McCook and Thornton Reservoirs. 

The experimental plan dated April 19, 2002 for the O'Mare 

CUP Reservoir was followed in this experiment. The experimen- 

tal plan calls for two scenarios, one a Manmade Fill Event, 

and t h e  other a Natural Fill Event. The fill event C O P ~ E E ! ~  in 

this report was a Natural Fill Event. 

The C'Hare CUP Reservoir experimental plan bias p ~ z  into 

effect Iollowir,g the Natural Fill Event that occurred on May 

1, 2003. The 3'Hare CUP Reservoir began filling with CSO at 

0505 hours (military time) May 1, 2003, and became static at 

0100 hours (military time) on May 2, 2003. A total of 72 mil- 

lion gallo~s of CSO was captured in the reservoir. Anproxi- 

mately 1-39 inches of rain was recorded on May 1 for this 

storrr event. On May 4 the reservoir was drained to 60 m~llion 

gallons ir, anticipation of additional rainfall. On May 5, 

2003, the reservoir began filing again at 1030 hours (military 

time) adding a little over one million gallons o:E CSO ro the 



60 million gallons of CSO that was already in the reservoir, 

Approximately 1.10 inches of rain fell on May 4 and 0.25 

inches of rain fell on May 5. 

Due to the decreasing volume of CSO in the reservoir, 

bottom solids at the western end of the reservoir were exposed 

to air increasing the potential for odors in the reservoir. 

Because of this condition a decision was made on May 20 to 

terminate the experiment and drain the reservoir. Draining of 

the reservoir was initiated on May 21. The aerators were not 

turned on for this experiment. 

CUP FILL EVENT SAMPLING 

Hourly samples were collected from CSO entering the res- 

ervoir during the fill event using an automatic sampler until 

the reservoir went static. These samples were analyzed for 

BOD5, TSS, NO2-N, NO3-N, and NH3-N. 

Stored CSO samples were collected from the reservoir us- 

ing a remote controlled boat at three locations and at differ- 

ent depths. These samples were analyzed for BOD5, NH4-N, TSS 

and VSS. Stored CSO was also sampled for dissolved oxygen and 

temperature at the same locations and depths. Samples were 

also collected for chlorophyll and sulfide analysis. 



ODOR MONITORING 

H;S measurements and qualitative odor monitorinq were 

performed k ~ y  R&D Department personnel from various locations 

around the reservoir during the fill event. The locar~cns of 

odor nnonitoring sites are shown in Figure 2 2 .  R&D Department 

personnel then patrolled the area to check for odors. No 

strong odors were detected and H2S readings ranged between 0 

and 14 ppb, well below the threshold odor concentration of 25 

pph as can be seen in Table 20. Odor frequency was perceived 

as infrequent and odor intensity was perceived as low a s  can 

be seen in Table 21. 

DI SSCLVE3 CXYGEN l l N A i Y  SI S 

One urrexpected aspect of the study was the large arriount 

of phytoplankton observed giving the CSO a greenish tinr. The 

phytcplankton was assumed to be responsible for some very high 

dissolved oxygen (DO) readings. Tables 22 and - 23 show co:?cen- 

tratl~ns of DO and temperature, and phytoplankton, respec- 

tively. It may he possible that the phytoplanktorl may prodtlce 

enough DO tc maintain a DO concentration of 2.0 my,'L ~ r ,  the 

CSO In the reservoir. In Table 22, the terms ES, MS, a n d  WS 

represent east south, middle south, and west south locazions 

at "-3% reservoir and next to these locations numerals 5, TO, 
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METROPOLITAN WATER RECLAMATION D I S T R I C T  OF GREATER CHICAGO 

TABLE 20 

HYDROGEN S U L F I D E  MONITORlNG DATA I N  PARTS P E R  B I L L I O N  (ppb) AROUND THE O'HARE CUP RESERVOIR 
DURING THE MAY 1, 2003, THROUGH VPPY 2 1 ,  2003, FILL EVENT EXPERIMENT 

D a t e  L o c a t i o n  1 L o c a t i o n  2 L o c a t i o n  3 L o c a t i o n  4 L o c a t i o n  5 

M i n  
Mean 
M'l  ,c 

NA = R e a d i n g s  n o t  t a k e n  due t o  m e t e r  n ia l funcLion 
' R e a d i n g s  t a k e n  before  r e s e r v o i r  w a s  d r a ined .  

* * R e a d i n g s  t a k e n  a f t e r  r e s e r v o i r  w a s  d r a i n e d .  



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 21 

QUALITATIVE ODOR INTENSITY MONITORING AROUND THE O'HARE CUP RESERVOIR 
DURING THE MAY 1, 2003, THROUGH MAY 21, 2003, FILL EVENT EXPERIMENT 

Number of Times Odor Perceived with Varvina Intensitv* 
Location Total Number Very Very 
NO. * *  of Observations No Odor Faint Faint Noticeable Strong Strong 

1 2 1 
2 2 1 
3 2 1 
4 2 1 
5 2 1 

Total Number of 105 
t - ~  Readings 
0 

*A subjective odor intensity as interpreted by the person doing the monitoring. 
**See Figure 22. 



d
 

i
~

~
p

-
~

d
~

d
~

~
~

~
m

m
 

0
m

m
 

d
d

d
d

r
l
r
l
d

d
 

i--' 
I i 

0
 

0
0

0
0

0
0

0
0

0
0

0
0

 
0
 

O
U

'O
 

w
 

+
 

~
~

P
~

~
~

W
W

T
~

I
P

W
O

~
 

d
m

7
4

 
-

+
 * 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

 
.

.
'

 
0

 
+

~
O

~
-

J
N

V
.

+
O

~
O

W
W

N
W

 o
m

-
 

N
 

4
 
r
l 
r
l N

 
d

 
d

 
n
 

- 
m

m
m

m
m

m
m

m
m

m
 

M
 

(L 
~

~
~

~
~

~
~

~
0

0
0

0
0

0
0

0
0

0
 

.
C

 
Q

 
D

 
U

 
r(i 

0
0

0
0

0
0

0
0

~
~

~
\

~
\

\
\

~
~

 
C

~
Y

 
u

rn
 

Cl 
\

\
‘

\
\

\
\

\
\

o
~

N
N

v
~

~
w

~
o

~
 ..r( 

a
 

-3 
m 

w 
~

m
~

m
w

r
-

w
m

d
d

d
d

d
d

d
d

m
~

 
X

Z
Z

 
1
5
 

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
 

9
 
.I 

m
m

1
n

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
 

i
 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 23 

RESULTS OF CHLOROPHYLL a IN pg/L FROM SAMPLES COLLECTED AT A 
DEPTH OF 5 FEET IN THE O'HARE CUP RESERVOIR DURING THE MAY 1, 

2003, THROUGH MAY 21, 2003, FILL EVENT EXPERIMENT 

Date East Center West 



and 15 indicate depths in feet at which a particular sample 

was taken. 

SEDIMENT MEASLJREMENTS 

Battom sediments were collected on May 21, 2003, from 

four different locations after the reservoir was drained and 

the depths of the sediments were measured. The locaticns of 

the cf the depth measurements of sediment deposits are shown 

in Figure 2 2 .  -- The data on sediment deposit depths a l ~ n g  with 

tots'! solids (TS) and total volatile solids (TVS) cor,ce~-tsa- 

tions are glven in Table 24. 

The depth of sediments varied from 0.06 inch to 0.94 inch 

with a mean value of 0.45 inch. The mean TS concentratl.=n of 

the sediment was 6.27 percent and 43.64 percent volatlle sol- 

ids. The mean sediment depth for this fill event was 3-1 the 

low end of projected estimates for a comparable size fill 

event. Because of the small amount of sediment on the bottom 

of the reservoir, only four sampling sites were used. At the 

other areas of the reservoir there was insufficier~t ar;.o:int of 

botto~ sediments for collection of samples. 

!inother set of sediment depth measurements was codl~:c~ed 

from s i x  pzns specially installed for this experiment at the 

bottom of this reservoir. The locations of the pans are shown 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 24 

SEDIMENT DEPTH AND SOLIDS RESULTS FROM THE BOTTOM AFTER 
DRAINING THE RESERVOIR DURING THE O'HARE CUP RESERVOIR 

MAY 1, 2003, THROUGH MAY 21, 2003, FILL EVENT EXPERIMENT 
RESULTS FROM MAY 21, 2003, MEASUREMENTS 

Total 
Depth Solids (TS) 

site1 Inches Percent 

Total 
Volatile 

Solids (TVS) 
Percent 

Min. 
Mean 
Max. 

Note: Dry Density of combined sediments is 1.28 g/mL. 
'see Figure 22. 



in Figure 22 and the results of depth measurements are shown 

in Table 25. The depths of the sediments in the pans varied 

from 0.03 inch to 0.06 inch with a mean value of 0.04 inch. 

The purpose of the sediment pans was to compare the resulrs of 

sediment deposits in stationary containers such as the pans 

(13 1/2" L x 10" W x 10'") with that of freely movi-nq sedi- 

ments in the rest of the reservoir. 

. . 'The mear, depth of sediment deposits in pans is sigr,lfl- 

cantly lower (0.04 inch) compared to the mean deposit of 0.47 

inch ic the reservoir. This difference cannot be explained. 

CONCLJSIONS 

The main conc:lusions of this report are: 

1- Rased on the results of the full-scale exper:- 

ment conducted at the O'Hare CUP Reservoir  fro^ 

May 1, 2003, to May 21, 2003, it can be corr- 

ciuded that the future McCook and Thornton Aes- 

ervcirs may not require maintenance of 2.0 mq/L 

DO throughout the reservoir as provided i11 t.he 

proposed design in order to ensure a reasonably 

odor free environment in the vicinity of these 

two reservoirs during the storage of CSOs. This 

finding is consistent with the conclusions d r a w r  



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 25 

SEDIMENT DEPTH AND SOLIDS RESULTS FROM THE 
SEDIMENT PANS INSTALLED AT THE BOTTOM OF THE 

RESERVOIR DURING THE O'HARE CUP RESERVOIR MAY 1, 
2003, THROUGH MAY 21, 2003, FILL EVENT EXPERIMENT 

RESULTS FROM MAY 21, 2003, MEASUREMENTS 

Total 
Total Volatile 

Depth Solids (TS) Solids (TVS) 
Site1 Inches Percent Percent 

Min. 
Mean 
Max. 

'see Figure 22. 



frc;m the previous experiments conducted at the 

O'Hare CUP Reservoir on May 12, June 12 and 

August 13 to September 3 in 2002. 

2. During the 19-day holding period of CSOs, with- 

out any aeration, no signif icarit odors emanared 

from the reservoir even though dissolved oxygen 

- " 

concentrations at the beginning of the fz,, 

event were very low. 

3. The depth of the sediment deposits at the bottcri 

of -che reservoir found during this experimtect 

were lower than sediment depths measured in t n e  

2032 fill events. This finding again confimms 

the conclusions drawn in the previous reporrs 

that. the actual sediment deposits for a compara- 

ble size fill event in the McCook and Thornton 

Zeservoirs would be lower than the projected es- 

timates of the sediment deposits for these " _ w ~  

reservoirs. 

Zunnel and Reservoir Plan (TARP) Groundwater Monitvrlng - 
Program 

The District's TARP Groundwater Monitoring Program was 

impienented in 1976 to assess the impact of TARP on gru7~ndwa- 

ter quality and quantit;y. The TARP tunnels were coristructed 



100 to 350 feet underground, and function as a part of a 

region-wide pollution and flood control system, capturing and 

temporarily storing CSOs. The CSOs, which are a mixture of 

raw sewage and storm runoff, are subsequently treated at Dis- 

trict WRPs. 

During normal dry weather conditions, a small amount of 

groundwater infiltrates the tunnels due to a naturally higher 

pressure gradient favoring the groundwater table. However, 

during a major storm, the tunnels may become full with CSOs, 

producing an internal pressure that causes exfiltration of 

small amounts of CSOs into the surrounding groundwater. After 

the storm subsides and the TARP tunnels have been dewatered, 

infiltration occurs, and small amounts of the surrounding 

groundwater are drawn into the tunnel. Groundwater monitoring 

wells have been installed to verify the infiltration/ 

exfiltration process, which may occur in strategic locations 

of the TARP tunnel operation, and that the TARP system is not 

adversely affecting the local groundwater. 

The TARP groundwater monitoring program currently in- 

cludes 128 monitoring wells and 34 observation wells in the 

Calumet, Mainstream, Des Plaines, Upper Des Plaines, and Chi- 

cagoland Underflow Plan (CUP) Reservoir systems (Figure 23). 

Of the 128 water quality monitoring wells, 119 are currently 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHIC.AGO 

FIGURE 2 3  

LOCATION OF TARP TUNNELS 



being monitored. The remaining nine wells (QM-51, QM-52, QM- 

54, QM-55, QM-57, QM-59, QM-60, QM-66, and QC-8.1), are not 

required to be monitored. Four of the 119 monitoring wells 

are located around the perimeter of the O'Hare Reservoir, and 

another four monitoring wells are located on the perimeter of 

the Thornton Transitional Reservoir which anchors the Calumet 

TARP system. The Little Calumet leg of the Calumet TARP sys- 

tem (QC-29 through QC-37) has not been completed yet, but it 

is expected to go on line in spring or summer of 2004. The 

remaining TARP wells are located alongside of the 101.5 miles 

completed portion of the TARP tunnel system. 

The IEPA gave the District permission to monitor 15 Main- 

stream TARP System Wells (QM-53, QM-56, QM-58, QM-68, and QM- 

70 through QM-82 excluding wells QM-72 and QM-81) at a reduced 

rate of twice times per year from six times per year. The 

same reduced sampling frequency was also granted for nine 

Calumet TARP system wells (QC-2.2, QC-9, QC-11 through QC-15, 

QC-17, and QC-18), and eleven Des Plaines TARP system wells 

(QD-34, QD-39 through QD-45, and QD-47 through QD-49) . Also 

the IEPA gave the District permission to reduce monitoring of 

the Mainstream observation wells (OM-1 through OM-23) from 

once every two weeks to once every two months. 



';he water quality wells are sampled for the followl.nq pa- 

rameters : ammonia nitrogen, electrical conductivity, chlo- 

ride, fecal coliform bacteria, hardness, pH, sulfate, tenpera- 

ture, total organic carbon, and total dissolved solids, Mazer 

level elevation is measured at all TARP wells. Data collected 

from The TARP wells are submitted annually to the IEPA. 

The overall results obtained from regularly monitoring 

and samplicg TARP wells indicate that operation of TARP tun- 

nels and reservoirs has had no adverse effect on local grcund- 

water systen. 

Thornton Transitional Flood Control Reservoir Preoperarional 
Backqround Water Quality Report - 

Accorging to the Scope of Work (SOW) specified by the 

I E ? A ,  for twelve months prior to the Thornton Reservorr golng 

on-line, samples shall be collected approximately eve ry  two 

montbs fron the groundwater monitoring wells for backgrcund 

data :ollcction. These samples shall be analyzed for pzrame- 

ters listed in Table I of the IEPA's SOW and used to determine 

the urper 95 percent confidence limit for each parameter, The 

par3neter from Table I of the IEPA's SOW are reproduced in 

After the Thornton Reservoir goes on-line even: based 

moniroring shall be conducted for the indicator paramet2rs in 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 26 

GROUNDWATER QUALITY STANDARDS FOR CLASS I: 
POTABLE RESOURCE GROUNDWATER 

Inorganic Chemical Constituents 

Arsenic 
Barium 
Cadmium 
Chloride 
Chromium 
Copper 
Cyanide 
Fluoride 
Iron 
Lead 
Manganese 

Mercury 
Nitrate as N 
Radium-226 
Radium-228 
Selenium 
Silver 
Sulfate 
Total Dissolved 
Solids (TDS) 

pH 

Organic Chemical Constituents 

Alachlor 
Aldicarb 
Atrazine 
Carbofuran 
Carbon Tetrachloride* 
Chlordane* 
Endrin 
Heptachlor* 
Heptachlor Epoxide* 
Lindane (Garnma- 
Hexachlorocyclohexane) 

2,4, D 
Ortho-Dichlorobenzene 
Para-Dichlorobenzene 
1,2 Dichloroethane* 
1,l Dichloroethylene 
Trans 1,2-Dichloroethylene 

1,2 Dichloropropane* 
Ethylbenzene 
Methoxychlor 
Monochlorobenzene 
Pentachlorophenol* 
Polychlorinated Biphenyls 

(PCBs) (as decachloro- 
biphenyl) * 

Styrene 
2,4,5-TP (Silvex) 
Tetrachloroethylene* 
Toluene 
Toxaphene* 
1, 1,l-Trichloroethane 
Trichloroethylene* 
Vinyl Chloride* 
Xylenes 

Complex Organic Chemical Mixtures 

Benzene* BETX 

"Denotes a carcinogen. 



Table 11 from the IEPA's SOW on a weekly basis while floodwa- 

ter is stored in the Thornton Reservoir. The parameters from 

Table TI of +:he IEPA's SOW are reproduced in Table 27. This 

will include grab sampling of floodwater stored in the Thorn- 

ton 3eservoir, in addition to samples collected from the 

grouzawater monitoring wells. 

During the storage of floodwater in the Thorntor Reser- 

voir, if an analysis of samples collected from the groundwater 

monitcring wells shows an increase above the 95 percen*: confi- 

dence limit of any of the indicator parameters in ----- T a b l e  27, 

the paramete:rs list shall be expanded to include a:LL the pa- 

rameyers in --- Table 26 and weekly sampling shall continue .~ntil 

the concentrations of all parameters in Table 26 are below the 

95 percent confidence limit. 

The Preoperational Background Water Quality Report c!n the 

Thornton Transitional Flood Control Reservoir was prepared and 

subrnizred tzo the IEPA in December 2003 ( R & D  Department 3eport 

NO. 33-23). 

Thornton Transitional Flood Control Reservoir F i l l  
Events for 2003 

AccorciKg to the IEPA's Scope of Work (SOW) afte:: the 

reservoir goes on line, event based sampling shall np con- 

ducted for the indicator parameters, specified in the TEPA's 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 27 

CONSTITUENTS COMMONLY FOUND IN STORMWATER 
FROM TABLE I1 OF THE IEPA'S SCOPE OF WORK 

Arsenic 
Boron 
Copper 
Fecal Coliform 
Iron 
Lead 
Mercury 
Phenols 
Sulfate 
Total Dissolved 

Ammonia 
Barium 
Cadmium 
Chromium 
Cyanide 
Fluoride 
Manganese 
Nickel 
Temperature 

Solids Nitrate 

Biochemical Oxygen Demand (5-day and 21-day) 



SOW Table I1 reproduced here as Table 24, on a weekly basis 

while floodwater is stored in the reservoir. This w l l '  in- 

clude floodwater stored in the reservoir in addition t-,. sam- 

ples collected from the groundwater quality monitori-~g wells 

(QT-1 through QT-4). A report is prepared to fulfill ehe I E P A  

requirements for the Thornton Transitional Flood Control Res- 

ervoir fill events that took place during 2003. 

There were a total of three fill events at the Tkcrnton 

Transitional Flood Control Reservoir during 2003. The e~ents 

took place or, July 21, July 27 and November 18, 2003, 

il i ine first fill event took place on July 21, 2003. This 

fill event resulted in only a small amount of water ~ s ,  the 

Thorrtwn Reservoir. The second fill event took place 3r Zuly 

27, 2603, hhile there was water still in the Thorntor~ ;?;eser- 

voir from the first fill event. On September 4, 29C3, IWD 

personnel ~eported that the Thornton Reservoir was empty at 

whicki time sampling at both the Thornton Reservoir an2 water 

quality monitoring wells was discontinued. 

The third fill event took place on November 1 5 ,  2C103. 

The ~ ~ a x i m u r n  depth in the Thornton Reservoir was esti~ared to 

between five and six feet. On December 2, 2003, the T?il2rnton 

Reservoir was reported dry by IWD personnel. 



In all three fill events samples were collected from the 

Thornton Reservoir and the four water quality monitoring wells 

(QT-1, QT-2, QT-3, and QT-4) surrounding the Thornton Reser- 

voir. 

A separate report for the three fill events experienced 

at the Thornton Transitional Flood Control Reservoir during 

2003 is under preparation and will be published as an R&D De- 

partment report. 



BIOSCLIDS UTILIZATION AND SOIL SCIENCE SECTION 

The Biosolids Utilization and Soil Science Section is re- 

sponslble for determining, through monitoring and research ac- 

tivi~ies, the environmental impact of the District's b i ~ ~ ~ l ~ d s  

applications on agricultural fields, disturbed lands, and 

landfill sites. The environmental monitoring component of the 

program inclcdes the sampling and analyses of waters, ~3il.s~ 

plants, and biosolids at land application sites and lanclfiils 

receiving oiosolids. The research component consists of an 

in-dzpth examination of the selected environmental and bio- 

solids parameters related to the application of hioscllds to 

agricblturai fields, disturbed lands, and their utilization in 

landfiiis and for landscaping. 

Fulton County Environmental Monitoring 

'?he Filltor, County Land Reclamation Site is a large tract 

of land, 6122.5 hectares (15,264.5 acres), owned by the 3is- 

trlct In Fulzon County, Illinois. The site is used tc, I-ecy- 

cle biosoiids for the purpose of reclaiming mine scs: and 

fertilizing agricultural crops. To satisfy the permle re- 

qulrements of the IEPA for operation of the site, tlie 2is- 

trict established an environmental monitoring progrdm to 

ensure that the land application of biosolids would na t  ad- 

versely af-f ect surf ace waters, groundwaters, sol;s, and 



crops. The Land Reclamation Laboratory is responsible for 

collecting and analyzing environmental monitoring samples from 

the Fulton County Site. Monthly reports are generated that 

summarize the monitoring data required to demonstrate compli- 

ance with the IEPA, and USEPA regulations for land application 

of biosolids. 

OVERVIEW 

In 2003, the monitoring activities at the Fulton County 

site decreased in quantity from those in 2002 due to IEPA re- 

ductions in surface water protection sites (from 14 to 2) and 

a reduction to quarterly, instead of monthly, sampling of the 

St. David, Morgan Mine, and United Electric Company coal ref- 

use piles. Also, monitoring was only required of biosolids- 

amended fields that were bermed. No supernatant or dewatered 

liquid fertilizer from Holding Basin 1 were applied to Fulton 

County fields during 2003. Air-dried, anaerobically digested 

biosolids from the District's Calumet WRP were trucked to the 

Fulton County site in 2003 and land-applied. 

The water monitoring included: 

quarterly sampling of 20 groundwater monitoring 

wells; 



e sampling of surface waters from 10 streams, 8 re%- 

ervoLrs, and 2 surface water protection sites ir, 

the supernatant application area three times pes 

year between April. and November; 

sampling of 40 field runoff retention basins as 

needed; 

* sampling of 19 lysimeters and three drainage tiles 

at the St. David Coal Refuse Pile quarterly; 

e sampling of three lysimeters at the Morgan Mme 

Coal Refuse Pile quarterly; and 

r sampling of 10 lysimeters at the United E.1ectr.i~ 

Comeany (UEC) Coal Refuse Pile quarterly. 

Water monitoring also included sampling of the discharges 

from tlie Acid-Mine Lake receiving drainage from the t iEC Coal 

Refuse Pile for monthly and quarterly reports. 

G E N E R X  FIPP:L,ICATION FIELDS 

Soil samples were collected from 73 fields in 20C2 azd 46 

fields in 2 0 2 3  for chemical analysis. Plant tissue sarnples 

were collected f r ~ m  26 hay fields, 37 soybean fields, and 9 

cornfields in 2002 and 23 hay fields, 29 soybean f i e l r ? ~ ,  28 

cornfields, 3 suda.x fields, and 1 wheat field in 2003. Chemi- 

cal analyses were performed on these samples during 2033. 



Climatological conditions were monitored at the project weather 

station. 

Biosolids have been applied to fields at the Fulton 

County site since 1972. Tables 28 and 29 show the concentra- - 

tions of all measured parameters found in field soils (0- to 

15-cm depth), which received different cumulative rates of 

biosolids, and were sampled in 2002 and 2003, respectively. 

The crops planted on these fields and yields for 2002 and 2003 

are shown in Tables 30 and 31, respectively. - 

Plant tissue samples (grain, leaf, and/or stover) are 

collected annually from fields leased to local farmers at the 

Fulton County site. Analyses for the total concentrations of 

metals found in the 2002 corn grain, corn leaf, hay, and soy- 

bean grain, are shown in Tables 32 through 35, respectively. - 

Analyses for the total concentrations of metals found in the 

2003 corn grain, corn leaf, hay, soybean grain, sudax, and 

wheat grain are shown in Tables 36 through 41, respectively. - 

ACID-MINE LAKE 

As part of the purchasing agreements for the parcels of 

land comprising the Fulton County Land Reclamation Project, 

the District also took ownership of the old UEC Cuba Mine No. 

9 site, which included an impoundment that collected surface 

water from exposed gob and coal fines areas. This Acid-Mine 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

MEAN pH, ELECTRICAL CONDUCTIVITY (EC), AND CONCENTRATIONS O F  ORGANIC CARBON, 
NUTRIENTS AND METALS FCR F I E L D S  AT THE FULTON COIJNTY RECLAMATTON S I T E  

SAMPLED IN 2002' 

Cumulative 
F i e l d  B ioso l i d s  Organic  NO,-N+ 
Nuinber ~ p ~ l i e d *  pH EC Carbon T K N  T o t  . - P  N H ~ - N ~  N O , - N ~  2n5 cd5 cu5 cr5 ~i~ pb5 

---- Dry Sol ids--- -  (dS /m)  ( % )  ......................... mg/kg----------------------.---- 

t-' 
w 2 1,816 810 6.9 0.24 5.79 5,28810,689 4.8 11 1,110 64 508 799 130 269 
t-' 

3 1,722 769 6.9 0.22 6.65 6,214 8,267 6.9 17 864 46 411 615 101 200 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 28 (Continued) 

MEAN pH, ELECTRICAL CONDUCTIVITY (EC), AND CONCENTRATIONS OF ORGANIC CARBON, 
NUTRIENTS AND METALS FOR FIELDS AT THE FULTON COUNTY RECLAMATION SITE 

SAMPLED IN 2 0 0 . 2 ~  

C u m u l a t i v e  
F i e l d  B i o s o l i d s  O r g a n i c  NO,-Nt 
N u m b e r   lied^ pH EC C a r b o n  TKN T o t . - P  N H ~ - N ~  N O , - N ~  2n5 cd5 CU' cr5 N i 5  pb5 

---- Dry S o l i d s - - - -  ( d S / r n )  ( % )  ......................... mg/kg--------------------------- 

Mg/ha T o n s / a c r e  



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 28 ( C o n t i n u e d )  

MEAN pH, ELECTRICAL CONDUCTIVITY (EC), AND CONCENTRATIONS OF ORGANIC CARBON, 
NIJTRIENTS ANT> METAL,S FOR k'1ELD.S AT THE FULITON COUNTY XECLAMATIGN SITE 

SAMPLED IN 2002' 

Cumulative 
F i e l d  B ioso l id s  Organic N O 2 - N t  
Number  lied' pH EC Carbon T K N  Tot .-P N H ~ - N '  No3-N3 2n5 cd5 CU' cr5 N i 5  pb5 

--. ---- Dry Solids---- ( d ~ / ~ )  ( % )  ......................... mg/kg--------------------------- 

Mg/ha Tons/acre 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 2 8 (Continued) 

MEAN pH, ELECTRICAL CONDUCTIVITY (EC), AND CONCENTRATIONS OF ORGANIC CARBON, 
NUTRIENTS AND METALS FOR FIELDS AT THE FULTON COUNTY RECLAMATION SITE 

SAMPLED IN 2002' 

Cumulat ive  
F i e l d  B i o s o l i d s  O r g a n i c  NO2-N+ 
Number  lied^ pH EC Carbon T K N  Tot  . - P  N H ~ - N ~  N O ~ - N )  zn5 cd5 cu5 cr5 N i 5  pb5 

---- Dry Sol ids- - - -  (dS/m) ( % )  -------------------------mg/kg--------------------------- 
Mg/ha T o n s / a c r e  



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 28 (Continued) 

MEAN pH, ELECTRICAL CONDUCTlVITY (EC), AND CONCENTRATIONS OF ORGANIC CARBON, 
NUTRLENTS AND METATAS FOR F I E L D S  AT THE FULTON COUNTY RECLAMATION SITE 

SAMPLED IN 2002' 

Cumulative 
F i e l d  Biosol ids  Organic NO2-Nt 
Number  lied' pH EC Carbon TKN Tot .  -P N H ~ - N ~  N O ~ - N ~  zn5 cd5 cu5 cr5 ~i~ pb5 

---- Dry Solids---- ( d ~ / ~ )  ( % )  -------------------------mg/kg--------------------------- 

Myjha Tons/acre 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 28 (Continued) 

MEAN pH, ELECTRICAL CONDUCTIVITY (EC), AND CONCENTRATIONS OF ORGANIC CARBON, 
NUTRIENTS AND METALS FOR FIELDS AT THE FULTON COUNTY RECLAMATION SITE 

SAMPLED IN 2 0 0 2 ~  

Cumulat ive  
F i e l d  B i o s o l i d s  Organ ic  NOZ-N+ 
Number  lied^ pH EC Carbon TKN T o t . - P  N H ~ - N ~  N O ~ - N ~  zn5 cd5 cu5 cr5 ~i~ pb5 

---- Dry Sol ids-- - -  [ d ~ , / ~ )  ( % )  ......................... mg/kg--------------------------- 
Mg/ha Tons /ac re  



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 28 (Continued) 

MEAN pH, ELECTRICAL CONDUCTTVITY (EC), AND CONCENTRATIONS OF ORGANIC CARBON, 
NUTRIENTS AND METALS FOR FIELDS AT THE FULTON COUNTY RECLAMATIGN SITE 

SAMPLED IN 2002"  

C u m u Z a t i v e  
F i e l d  B ioso l id s  O r g a n i c  NO2-N+ 
Number  ~ p ~ l i e d '  pH EC Carbon T K N  T o t  . - P  N H ~ - N '  N O ~ - N ~  2n5 cd5 CU' cr5 ~i~ pb5 

---- Dry Sol ids----  (ds/*) ( % )  -------------------------mg/kg--------------------------- 
M g i h a  T o n s i a c r e  

' ~ a r n ~ l i n ~  depth 0-15 c m .  
2 ~ h r o u g h  2002 .  

1 -M KG1-ext ract able. 
%nly comrnelcial fert i i izklr  ~ d . ~ i : j  ~i*pp7L~c;d t o  t h i s  f i t - I d .  
" ~ h e s e  metals e x t r a c t e d  wrti-: c o n c c r ~ t  r clted HNG3. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 29 

MEAN pH, ELECTRICAL CONDUCTIVITY (EC), AND CONCENTRATIONS OF ORGANIC CARBON, 
NUTRIENTS AND METALS FOR BERMED BIOSOLIDS APPLICATION FIELDS AT THE 

FULTON COUNTY RECLAMATION SITE SAMPLED IN 2003' 

Cumulative 
F i e l d  B ioso l id s  Organic NO2-N+ 
Number ~ ~ p l i e d '  P H EC Carbon TKN Tot .-P N H ~ - N ~  N O ~ - N ~  zn6 cd6 cu6 cr6 N i 6  pb6 

---- Dry Solids----  ( d ~ / ~ )  [ % )  ......................... mg/kg-------------------------- 
Mg/ha Tons/acre 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

MEAN pH, ELECTRICAL CONDUCTIVITY (EC), AND CONCENTRATIONS OF ORGANIC CARBON; 
NUTRIENTS AND METALS FOR RERMED RIDSOLIDS APPLICATION FIELDS AT THE 

E'ULTON COLIN'l'Y RECLAMATION SITE SAMPLED IN 2003'  

C u m u l a t i v e  
F i e l d  B ioso l i d s  O r g a n i c  N O 2 - N t  
Number ?lpplied2 pH EC Carbon  T K N  T o t  . - P  N H ~ - N ~  N O , - N ~  zn6 cd6 cu6 cr6 ~i~ pb6 

---- Dry Sol ids - - - -  ( d ~ / ~ )  ( % )  -------------------------mg/kg--------------------------- 

Mg/ha T o n s l a c r e  

2 0 "31 -. y k ' ?  ., 6.6 0.14 4 . 8 0  3 ,  71.1j i:, 3-16 4 ''2 1 7  689 4 6  3 : 3 5 ' . - ' -  . '74 180 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 29 (Continued) 

MEAN pH, ELECTRICAL CONDUCTIVITY ( E C ) ,  AND CONCENTRATIONS OF ORGANIC CARBON, 
NUTRIENTS AND METALS FOR BERMED BIOSOLIDS APPLICATION FIELDS AT THE 

FULTON COUNTY RECLAMATION SITE SAMPLED IN 2003' 

Cumulative 
F i e l d  B i o s o l i d s  Organic  N O 2 - N t  
Number ~ ~ p l i e d '  pH EC Carbon TKN Tot . -P N H ~ - N ~  N O , - N ~  zn6 cd6 cu6 cr6 ~i~ pb6 

---- Dry Sol ids--- -  ( d ~ / ~ )  ( % )  ......................... mg/kg--------------------------- 
Mg/ha Tons /ac re  



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

'TABLE 29 i C o n t  i r iued)  

MEAN pH, ELECTRICAL CONDUCTIVITY (EC), AND CONCENTRATIONS OF ORGANIC CARBON, 
NUTRIENTS AND METALS FOR EERMED BIOSOLIDS APPLICATION FIELDS AT THE 

EUZTGN COUNTY RECLAMATION SITE SAMPLED LE3 2003' 

C u r n u l a t l v e  
Field Biosolids Organic NO2-N+ 
N u m b e r   lied' p H  EC C a r b o n  T K N  To t  . - P  N H , - N ~  N O ~ - N ,  2n6 cd6 cu6 cr6 N i 6  pb6 

---- Dry Solids---- (dS,lrn) ( % )  -------------------------mg/kg--------------------------- 

Mg/ha Tons/acre 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 2 9 (Continued) 

MEAN pH, ELECTRICAL CONDUCTIVITY (EC), AND CONCENTRATIONS OF ORGANIC CARBON, 
NUTRIENTS AND METALS FOR BERMED BIOSOLIDS APPLICATION FIELDS AT THE 

FULTON COUNTY RECLAMATION SITE SAMPLED IN 2003'  

Cumulative 
Field Bioso l id s  O r g a n i c  N O 2 - N t  
Number  lied^ pH EC Carbon T K N  Tot . - P  NH,-N' N O ~ - N ~  2n6 cd6 cub cr6 N i 6  pb6 

---- Dry Solids----  ( d ~ / ~ )  ( % )  ......................... mg/kg--------------------------- 

Mg/ha Tons/acre  

t-J 
4 8 3 4 2 5  0 0  6.0  0 .12 1.10 1 , 2 2 5  422 3 . 8  1 2  48 0 . 7 6  7 .0  14 1 2  1 6  
IU 

'sampling depth 0-15 cm. 
* ~ h r o u ~ h  2003. 
3 1 - ~  KC1-extractable. 
'Fields included because of P-study. 
5 0 n l y  commercial fertilizer was applied to this field. 
6~hese metals extracted with concentrated HNO~. 





METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 30 (Continued) 

2002 FULTON COUNTY CROP YIELD DATA 

Field Soil 
Number Type1 

Cumulative 
Biosolids 
 lied^ Corn Soybeans Wheat 

------ Dry Solids------ bu/acre Bu/acre bu/acre 
Mg/ha Tons/acre 





METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 30 (Continued) 

2002 FULTON COUNTY CROP YIELD DATA 

Field Soil 
Number Type1 

Cumulative 
Biosolids 
~ p p  1 i edz Corn Soybeans Wheat 

------ Dry Solids------ bu/acre Bu/acre bu/acre 
Mg /ha Tons/acre 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 3 1 ( C o n t  inued) 

2003 FULTON COUNTY CROP YIELD DATA 

Field Soil 
Number T Y P ~ ]  

Cumulative 
Bioso l id s  
 lied^ Corn Soybeans Wheat 

-.--- "- 

------ Dry Solids------ bu/acre bu/acre bu/acre 

Mg/ha Tons / acre 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 31 (Continued) 

2003 FULTON COUNTY CROP YIELD DATA 

Field Soil 
Number Type1 

Cumulative 
Biosolids 
 lied' Corn Soybeans Wheat 

------ Dry Solids------ bu/acre bu/acre bu/acre 
Mg/ha Tons /acre 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 31 (Continued) 

2003 FULTON COUNTY CROP YIELD DATA 

Field Soil 
Number TypeL 

Cumulative 
Biosolids 

1 i edZ Corn Soybeans Wheat 

------ Dry Solids------ bu/acre bu/acre bu/acre 

Mg/ha Tons/acre 









METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 33 (Continued) 

MEAN CONCENTRATIONS OF METALS IN CORN LEAF SAMPLES COLLECTED 
AT THE FULTON COUNTY RECLAMATION SITE IN 2002 

~i e 1 dl 
Number Zn Cd Cu Cr Ni Pb K C a Mg 

5 6-2 5 7 3 . 7  11 0 . 3 6  0 . 2 5  <0.20 11,790 6,376 6,008 

5 9 - 1  6 4 5 . 1  9 . 6  0 . 3 1  0 . 2 4  <0.20 18,830 5,753 2,373 

59-2 6 7 6 . 3  1 0  0 . 2 7  0 . 2 0  < 0 . 2 0  14,720 6,759 4,268 

7 5 - 1  7 9  6 . 5  11 0 . 3 2  0 .35  <0 .20  20,890 5,057 2,336 

7 5-2 78 5 . 6  1 2  0 . 2 8  0 . 3 0  <0 .20  15,620 5,967 4,338 

Fields are broken down into two sections each for leaf sampling. 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 36 (Continued) 

MEAN CONCENTRATIONS OF METALS IN CORN GRAIN SAMPLED 
AT THE FULTON COUNTY RECLAMATION SITE IN 2003 

Field 
Number Zn Cd Cu Cr Ni Pb K Ca Mg 

'only this section of this field was planted in corn. 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 37 (Continued) 

MEAN CONCENTRATIONS OF METALS IN CORN LEAF SAMPLES COLLECTED 
AT THE FULTON COUNTY RECLAMATION SITE IN 2003 

Field1 
Number Zn Cd C u Cr Ni Pb K C a M g 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 37 (Continued) 

MEAN CONCENTRATIONS OF METALS IN CORN LEAF SAMPLES COLLECTED 
AT THE FULTON COUNTY RECLAMATION SITE IN 2003 

~ield' 
Number Zn Cd Cu Cr Ni Pb K C a Mg 

These fields are broken down into two sections each for special leaf sampling. 
Only section 63-1-1 of FLD 63 was planted in corn. 
These P-Study fields are broken down into two sections for special leaf sampling. 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 38 (Continued) 

MEAN CONCENTRATIONS OF METALS IN HAY SAMPLES COLLECTED 
AT THE FULTON COUNTY RECLAMATION SITE IN 2003 

Field 
Number Cutting Zn Cd Cu Cr Ni Pb K C a M g 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 39 (Continued) 

MEAN CONCENTRATIONS OF METALS IN SOYBEAN GRAIN SAMPLED 
AT THE FULTON COUNTY RECLAMATION SITE IN 2003 

Field 
Number Zn Cd C u Cr Ni Pb K C a Mg 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 41 

MEAN CONCENTRATIONS OF METALS IN WHEAT GRAIN SAMPLES COLLECTED 
FROM THE FULTON COUNTY RECLAMATION SITE IN 2003 

Field 
Number Zn Cd Cu Cr Ni Pb K Ca Mg 



Lake originally had a pH that ranged from 1.8 to 2.0. After 

the UEC property was reclaimed with applications of _.irne, 

clay, and biosolids, the lake pH has been elevated to its cur- 

rent level which ranges between 6.0 and 8.0 and requires no 

treatment when discharged. The only parameters currenzly re- 

quired to be monitored are pH and settleable solids. 

ST. DAVID, MORGAN MINE, AND UNITEND ELECTRIC COAL RET'JSE RE- 
CLAMATION SITES 

In 1987, the District initiated an experiment on a coal 

refuse pile at St. David, Illinois, to determine the rates of 

anaercbically digested biosolids, agricultural lime, and clay 

necessary for long-term reclamation of coal refuse material 

(Table 42). The experiment was initiated with the approvl of 

the IEPA. 

Tn 2000, plot 1 was totally reclaimed by applying :,SO6 dry 

tons Siosolids/acre and 80 tons limestone/acre. This served as 

the cmtrol plot and was no longer used after the orig~nal ex- 

periznent ended in 1996. The portions of plot 2 next tc plot 1 

that had eroded were also reclaimed in the same manner. 

Cata generated by this reclamation work were used to es- 

tablish the reclamation protocols for the remainder of tke St. 

David coal refuse pile. The reclamation of the Morgsr, Mine 

and UEC Cuba Mlne No. 9 coal refuse pile properties alsc fol- 

lowed this protocol in 1991 and 1990, respectively, i;~ Tulton 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 42 

AMENDMENTS USED IN RECLAMATION OF COAL REFUSE AT ST. DAVID, ILLINOIS 

Treatment Composition1 
Plot Number Biosolids ~ime' clay2 

Mg /ha tons/acre Mg /ha tons/acre cm Inches 

'~~~lication rates for biosolids and lime are on a dry weight basis. 
 lied only when required in the plan. 



County. The final reclamation of these coal refuse piles con- 

sisted of applyinq 1,000 dry tons biosolids/acre and 70 tons 

limestone/acre. This work also formed the basis for the dem- 

onstration and research plots recently established at tne USX 

property on Chicago's southern lakefront. 

Water was co:ilected from the coal refuse pile lyslrneters 

on a quarterly basis in 2003. Yearly means of four selected 

chemical parameters for 1.999 through 2003 are presented in - Ta- 

bles 43 through -- 145 for the lysimeters from these three re- 

claimed areas. 

HYRIiI3 SEED DATARASE 

The Land Reclamation and Soil Science Section is sor.duct- 

ing a prosram to obtain hybrid seed information from each 

farwer for plantings in 2001 and beyond. These data w 1 l . l  be 

correla~ed with biosolids application and yield data cc pro- 

duce reconaendations leading to increased productivity Ecr not 

on14 zhe Fulton C~unty site, but farms in the Chicagoland area 

thau are receiving biosc~lids from the District's water zecla- 

mataovi p l a n t s .  

MISCELSANECUS INITIATIVES 

2urlny the year 2003, various alfalfa fields were moni- 

tored thsoi;ghout the growing and harvesting seasons for signs 

of dhsease or insect infestations that would redbce crop 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 43 

YEARLY MEAN CONCENTRATIONS OF CHEMICAL PARAMETERS IN WATER FROM LYSIMETERS AT 
THE ST. DAVID, ILLINOIS, COAL REFUSE PILE RECLAMATION SITE 1999 - 2003 

Chemical Plot Number 
Parameters Year 1 2 3 4 5 6 7 8 9 10 

' NA = Samples are not available due to insufficient precipitation. 
In 2003 lysimeters were sampled quarterly, rather than monthly. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 44 

YEARLY MEAN CONCENTRATIONS OF CHEMICAL PARAMETERS IN MATE3 
FROM LYSIMETERS AT THE MORGAN MINE 

COAL REFUSE RECLAMATION SITE 1999 - 2003 

Chemlcal Lysimeter Number -- 
1 2 -, Parameters 'Year 5 

In 2003 lysimeters were sampled q u a r t e r l y ,  r a t h e r  Chan 
mofit hly . 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 45 

YEARLY MEAN CONCENTRATIONS OF CHEMICAL PARAMETERS IN WATER FROM LYSIMETERS AT 
THE UNITED ELECTRIC COAL REFUSE PILE RECLAMATION SITE 1999 - 2003 

Chemical Lysimeter Number 
Parameters Year 1 2 3 4 5 6 7 8 9 10 

NA = Samples are not available due to low precipitation. 
I 
I 

In 2003 lysimeters were sampled quarterly, rather than monthly. 
I 

1 



yields, and thus, decrease the value of the producc to the 

District" land renters. 

The vast accumulation of data from the inception 0 5  the 

Project in 1971 to the current time continued to be  laced 

into various databases for easier access by District personnel 

and other agencies. 

I n  the fall of 2003, preliminary work was begun to estab- 

lish cooperative studies between the District, the IEP4, and 

researchers from the Un!iversity of Florida and Pennsylvania 

State University dealing with the potential for phosphorus 

runoff from biosolids-amended land. The Fulton County Land 

Reclanation Laboratory Section is providing support for these 

efforts whicl-, are discussed in more detail later in t h i s  re- 

port. These studies will run through 2008 at the F~lton 

Councp Site, as well as the greenhouse and research facrlities 

at the Cecil Lue-Hing Research and Development Complex 3t the 

Stickney Water Reclamation Plant. 

CORN FERTILITY EXPERIMENT ON CALCAREOUS MINE-SPOIL 

qince 1973 ,  the District has had a corn fertility ~ ' r i p e r i -  * ... 

ment on calcareous mine-spoil at the Fulton County site. The 

purpose of this experiment was to evaluate the effect of ;ong- 

term applications of anaerobically digested biosolids cn crop 

yields, crcp chemical composition, and mine-spoil ckenical 



composition. The experiment was designed to simulate bio- 

solids application to fields at the site at agronomic and rec- 

lamation rates, and to provide information that can be used 

for management of biosolids and crops. 

This is the longest running continuous biosolids research 

experiment in the country. Data on the metals uptake in corn 

tissues from these plots were used in the risk assessments 

conducted by the USEPA prior to the final promulgation of its 

40 CFR Part 503 biosolids regulations in 1993. All 30 years 

of soil and plant tissue samples are available in the sample 

repository at the Fulton County R&D Laboratory. 

There are four treatments of biosolids or commercial fer- 

tilizer applied to the corn fertility plots each year. The 

amounts of biosolids or commercial fertilizer added annually 

for each treatment are listed in Table 46, along with the cu- 

mulative totals of biosolids applied per plot through 2003. 

Table 47 shows a four-year comparison (2000-2003) of soil data 

from the experimental plots. 

The corn hybrid planted in 1997 through 2001 was Pioneer 

3394. During the year 2001, a new herbicide-ready geneti- 

cally modified corn hybrid (Pioneer 33P69) was planted in a 

side-by-side study with the previous Pioneer 3394 hybrid. 

Pioneer 3394 is to be replaced because its parent seed stock 

is being eliminated from production. Table 48 compares the 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 46 

FULTON COUNTY RESEARCH AND DEVELOPMENT LABORATORY 
2003 UICF BIOSOLIDS APPLICATION RATES' 

TREATMENT 
LOADING RATE 

ANNUAL CUMULATIVE 

----------------- Dry Solids Applied------------------ 
Mg/ha tons /acre Mg/ha tons/acre 

% Max '15.8 7.5 505 226 

MAX 67.2 30.0 2018 901 

--- 
I control Plots receive 336-224-112 kg/ha of N-P-K an~aally 
and biosolids-amended plots receive 112 Kg/ha of K annually. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 47 

MEAN pH, ELECTRICAL CONDUCTIVITY (EC), AND CONCENTRATIONS OF ORGANIC CARBON, 
NUTRIENTS AND METALS IN SURFACE SOIL' FROM THE CORN FERTILITY EXPERIMENTAL 

PLOTS' AT THE FULTON COUNTY RECLAMATION SITE FOR 2000 - 2003 

Organic ------ 0.1N HC1 Extracted----- -Concentrated HNO, Extracted- 
Plot Year pH EC Carbon Zn Cd Cu Cr Ni Pb Zn Cd Cu Cr Ni Pb TKN Tot-P 

Control 2000 7.6 0.265 1.04 147 28 55 25 13 29 193 10 86 151 46 48 1,278 2,538 
2001 7.4 0.398 1.28 142 11 59 20 14 29 188 10 82 146 45 46 1,249 2,535 
2002 7.2 0.433 1.18 132 10 57 18 12 29 162 9.5 75 124 36 39 1,374 2,690 

P 2003 7.2 0.500 1.01 123 9.7 52 16 12 23 174 10 84 137 41 41 1,170 2,665 
Lo 

Max 2000 7.4 0.198 4.01 742 49 297 90 43 78 793 45 375 596 101 182 3,674 7,033 
2001 7.4 0.293 3.97 693 46 279 84 41 76 808 46 384 610 101 185 3,548 6,645 
2002 7.1 0.280 5.08 766 50 308 90 41 66 761 43 360 639 84 162 3,618 8,242 
2003 7.1 0.313 4.46 698 44 275 77 38 54 807 44 389 653 88 169 3,735 9,669 

Sampling depth 0-15 cm. 
* Control = No biosolids application - inorganic fertilizer, 1/4-maximum = biosolids loading rate of 
16.8 Mg/ha/yr, 1/2-maximum = biosolids loading rate of 33.6 Mg/ha/yr, maximum = biosolids loading rate 
of 67.2 Mg/ha/yr. 
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TABLE: 4f3 

MEAN CONCENTMTIONS OF TKN, PHOSPHORUS, AND METALS IN CORN GRAIN FROM THE CORN 
FERTILITY EUERIMENTAL PLOTS~ AT THE FULTON COUNTY RECLAMATION SITE FOR 

H Y B R I D  3394 FROM 1998-2001 AND HYBRID 33P69 FROM 2001-2003 

Control 1/4-p-..:  mum 1/2-Maximum Maximum 
3394 33P69 3394 33P69 3394 33P69 3394 33P69 

Analyte2 1998-2001 2001-2003 1998-2001 2001-2003 1998-2001 2001-2003 1998-2001 2001-2003 

TKN 
Tot. 

'control = No biosolids application - inorganic fertilizer, 1/4-maximum = biosolids loading rate of 
16.8 Mg/ha/yr, 1/2-maximum = biosolids loading rate of 33.6 Mg/ha/yr, maximum = biosolids loading 
rate of 67.2 Mg/ha/yr. 
ma issue digested with HNO3/HC1O4 for metals, TKN is Total Kjeldahl-N, and Tot.-P is Total Phosphorus. 



grain nutrient and metal concentrations from hybrid 3394 from 

1998 through 2001 with the values for the same tissue samples 

from hybrid 33P69 in 2001 through 2003 for the four treat- 

ments. From 2002 onward, only the 33P69 hybrid is being 

planted in the research plots. Table 49 shows the comparison 

of the grain yields for the new hybrid for 2001 through 2003. 

Hanover Park Fischer Farm 

The Hanover Park Fischer Farm is a 48-hectare (120 acres) 

tract of land, which utilizes all of the biosolids produced by 

the Hanover Park WRP. The farm, located on the south side of 

the WRP grounds, has 18 gently sloping fields, each surrounded 

by a berm to control surface runoff. An underground tile 

drain system collects surface and subsurface drainage which is 

returned to the Hanover Park WRP for treatment. 

Anaerobically digested biosolids are applied by injection 

from tank trucks. The IEPA operating permit (Permit No. 1997- 

SC-3840) for the site limits the annual biosolids application 

rate to 56 dry Mg/ha (25 dry tons/acre). The crop plan for 

2003 included the cultivation of corn in 12 biosolids-treated 

fields. 

Groundwater monitoring is required by the IEPA operating 

permit. Fields and monitoring locations at the Fischer Farm 

are shown in Figure 24. Four monitoring wells (W-5, W-6, W-7, 





METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE 24 

LOCATION OF THE FISCHER FARM FIELDS AND WELLS 
AT THE HANOVER PARK WRP 
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and W-9) cr: the farm have been sampled twice monthly since 

biosolids spplications began in 1979. The analytical data for 

groundwater sampled from these wells were submitted "c the 

IEPA I n  the quarterly monitoring reports of 2003. 

Ir? June 1988, the six-acre area used for an experlnental 

corn p l o t i n  the 1970s was divided into five fields. Two 

shallow wells (W-1 and W-3) located next to these experimental 

fields have been sampled twice per month since 1988 to m~ritor 

the chemical composition of the groundwater. The analytical 

data for these samples were submitted to the IEPA in quarterly 

moniyoring reports during 2003. 

Groundwater Quality Monitoring at the John E. Egan WR? 
Solids Drying Facility 

I r i  l986, paved solids drying areas were construcxed at 

the J2hn E. Egan WRP facility. This area was designed Y.o pro- 

duce biosolids air-dried to a solids content of 260%. This 

substantial.iy reduces the volume of biosolids processedr and 

results In a material which can be distributed lo call:^ for 

lands~aping Furposes. However, the Egan WRP now has a tl-.r;v- 

ing program of applying fresh centrifuge cake to farrrtiazd via 

a contractor and the Egarl drying site is not being usec. The 

IEPA operating permit (Permit No. 2000-AO-1383-1) for this 

drying facility requires groundwater monitoring. In Ocsober 

1986, ly~iireters were installed at the John E. E:gan WFP for 



sampling groundwater immediately below the drying site. Dur- 

ing 2003, groundwater samples were collected until the month 

of June. However, from June 12, 2003 sampling was discontin- 

ued following the IEPA's approval of a request from the Dis- 

trict to discontinue monitoring. The concentrations of 28 

parameters were measured in the Egan lysimeter samples during 

the first six months of 2003, and were submitted to the IEPA 

in quarterly monitoring reports. There was no significant 

change in groundwater quality within the last year. 

Groundwater Quality Monitoring at the Calumet WRP 
Solids Drying Facilities 

In 1986, a paved solids drying area, the Calumet West 

Solids Drying facility, was constructed at the Calumet WRP. 

In November 1990, a second paved solids drying area, the 

Calumet East Solids Drying Facility, was put into service at 

the Calumet WRP. These areas were designed to produce bio- 

solids air-dried to a solids content of 260%. This substan- 

tially reduces the volume of biosolids processed, and results 

in a material which can be distributed locally for landscaping 

purposes. The Calumet East and West solids drying facilities 

have been continuously operated for drying biosolids material 

every year since their installation. 

The IEPA operating permit (Permit No. 2000-AO-1382) for 

these facilities requires groundwater monitoring. Lysimeters 



were instailed at the Calumet West drying facility in Oztober 

1986 for sampling groundwater immediately below the drying 

site. In November 1990, lysimeters were installed at the Zalu- 

met East drying facility. The locations of lysimeters are pre- 

sented in - Figures 25 and - 26, respectively. 

During 2003, samples were taken once per month at both 

Calumet dry;ng sites. Analytical data for water sampjes taken 

in 2933 from the three lysimeters at the Calumet West and from 

the six lysimeters at the Calumet East drying sites were sub- 

mitted to The IEPA in the respective quarterly reports. There 

are :-ndicat:ions that the shallow groundwater at these two 

sites is h~ghly mineralized, and the principal constit~~ents 

are Ca, Mg, K, Na, So4, and alkalinity. 

Groundwater Quality Monitoring at LASMA 

In 1983, the District began biosolids drying operations at 

LASMA. Tk,:s involves spreading either dewatered lagocr, bio- 

solids or lagoon-aged, centrifuged, digested biosolids 45-6C cm 

( 1 E - 2 4  ~nches) deep on specially designed flat areas, and 

turning the biosolids over daily to enhance drying cntil the 

solids conzent is 260%. In 1983, the biosolids drying upera- 

tions were performed on clay surfaces. These drying surfaces 

were pavzd with asphalt in 1984, and biosolids dryifig opera- 

tions resumed in August 1984. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE 25 

LOCATION OF THE LYSIMETERS AT THE CALUMET EAST 
SOLIDS DRYING FACILITY 
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FIGURE 26 

LOCATION OF' THE LYSIMETERS AT THE CALUMET WEST 
SOLIDS DRYING FACILITY 

SCALE 

Lysimeter 3 

I 

DRYING 
CELL 2 

DRYING I CELL1 

1 
I , 

130TH STREET 



The IEPA operating permit for this site requires ground- 

water monitoring. Five wells were drilled into the limestone 

aquifer underlying the site, and were sampled every two weeks, 

beginning in spring 1983. After one year of biweekly sam- 

pling, a quarterly sampling schedule was instituted. 

In July 1984, three functional lysimeters - 1 ,  L-3, and 

L-4) were installed for biweekly sampling of groundwater imme- 

diately above the limestone bedrock, which is located 6-12 m 

(20-40 ft) below the surface in this area. In early 1985, six 

more lysimeters (L-2, L-5, L-6, L-7, L-8, and L-9) were in- 

stalled at the site. By April 1985, a total of nine lysime- 

ters were installed at LASMA as required by the IEPA operating 

permit. A site plan of lysimeters and monitoring wells at 

LASMA is attached (Figure 27). 

A total of 30 parameters require monitoring according to the 

permit governing the LASMA wells. The analytical data for quar- 

terly samples taken in 2003 from the five wells were presented in 

quarterly monitoring reports submitted to the IEPA. The water 

quality is typical of limestone aquifers. Calcium, Mg, and Na 

are the major cations, and HC03 (alkalinity expressed as CaC03) 

and SO4 are the major anions. There is no indication that 

biosolids constituents have entered the aquifer underlying the 

site. 





The operating permit for LASMA requires monthly monitor- 

ing of 28 parameters in lysimeter samples. The analytical re- 

sults for lysimeter samples were submitted to the IEPA in 

quarterly monitoring reports. Lysimeter water is highly min- 

eralized and is affected by the fill material in which the ly- 

simeters are located. The lysimeters are located in a 

marshland covered with imported fill. 

Groundwater Quality Monitoring at RASMA 

The solids drying area at RASMA was originally con- 

structed with a clay base. Drying on a clay surface was in 

progress as early as 1987, until the area was paved with as- 

phalt in 1992 and 1993. Drying operations on asphalt began in 

June 1993. Lysimeter locations at the RASMA site are shown in 

Figure 28. 

The IEPA operating permit for this site requires ground- 

water monitoring. Four lysimeters, approximately 20 feet 

deep, were installed for biweekly groundwater sampling, which 

began in September 1993. Three of the four lysimeters rarely 

yielded water samples. The installation contractor inspected 

and tested the lysimeters in June 1994, and found no problems 

with the lysimeters themselves. The contractor determined 

that, due to soil conditions, there was little free water 

available at the depths at which these three lysimeters were 
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installed. The lysimeters were also inspected in 1999 and 

2002. In December 2003, the contractor performed several soil 

borings in the vicinity of these three devices, and confirmed 

that they were inadvertently positioned in areas that were not 

conducive to moisture uptake. A budget request has been sub- 

mitted for the replacement of these devices. 

The current IEPA operating permit requires biweekly moni- 

toring of 25 groundwater parameters. Analytical results for 

lysimeters sampled in 2003 were submitted to IEPA in quarterly 

monitoring reports. Within the last year, there was no sig- 

nificant change in the water quality. The shallow groundwater 

at this site is highly mineralized, and the principal dissolved 

constituents are Ca, Mg, Na, SOe, C1, and HC03 (alkalinity) . 

Groundwater Quality Monitorinq at HASMA 

In 1990, the District began biosolids drying operations 

at HASMA. Dewatered lagoon biosolids or centrifuged digested 

biosolids are agitated on this paved area to enhance drying to 

a solids content of 260%. 

The IEPA operating permit for this site requires biweekly 

groundwater monitoring. Three lysimeters were initially in- 

stalled for groundwater sampling immediately below the drying 

site. In 1996 a new lysimeter, designated L-IN, was installed. 

A detailed site plan of lysimeter locations at HASMA is given 



in F;g.~re 29. Analytical data for water sampled from the four 

lysine~ers In 2003 were presented in quarterly reports suamit- 

ted to the ;EPA. 

"be NH4-N at this site has been high from the time cf ly- 

simerer installation, and has been decreasing with time. Bio- 

solids processing at this site is not considered a 

c0ntrikutir.g factor. The District is planning to install an- 

other lysirr~eter at the HASMA site in 2004 and 2005. The pro- 

posed loca~ion for this new lysimeter will be south of the 

site cn this property and in closer proximity to L-1. 

Groundwater Quality Monitoring at the 122nd and Stony Island 
-7 

Solids Management Area 

In 1991, the solids drying facility at 122nd Streec and 

Stony Island Avenue was paved to facilitate biosolids drying. 

From I980 tkxough 1991, drying was done on a clay surface, This 

drying faciiity is used to process biosolids for final d~stribu- 

tion. In 5003, t.he site was used to dewater centrif~qed di- 

gested biosol.ids from rhe Stickney WRP. The dried b:csollds 

were ~util~zed ir landfills as daily and final cover to enhance 

vegetative growth. 

The IEPA operating permit for this drying facillt-;1 re- 

quires groundwater monitoring. Four lysimeters were ;nsr.alled 

in September 1991 for sampling groundwater immediately below 

the drying site. Figure 30 shows the location of lyslrneters 
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FIGURE 29 

LOCATION OF THE LYSIMETERS AT HASMA 
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FIGURE 30 

LOCATION OF THE LYSIMETERS AT THE STONY ISLAND 
AVENUE SOLIDS MANAGEMENT AREA 
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at the Stony Island drying site. Analytical results for water 

sampled monthly during 2003 from the four lysimeters at this 

drying facility were submitted to the IEPA in quarterly moni- 

toring reports. Groundwater quality remained relatively con- 

stant within the last year. 

USX Research and Demonstration Project 

Formerly referred to as U. S. Steel Southworks, the USX 

site is a 570-acre brownfield located near 86th Street and 

South Shore Drive. At one time, the site housed one of the 

largest steel mills in the world. The steel mill ceased op- 

eration over 20 years ago and has since been demolished, and 

all buildings and structures on the site have been razed. The 

site is now characterized by soils composed of slag; a by- 

product of steel and iron manufacture, and the rubble and 

foundations resulting from the demolition of all of the struc- 

tures once covering the site. The slag and rubble fill is 

poorly suited for the growth of any vegetation. Currently, 

the Solo Cup Company is in the process of constructing a new 

factory at the site and would like to create some green space. 

The City of Chicago and the Chicago Park District are planning 

to create a 120-acre of lakefront park on the parcel. In or- 

der to establish any kind of vegetation at the site the slag 

has to be either capped or reclaimed. 



X research and demonstration project was designed and 

conducted to test the effectiveness of soil, biosolids, and 

soil amended with biosolids for establishing suitable 

vegetation on the slag materials, and to determine the ~rnpacts 

of these tzeatments on groundwater and lake water q u s l l t y .  

The sultable vegetation included turf and tree species cormonly 

used in city parks and other public areas. The prolecc was 

origincilly intended to last for two years but it later was 

extended for an additional year. The project was concluded in 

December 2 0 0 3 .  Cooperative organizations in this effort were: 

a tho Biosolids Utilization and Soil Sciences S ~ C -  

tion [District) ; 

* the Analytical Laboratories Division (District) r 

* the City of Chicago; and 

a the Chicago Park District. 

'The data generated from this project will be helpful in 

deter-~ining the most appropriate biosolids loading rates for 

recla~ning slag at the USX site and other similar sites a:? the 

city's southeast side. 

PLf3TS AND AMENDMENT TREATMENTS 

The research and demonstration project was des;c;r:ed to 

test i h e  effectiveness of four amendments: 100 percent sail, a 

25 percent biosolids and 75 percent soil mixture, a 50 percent 



biosolids and 50 percent soil mixture, and 100 percent bio- 

solids. The demonstration consisted of two plots for each 

amendment. For each amendment, the west plot consisted of the 

amendment being placed directly onto the slag, while the east 

plot received a six-inch layer of silty clay loam prior to the 

placement of amendments. Details of the plot layout are given 

in Figure 31. The purpose of the silty clay loam layer was 

to simulate the clay textured B horizon that occurs in most 

natural soil profiles. This soil horizon was expected to 

minimize percolation of water from the nutrient-rich amend- 

ments into the porous slag, thereby retaining more moisture 

and nutrients in the plant's root zone. 

In June of 2000, the amendments were placed on each of 

the eight plots to a depth of one foot where turf was to be 

established, and four feet where trees were to be established. 

The area of each plot that received the one-foot thick amendment 

application was divided into four subplots for testing different 

turfgrass mixes. 

SOIL SAMPLING AND ANALYSIS 

Soil samples were collected from the one-foot thick 

amendments of each of the eight plots in April and October 

2003. The soil was sampled by compositing several cores at 

the 0- to 6-inch depth. In April 2003, the soil samples were 

212 
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FIGURE 31 

USX SITE SCHEMATIC OF PLOTS, SUBPLOTS, AND SUB-SUBPLOTS 
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collected as composites of each of the eight amendment plots 

and in October, samples were collected as composites of each 

of the thirty-two turfgrass testing subplots. The samples 

were air-dried and analyzed for chemical constituents. 

The annual mean concentrations of nutrients and trace 

metals in the surface (0- to 6-inch depth) soil samples are 

presented in Tables 50 and - 51 , respectively. 

LYSIMETERS, WELLS, AND LAKE SAMPLING AND ANALYSIS 

Prior to the application of the amendments, one well and 

two lysimeters were installed in each plot and at a remote 

site for the purpose of groundwater monitoring (Figure 32). 

Due to difficult drilling conditions, wells could not be in- 

stalled in plots 1W and 3E. Where drilling conditions per- 

mitted, wells were installed in the slag at the water table 

20 - 25 feet below the slag surface, which is the static wa- 

ter level of Lake Michigan. Two lysimeters were installed in 

each plot and at the remote site at depths of 5 and 10 feet 

below the surface of the slag. Additionally, three sampling 

locations were designated in Lake Michigan at points approxi- 

mately 50 feet off shore, which corresponded with the north 

end, midpoint, and south end of the research plots. Waters 

from the wells, lysimeters, and sampling locations on Lake 

Michigan were sampled and analyzed monthly from January 
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MEAN CONCENTRATIONS CF CHEMICAL CONSTITUENTS IN SURFACE SOIL ( 0 - 6  INCH DEPTH) OF 
THE USX PIJOTS IN 2003' 

plot" P ~ 3  E C ~  Available P T K N ~  N H ~ - N ~  NO~-N' so4-s3 Organic 
Carbon 

1 East 7.6 0.2 15 1,877 0.1 1.2 15 4.2 

2 East 7.1 0.3 252 5,775 0.2 12.3 3 4 8.9 
N 
P 
U1 3 East 7.6 0.5 219 7,463 0.3 15.8 4 7 17.6 

4 East 6 . 4  1.4 557 12,413 4.0 136.8 325 24.0 

1 West 7.7 0.4 18 2,114 0.5 1.9 20 4.2 

2 West 7.6 0.4 234 6,011 0.4 17.3 18 9.0 

3 West 7.3 0.4 263 8,178 0.4 27.6 20 18.9 

4 West 6.5 1.3 544 12,108 4.0 84.7 34 1 24.2 

* "- -- - -- - - --- - - - -- - - - - - - - - -- -- 
Valt~es a r e  the me3n 3f va!ues for fou r  siibplatq cllurlnq sp r lng  and t a l  l .jampl~rlgs. 

2 E'Lut des~qrxitrufis ?, 2, 3 ;  x?? 4 repscscnt arvlrz&ncntz cif 0, 25 ,  SO, mid 100 percent bi~75c)Ii.d;;~ res&ecS 

tively. 
Concentrations in 1 : 2 (soil :water) extract 
TKN = Total Kjeldahl nitrogen. 
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TABLE 5 1  

MEAN TOTAL CONCENTRATIONS OF METALS IN SURFACE SOIL (0-6  INCH DEPTH) OF 
THE USX PLOTS IN 2003' 

1 East 6  2  1.1 2 1  3 1  20 27 482 1 5 , 6 3 1  0 .8  

2 East 4 6 1  4 . 7  132  96 2 9  6  0 5  5  4  2 0 , 4 0 9  3 .2  

h) 
3  East 50 3  5 . 4  157  343  3 9  6 3  2 , 9 7 2  2 5 , 4 6 7  6 . 5  

I--' 
cn 4 East 1 , 3 3 2  1 1 . 8  3  92 1 7 3  3 5  1 4 5  394 2 2 , 5 3 1  11 .2  

1 West 7 1  1 . 2  26  9  7 2 6  2 6  94 8  1 5 , 0 6 0  1 . 4  

2  West 359 3 . 9  1 0 6  228  3 4 5 1  1 , 8 6 3  2 3 , 1 8 1  4 . 4  

3  West 57 4 5 . 8  168  2  3  4 3  2  7 3  1 , 4 4 4  2 2 , 3 7 2  5 . 3  

4 West 1 , 2 8 8  1 1 . 8  377 202  3  4 1 4 2  67 9 2 2 , 2 5 0  1 0 . 1  

'values are the mean of values for four subplots during fall sampling. 
Plot designations 1, 2 ,  3 ,  and 4 represent amendments of 0, 25,  50 ,  and 1 0 0  percent 
biosolids, respectively. 
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FIGURE 32 

A SCHEMATIC OF USX BIOSOLIDS DEMONSTRATION PLOTS 
WITH LOCATIONS OF SAMPLING DEVICES 

Remote 
tysimeters 

200 n. south of 
plot 

L-1wl L-1 E l  
(5fl.) (5fi.) 

W-I E3 
(20 fi.) 

L-IW2 L-1 E2 
(10 fl.) (10 fl.) 

Subplots without Subplots wi(h 
Clay Layer Clay Layer 

end of Plot and Mouth 

TEST PLOT #l 
IOWh SOIL 

SOW25% BlOSWDS 

TEST PLOT W 
I SOIUSWh BKISOUDS 

TEST PLOT $4 
100% BlOSOLlDS 

Equidstant tom S -'- 
end of Plot & mouth 

of Calumet Rver 

The ground water sampling devices are designated as follows: 
Last number 1 & 2 are lysimeters and 3 is observation well. 



through June and bimonthly from August through December 2003. 

The legend for coding the groundwater monitoring and lake sam- 

pling locations is shown in Figure 32. Mean annual concentra- 

tions of various parameters analyzed for the water samples are 

presented by sampling location in Table 52. 

Quarterly water sampling and analyses for 111 organic 

priority pollutants were conducted in March, June, Septem- 

ber, and November of 2003. Because of the small sample 

volumes obtained from the lysimeters, the water samples 

for organic priority pollutant analyses were composited as 

follows: the 5-foot lysimeters from plots 1E and 1W (topsoil 

amendment) and the remote site; the 5-foot lysimeters plots 3E 

and 3W (50 percent biosolids/50 percent topsoil), and plots 4E 

and 4W (100 percent biosolids); the 10-foot lysimeters from 

plots 1E and 1W and the remote site; the 10-foot lysimeters 

from plots 3E, 3W, 4E, and 4W; the wells from plot 1E and the 

remote site; and the wells from plots 3W, 4E, and 4W. 

The maximum levels of organic priority pollutants found 

in the composite samples are presented in Table 53. 

PLANT TISSUE SAMPLING AND ANALYSIS 

The project was designed to evaluate the performance of 

four turf blends and eleven tree species grown on the slag 

material capped with topsoil and mixtures of topsoil and 
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TABLE 52 

MEAN] ANALYSIS OF WATER FROM LYSIMETERS, WELLS, ANC LAKE 
SAMPLES AT THE USX SITE FROM JANUARY THROUGH DECEMBER 2g03 

Sample Point ~dentification' 
Parameter Units LlEl LIE2 W1E3 L2E1 L2E2 W2E3 

P 1-1 
E C 
Total 
Dissolved 
Solids 

c1- 
S0si 

TKN 
NH3-N 
NO2-N 
N03-N 
Total P 
Alkalinity 
as CaC03  

Hardness 
As 

Fecal 
Coliform 
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TABLE 52 (Continued) 

 MEAN^ ANALYSIS OF WATER FROM LYSIMETERS, WELLS, AND LAKE 
SAMPLES AT THE USX SITE FROM JANUARY THROUGH DECEMBER 2003 

Sample Point identification2 
Parameter Units L3E1 L3E2 L4E1 L4E2 W4E3 

(35' (310' (35' (310' (320' 

PH 
EC 
Total 
Dissolved 
Solids 

c1- 
sos= 

T KN 
NH3-N 
NO2-N 
NO3-N 
Total P 
Alkalinity 
as CaC03 

Hardness 
As 
Cd 
Cr 
Cu 

Hg 
Mn 
Ni 
Pb 
Sb 
Zn 

Fecal 
Coliform 
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TABLE 52 (Continued) 

 MEAN^ ANALYSIS OF WATER FROM LYSIMETERS, WELLS, AND LAKE 
SAMPLES A T T H E  USX SITE FROM JANUARY THROUGH DECEMBER 2303 

Sample Point identification2 - 
Parameter Units LlWl L1W2 L2W1 L2W2 W2W3 

PH 7.1 734 736 7.9 7.3 
EC mS /m 145 260 15 4 219 111 
Total mg / L  NA 3,324 1,336 ,2918 868 
Dissolved 
Solids 

c1- I1 NA 15 2 4 20 6 0 
SOa= 11 NA 1,517 251 745 2 5 1 

Fecai #/100mL NA <1 <1 <1 <I 
Coliforrn 
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TABLE 52 (Continued) 

 MEAN^ ANALYSIS OF WATER FROM LYSIMETERS, WELLS, AND LAKE 
SAMPLES AT THE USX SITE FROM JANUARY THROUGH DECEMBER 2003 

Sample Point 1dentification2 
Parameter Units L3W1 L3W2 W3W3 L4W1 L4W2 W4W3 

@ 5.l @lof @20' @5' @lor @201 

PH 7.7 7.5 7.4 8.0 7.4 7.4 
EC mS /m 195 2 3 7 132 265 221 137 
Total mg/L 1,816 2,316 1,039 2,848 3,040 1,114 
Dissolved 
Solids 

c1- II 44.8 22.5 41.7 27.8 74.8 37.6 
sod= II 490 1,052 336 1,213 966 397 

TKN 
NH3-N 
N02-N 
NO3-N 
Total P 
A1 kalinity 
as CaC03 

Hardness 
As 
Cd 
Cr 
Cu 

Fecal 
Colif orm 
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TABLE 52 (Continued) 

 MEAN^ ANALYSIS OF WATER FROM LYSIMETERS, WELLS, ANC LAEZ 
SAMPLES AT THE USX SITE FROM JANUARY THROUGH DECEMBER 2003 

Sample Point identificationi -- 
Parameter Units LR1 LR2 WR3 LAKE-N LAKE LAKE-S 

@ 5 @lo' (220' 

PH 7.6 7.5 7.1 7.7 7 . 7  7.7 
EC mS /m 76.4 129.7 130.8 27.9 36.1 30.8 
Total mg /L NA 1,320 985 203 201 Ii 98 
Dissolved 
Scllids 

c1- 
so4= 

T KN 
NH3-N 
NO2-PJ 
NOs-N 
Total P 
Alkalinity 
as CaC03 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 52 (Continued) 

 MEAN^ ANALYSIS OF WATER FROM LYSIMETERS, WELLS, AND LAKE 
SAMPLES AT THE USX SITE FROM JANUARY THROUGH DECEMBER 2003 

Sample Point 1dentification2 
Parameter Units LR1 LR2 WR3 LAKE-N LAKE LAKE-S 

@ 5 ' @lor @20'  

Fecal #/100mL < 1 <1 <1 5 4 8 
Coliform 

' The method detection limit (MDL) was used in calculating the 
mean. If all values were less than the MDL, the mean is re- 
ported as cMDL. 
~ysimeters were installed at 5- and 10-ft depths and observa- 
tion wells were installed at 20-ft depth. Remote lysimeters 
and well were situated were installed at 20-ft depth. Remote 
lysimeters and well were situated 200-ft south of the plots 
and are labeled as LR and WR, respectively. Lake sampling lo- 
cations are labeled as Lake-N, Lake, and Lake-S. 
NA - No analysis; insufficient sample volume. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 53 

MAXIMUM CONCENTRATIONS OF ORGANIC PRIORITY POLLUTANTS FOUND IN 
C3MPOSiTE SAMPLES FROM USX WELLS AND LYSIMETERS DURING 

QUARTERLY SAMPLING IN 2003 
- 

Reporting Values 
Limit Found in Cornpasite 

Coxlpound P ~ / L  ( P P ~ )  pg/L (ppb) Soazce 

Volatile Organic Compounds 

Acr~lein 
Acrylonltrile 
Benzene 
Brornof orrr 
Carbon tet rachloride 
Chiorobeczene 
Chlorodibromomethane 
Chloroetkane 
2-Chloroethylvinyl ether 
Chloroform 
Dichlorobroaomethane 
1, :-Dichloroethane 
1,2-Dichloroethane 
1,i-Dichloroethylene 
1,2-Dichloropropane 
1, 3 - Dichl oropropene 
Ethyl benzene 
Methyl bromide 
Methyl chloride 
Met~ylene chloride 
1,1,2,2 Tetrachloroethane 
Tet rachloroethylene 
Toluene 
1,2-trans Dichloroethylene 
1 , 1,l-Trlchloroethane 
1,1,2-Trlchloroethane 
Trlchloroethylene 
Vinyl chloride 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 5 3 (Continued) 

MAXIMUM CONCENTRATIONS OF ORGANIC PRIORITY POLLUTANTS FOUND IN 
COMPOSITE SAMPLES FROM USX WELLS AND LYSIMETERS DURING 

QUARTERLY SAMPLING IN 2003 

Reporting Values 
Limit Found in Composite 

Compound vg/L (PP~) pg/L (ppb) Source 

Trichlorofluoromethane 4 -- 

Acid Extractable Compounds* 

2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
4,6-Dinitro-o-cresol 
2,4-Dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
Parachlorometacresol 
Pentachlorophenol 
Phenol 
2,4,6-Trichlorophenol 

Base/Neutral Extractable Compounds* 

Acenaphthene 4 
Acenaphthylene 5 
Anthracene 3 
Benzidine 26 
Benzo (a) anthracene 3 
Benzo (a) pyrene 2 
3,4-Benzofluoranthene 2 
Benzo (ghi) perylene 2 
Benzo ( k) f luoranthene 2 
Bis(2-ch1oroethoxy)methane 6 
Bis (2-chloroethyl) ether 6 
Bis (2-chloroisopropyl) ether 6 



METROPOLTTAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 53 (Continued) 

MAXIMUM CONCENTRATIONS OF ORGANIC PRIORITY POLLUTANTS FOLJND IN 
COMPOSITE SAMPLES FROM USX WELLS AND LYSIMETERS D U K I N G  

QUARTERLY SAMPLING IN 2003 

--- 
Reporting Values 
Limit Found in Com~osite 

Conlpound pg/L (ppb) pg/L (PP~) Source 

Bis (2-ettylhexyl) phthalate 50 
4-Bromophenyl phenyl ether 4 
Butylbenzyl phthalate 4 
2-Ghloronaphthalene 4 
4-Chlorophenyl phenyl ether 4 
Chrysece 2 
Cibenzo (a, h) anthracene 2 

nnzene l,l-3ichlorob, 4 
1,3- Diehlorobenzene 4 
l,4-Dicklorobenzene 4 
3,3'-Dichiorobenzidine 11 
D i e t h y i  phthalate 6 
Dimethyl phthalate 4 
Di-2-butyl phthalate 5 
2,4-Dinitrotoluene 4 

ylnitrotoluene %,6-" 4 
Di-n-octy? phthalate 6 
1,2-Diphenylhydrazine 4 
Fluoranthene 2 
Flucrene 4 
Hexaehlor2benzene 4 
Mexachlorobutadiene 5 
Hexachlor~cyciopentadicne 5 0 
Hexachloroethane 4 
Indeco (l,2,3-cd) pyrene 2 
Tso~horonc 6 
Naphthalene 5 
Nitrobenzene 8 
N-Nitrosodimethylamine 5 
M-Nitrosodi-n-propylamine 6 
N-Nitrosodiphenylamine 4 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 53 (Continued) 

MAXIMUM CONCENTRATIONS OF ORGANIC PRIORITY POLLUTANTS FOUND IN 
COMPOSITE SAMPLES FROM USX WELLS AND LYSIMETERS DURING 

QUARTERLY SAMPLING IN 2003 

Reporting Values 
Limit Found in Composite 

Compound P ~ / L  (PP~) !Jg/L (PP~) Source 

Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 

Pesticides & PCBs 

Aldrin 
a-BHC-alpha 
b-BHC-beta 
BHC-gamma 
BHC-delta 
Chlordane 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
Dieldrin 
a-Endosulfan-alpha 
b-Endosulfan-beta 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 

Heptachlor epoxide 
PCB- 12 4 2 
PCB-1254 
PCB-1221 
PCB-1232 
PCB-1248 
PCB-1260 
PCB-1016 



ME.TROPOL1TF.N WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 53 (Continued) 

MAXIMQM COI\ICENTRATIONS 0 1 7  ORGANIC PRIORITY POLLUTANTS FOUND IN 
COMPOSITE SAMPLES FROM USX WELLS AND LYSIMETERS DURINS 

QUARTERLY SAMPLING IN 2003 

Reporting Values 
Limit Found in Composite 

Compound pg/L (ppb) vg/L (ppb) S o ~ r c e  

(Total PCB) 
Toxaphene 

-- Not found, below reporting limit. 
* Reporting limits are 10 times higher than listed due to a 

dilutior of 1: 10. 
L13E3W4E4W = Composite sample of the 5-ft lysimeters from 3 E ,  

3K, 4E, and 4W plots. 



biosolids (100% topsoil, 75% topsoil and 25% biosolids mix- 

ture, 50% topsoil and 50% biosolids mixture, and 100% bio- 

solids). Each plot receiving these amendments was further 

divided into four subplots for testing the performance of 

four turf blends commonly used in the city parks. Simi- 

larly, the performance of five species of shade trees and 

six species of ornamental trees commonly used in the city 

parks and landscape was evaluated in the plots receiving the 

above mentioned amendments. Details of the plot layout are 

given in Figure 32 and the details of the turf blends and 

tree species evaluated are given in Table 54. 

Tissue samples of turf blends were collected from all the 

thirty-two subplots, and the samples were analyzed for Zn, Cu, 

Cr, Cd, Ni, Pb, Mo, Fe, Ca, Na, K, Mg, Mn, N, and P to deter- 

mine the effect of various amendments on the uptake of common 

plant nutrients and trace elements. The mean annual concentra- 

tions of all the chemical constituents analyzed in the tissue 

samples of the turf grasses are presented in Table 55. 

Tissue samples of trees were collected from all the tree 

species by plucking approximately 20-40 leaves from each tree. 

The samples were analyzed for nutrients and trace elements to 

determine the uptake of the chemical constituents from various 

amendments, i-e., the mixtures of biosolids and topsoil ap- 

plied to the demonstration plots. The mean concentrations of 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 54 

USX DEMONSTRATION PLOT PLANT SCHEDU[sE 

Name - 
Metropolitan Water Reclamation District of 
Greater Chicago 

Standard Chicago Park District Turf Blend 

Illinois Department of Transportation 
rv 

Variation of Illinois Department of 
Transportation Lawn Mixture 

Acronym 

MWRDGC 

SCPD 

IDOT 1B 

Composition 

70% Tall Fescue 
30% Kentucky Bluegrass 

70% Kentucky Bluegrass 
15% Creeping Red Fescue 
10% Perennial Rye 
5% Redtop 

75% Tall Fescue 
15% Perennial Rye 
10% Creeping Red Fescue 

50% Perennial Rye 
30% Kentucky Bluegrass 
20% Creeping Red Fescue 

Botanical Name 

Acer ginnala 
Acer x freemanii "Marmo" 
Amelanchier x grandiflora 
Crataegus crusgalli inermis 
Fraxinus americana "Autumn Purple" 
Gienditsia triacanthos inermls "Skyline" 
Malus "Oonald Wymar~" 
MaLus z u m i  c a f  uraryd 
P o p u l u s  delioides " S l o u ~ l d n z i "  
Quercus rubra 
Ulmus x "Homestead" 

Common Name - Size Classification 

Amur Maple 
Marmo Hybrid Maple 
Apple Serviceberry 
Thornless Cockspur Hawthorn 
Autumn Purple Ash 
Skyline Honey Locust 
Doriaici Wyman C i  iir, 
Zurni Crabapple 
Ssouxi 2nd Cottgnless C ~ t t o n w o c d  
Red Oak 
Homestead Hybrid Elm 

6' clump 
2" cal 
4'-5' clump 
1 3 / 4 "  cal 
2" cal 
2" cai 
4"- t l t  ciuirlu 
0 -5' <:1u111p 
2s' ~ 3 1  
1 1/2'"al 
2" cal 

Ornamental Tree 
Shade Tree 
Ornamental Tree 
Ornamental Tree 
Shade Tree 
Shade Tree 
Ornamental TZEE: 
QrnamentaL T e e r  
Shade Tree 
Shade Tree 
Shade Tree 





chenical constituents in the leaves of shade tree species and 

ornasnzntal tree species evaluated are presented i.n Tables 56 

and -- 57, respectively 

We are in the process of preparing a final report zr  the 

USX Research and Demonstration Project. A detailed discussion 

and ir.terpretatlor1 of the soil fertility, concentratiori c E  nu- 

trients and trace elements in plant tissues, and the water 

quality daca collected for the entire duration of the p?roject 

will be presented in the final report. 

Eiosolids Stockpile Salinity Study 

Beginning in the mfid 1990s, the District increased the 

emphasis c);: local marketing of biosolids to increase the 

awareness of the cost-effectiveness of using biosolids for xr- 

ban land seclamation. Locally, biosolids are often applied to 

soils at h i g h  rates as a soil conditioner or as a tops012 sub- 

stitute. The relatively high salinity of biosolids compared 

to riatural soils can potentially limit the use of brozolids 

for s~ccessful establishment of a wide range of vegetatic?. 

In the stockpile salinity survey, biosolids t h a r ,  were 

completely processed and stockpiled at the solids management 

areas (SMAs) before distribution were sampled and d::alyzed 

for pH, EC, NO3-N,  and NH3-N in 1:2 (bioso1ids:water ratio) 

extracts. In 2003, a total of 80 biosolids samples from 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 56 

MEAN CONCENTRATIONS OF NUTRIENTS AND TRACE ELEMENTS I N  LEAF TISSUE SAMPLES OF SHADE TREES GROWN I N  
THE USX PLOTS I N  2003' 

Amencknents 
0 Percent Biosolids 25 Percent Biosolids 50 Percent Biosolids 100 Percent Biosolids 

Parameter 1 East 1 West 2 East 2 West 3 E a s t  3 West 4 East 4 West 

'values are  the mean of values for s ix  shade t ree  species evaluated a t  the USX s i t e .  
'TKN = Total Kjeldahl nitrogen. 
3~~ = Total phosphorus. 
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stockpiles at the Calumet, HASMA, Marathon, RASMA, and Stony 

Island SMAs were collected and analyzed. 

A summary of the pH, EC, N03-N, and NH4-N in biosolids 

stockpiles sampled at the District's SMAs in 2003 is presented 

in Table 58. In 2003, the pH in the 1:2 bioso1ids:water ex- 

tract ranged from 5.9 to 9.4 (Stony Island) . 
The EC in the 1:2 bioso1ids:water extracts varied widely 

between the SMAs. The EC levels ranged from 1.7 mS/cm (Stony 

Island) to 8.3 mS/cm (Calumet) . 
The NO3-N and NH3-N concentrations in the 1:2 bio- 

so1ids:water extract varied widely between the SMAs. The NOS- 

N concentrations were usually much lower than NH3-N concentra- 

tions. The NO3-N concentrations ranged from 0.3 (Calumet) to 

678 mg/L (HASMA), and NH3-N concentrations ranged from 1.0 

(Calumet) to 1,253 mg/L (Calumet) . 
The data show that the salinity, N03-N and NH3-N levels in 

biosolids produced at the SMAs varied widely during 2003. 

Improvement of Rootzone Nutrient Supply with Biosolids as a 
Soil Amendment for Golf Courses 

Application of organic soil amendments is becoming popular 

as a method of maintaining the nutrition of turfgrass on golf 

courses. The United States Golf Association has recommended 

the use of peats as an amendment for rootzones to enhance their 

nutrient reserve. More recently, composts are being tested as 
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basal materials in golf courses. Because of its high organic 

matter and nutrient content, biosolids are a suitabLe alterna- 

tive to peats as a soil amendment for turf establishment. 

In 1997, the District began a project at the North Shore 

Country Club located in the northern Chicago suburb of 

Glenview, to test the use of biosolids as an alternative to 

peats and compost amendments to improve the nutrient supply in 

the rootzone of turfgrass grown on golf course greens. In 

July 2003, three soil samples were collected in the rootzone 

(0 to 12 inches) of each of six treatments that were estab- 

lished as amendments to the 0 to 12-inch layer on a volume 

percentage basis. The treatments were sand (control), Sphagnum 

peat (15%), Dakota reed sedge peat (lo%), yard-waste compost 

(lo%), biosolids (lo%), 1:l bioso1ids:yard-waste compost mix- 

ture (5%) . The freshly sampled soil was analyzed for poten- 

tially mineralizable N (PMN) using anaerobic incubation for one 

week. The PMN is designated as the pool of N stored mainly in 

the labile fraction of soil organic matter, which can become 

readily plant available as inorganic N through mineralization. 

Organic carbon (SOC) content and Bray P1 available P were de- 

termined also on the air-dried soil. 

The SOC, PMN, and available P in the six treatments are 

presented in Table 59. The two peats increased SOC and PMN, 

but not available P, compared to the unamended control. The 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 59 

SOIL ORGANIC CARBON (SOC), POTENTIALLY MINERALIZABLE N (PMN) 
ARD AVAILABLE PHOSPHORUS (MEAN I SE) IN SAND ROOTZONE 9F 

TURFSRASS GROWN ON AN EXPERIMENTAL GREEN AT THE NORTH SEORE 
COUNTRY CLUB AS AFFECTED BY VARIOUS ROOTZONE AMENDMZNTS 

P,vailabIe P 
-Amendments SOC ( % )  PMN (mg/kg) (mc?/kg 1 

None 0.07 f 0.01 2.5 + 0.69 14.6 + 1.5 

Dakcta peat 0.32 rt 0.02 4.2 f 0.87 9.3 si7 3.7 

Sphagnum peat 0.2 + 0.05 4.6 + 0.29 11.3 ii 1.0 

Compost 0.35 f 0.02 3.4 + 0.34 31 .4  -b 1.7 

Biosolids 0.662 0.03 11.7 + 0.52 353 22.6 

B i o s o l i d s  + Compost 0.5520.05 7.1 + 0.35 190 ~ 5 . 4  

LSD (5.05) 0.13 1.8 11.4 



compost amendment increased the rootzone SOC available PI but 

not PMN. The biosolids and biosolids plus compost amendments 

increased the rootzone SOC, PMN, and available P, compared to 

the other treatments. Our first-year data from this study 

clearly indicate that biosolids are potentially superior to 

peats and composts as an amendment to improve nutrient supply 

in turfgrass rootzone on golf courses. We are conducting ad- 

ditional work to confirm the above findings. 

BENEFICIAL EFFECTS OF BIOSOLIDS ON TURF AT THE HICKORY HILLS 
COUNTRY CLUB 

Hickory Hills Country Club located in Hickory Hills, 11- 

linois has been using District biosolids annually since 1997 

to top dress fairways and make improvements to the golf 

course. A research study was established on the golf course 

in the fall of 2002 to evaluate the performance of several 

species of turf on a Markham silt loam soil treated with two 

levels of biosolids, under two shade regimes. 

Three turf species (Kentucky bluegrass, cvs. Arcadia and 

SR 2100, perennial ryegrass cv. SR 4500, and creeping red fes- 

cue) were planted in individual plots established on soil that 

received 0 (Control), 280 (low), and 560 (high) tons/ acre of 

air-dried biosolids. One set of plots was established in a 

shaded area, and an identical set in a no-shade area. The 

shaded area received some sunlight during the morning but was 



compietely shaded for the rest of the day. The no-shade area 

received direct sunlight throughout the day. The growth and 

performance of the turfgrass were evaluated visually. 

Dbservations from 2003 showed that the performance of the 

turf species was variable. Both Kentucky bluegrass ~ : i ? +  ivars 

performed best' in the shaded plot at the high level (560 tons/ 

acre) of applied biosolids. These cultivars, especially 

Arcadia, also produced fairly good growth under bath s?ade and 

no-shade regimes at all levels of biosolids. 

'The performance of the perennial ryegrass was silghtly 

lower than that of the Kentucky bluegrass cultivars. Tns rye- 

grass seemed to perform better under both shaded and anshaded 

condit~ons in the low- rather than the high-biosollds soil. 

The growth of thls species appeared to be suppressed znder a 

colnbi;~atior, of full sunlight and high biosolids, but ~ t :  was 

still better than in the control soil. 

In the shaded area, the stand of creeping red f q ~ c i l e  in 

the zontrol (no biosolids) plots was very thin, patcr;b, and 

chlororic. Etiolation (weak, spindly growth under I rv~ited 

light,! was clearly evident under maximum shade below the large 

trees. However, this species performed best under shade in 

the low-biosolids treatment, and fairly well in full sunlight 

in rhe high-biosolids treatment. It was clearly evident that 



a combination of full shade and high biosolids is undesirable 

for creeping red fescue. 

This study is still in progress, and evaluation of the 

performance of the turf species will continue in 2004. 

Nickel Phytotoxicity Study 

The USEPA Part 503 regulations, which govern the land ap- 

plication of biosolids, set limits on trace element concentra- 

tions and loading rates based on a comprehensive risk 

assessment. The limits for zinc, nickel, and copper were 

based on the risk of phytotoxicity resulting from land appli- 

cation of biosolids. The District began a study to evaluate 

the phytotoxicity thresholds for these metals used in the risk 

assessment and the level of protection the Part 503 Rule pro- 

vides to human health and the environment. 

During 2003, a preliminary study was conducted to deter- 

mine the range of soil Ni loadings that could be used to 

evaluate Ni phytotoxicity in lettuce, a bean, and a turfgrass 

(perennial ryegrass). Each crop was grown for 6 to 8 weeks 

in 15-kg pots of a Watseka loamy sand treated with various 

levels of Ni applied as soluble nickel sulfate. The ranges 

of Ni application rates were determined as 0 to 50 mg/kg for 

beans and lettuce and 0 to 250 mg/kg for the perennial rye- 

grass. 



The results indicate that Ni has a profound effect sn the 

germination of seeds and root development. In the more sensi- 

tive Lettuce and bean crops, germination was delayed by as 

much as two weeks by N.i concentrations exceeding 3G mqikg. 

For the perennial ryegrass, germination rates were reduced by 

Ni rates above 75 mg/kg. 

The dry- matter yields of the crops, presented ir -- Table 

60, were highest in the control and declined with increasing - 

Ni applicnzion rate. Dry matter yields in the control cf the 

lettuce anci bean were similar, but the effect of Mi  rate on 

yield reduction appeared to be more pronounced in the bean 

thar, in the lettuce. The results of this screening 1na:;zate 

that similar ranges of Ni loading rates could be used rn fur- 

ther evaiu&txng Ni phytotoxicity of these crops in the green- 

house, 

Additional studies are in progress to further evaJ~r?':e Ni 

phyiotoxici",, utilizing a wider range of test crops t? allow 

for rrl.ore coxprehensive data acquisition and analysis. 

Zffect of Biosolids Source and Processing on P Supplvir~ -- 
Pote~tial and Soil Test P in Biosolids-Amended -- So;lz a 

Over-application of P associated with use of incrganic P 

ferzilizers and land application of biosolids, manures, and 

other soil amendments can lead to excessive levels ryf P in 

solis and can potentially contaminate surface waters. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 60 

DRY MATTER YIELDS OF THREE CROP SPECIES GROWN IN NICKEL- 
TREATED WATSEKA LOAMY SAND 

Crop Ni Rate Dry Matter Relative Dry 
Yield Matter yield1 

~g Ni/kg Soil g/pot % 

Lettuce 

Bean 

Perennial 

Relative dry matter yield = dry matter yield in treated 
pot/yield in control pot x 100 



The ability of biosolids-amended soil to release P icto a 

water soluble form, which is vulnerable to losses through sur- 

face runoff and leaching, is controlled by properties of the 

soil and bi.osolids. The process through which biosolids are 

generated Lnfluences their characteristics. 

Many states are implementing rules to govern land appli- 

cation of kiosolids and other materials based on theif P con- 

tent and potential of environmental impacts. 1nfo.rmation on 

how t h e  various biosolids products generated at the D;st;rict 

affect the release of soluble P in biosolids-amended soil will 

help to better utilize the biosolids P fertilizer i ia lue  and 

minimlze the potential for environmental impacts assoc~ated 

with land application. In 2003 a study was conducted ec com- 

pare phosphorus solubility and extractability In soils amended 

with Cistrict biosolids generated from the Calumet and St~ckney 

water reciamati-on plants (WRP) and commercial inorganlr: fer- 

tilizer. 

X total of 15 samples of biosolids generated f r m  the 

Calunret ar,a Sticltney WRPsf low solids (LS) and high: solids 

(HS) processing trains were collected and air-dried. S3rnples 

of 100 g of Drumer si:Lt loam and Watseka loamy sand ;oils 

were amended with treatments of two total P rates of " r e  bio- 

solids and triple superphoshosphate (TSP) fertilizer. The P 

ratrs xere 400 and 2,000 mg P/kg soil. The 400 mg P/kg rate 



is equivalent to the average P loading associated with 280 kg 

M/ha provided via biosolids which is the typical agronomic ni- 

trogen (N) rate for a corn crop used in the District's bio- 

solids farmland application program. The 2,000 mg P/kg 

loading rate was used to simulate five annual applications of 

the agronomic rate. The amended 100-g soil samples were 

placed in Ziploc plastic bags, moistened to approximately 80% 

of field water holding capacity, then incubated for six weeks. 

After incubation, the amended soils were air-dried then sieved 

through a 2-mm sieve. The amount of water soluble P that can 

be potentially released from the amended soil was determined 

in the Drummer amended soil only. This was done by conducting 

successive extractions of 0.5-g samples of the amended soil in 

0.005 M CaC12 solution until the P concentration in solution 

was near zero. The cumulative amount of the added P released 

was calculated as the sum of the P extracted in each of the 

successive extractions. The amended Drummer and Watseka soil 

were analyzed for Bray P1 available P. 

The fraction of the P added that was released as water 

soluble P, presented in Table 61, varied widely in the bio- 

solids-amended soil (8.2 to 28%) and was much lower than in 

the TSP-amended soil (84.2 to 93.8%) . There were no marked 

differences among the biosolids attributable to source WRP or 

solids processing train. For all the treatments, the fraction 
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TABLE 61 

FRkCTION OF ADDED P RELEASED (MEAN AND RANGE) AS WATER SOLUBLE 
P IN DRUMMER SILTY CLAY LOAM SOIL AMENDED WITH TWO TOTAL P 

RATES ADDED AS TRIPLE SUPERPHOSPHATE FERTILIZER AND BIOSGLSDS 
GENERATED FROM CALUMET AND STICKNEY WRPS 

Source 
P Loading Rate (mg P / k g )  

s P T ~  400 2, O Q O  

------ Fraction of P Released ( % !  ------ 

TSP~ 
CWRP 

SWRP 

Solids processing train. HS = high solids, LS = low solids. 
* Fraction ,= P released/P added x 100. 

TSP = Triple superphosphate fertilizer . 



of added P released was higher at the 400 mg P/kg rate than at 

the 2,000 mg P/kg rate. 

The increase in the Bray P1 available P in the biosolids- 

amended Drummer and Watseka soil is presented in Table 62. 

The increase in Bray P1 available P was much higher in the 

TSP-amended soils than in the biosolids-amended soils. The 

increase varied among the biosolids and for both WRPs, it 

tended to be higher in the biosolids generated through the LS 

than through the HS processing trains. These data show that 

the increase in potentially water soluble P, which can be vul- 

nerable to P runoff and leaching, is much higher for soils 

treated with commercial fertilizer than for soils treated with 

biosolids. 

Water Soluble P and Available Soil Test P in Calcareous 
Mine-spoil Soil During Long-Term Continuous Biosolids 

Application 

Over application of phosphorus ( P )  from land application of 

biosolids, fertilizers, and other soil amendments can contami- 

nate water bodies through surface runoff and leaching. Many 

states are implementing rules to stipulate land application 

rates of biosolids and other amendments based the P content of 

these materials. The District can use data on the long-term 

fate of land-applied biosolids P to minimize the potential for 





negative impacts of future P-based land application rules on the 

District's biosolids management program. 

In 2003, archived soil samples from the District's UICF 

field study conducted at Fulton County were analyzed to com- 

pare the effect of long-term continuous application of bio- 

solids and commercial inorganic fertilizer on the leaching of 

the applied P and the build up of plant available (soil test) 

P. The UICF field study began in 1973 and consists of sixteen 

plots in which annual treatments of a control, which receives 

336-224-112 kg/ha/yr of N-P205-K20 and three biosolids applica- 

tion rates of 17, 34, and 67 Mg/ha/yr (dry weight basis) . 
During the 1973 to 2003 period, the mean annual P loading 

rates for the treatments were 98, 435, 870, and 1,740 kg 

P/ha/yr for the control and for the 17, 34, and 67 Mg/ha/yr 

biosolids rates, respectively. Every year, corn is grown on 

the plots and soil samples are collected in 15-cm depth incre- 

ments before application of the treatments. 

Soil samples for all depth increments collected before 

application of treatments in 1973 through 1978, and at five- 

year intervals after then until 2003 were selected from the 

archive for analysis. The samples for all soil depths were 

analyzed for water soluble P (1:25 soi1:water extraction ra- 

tio) and the surface 0 to 15-cm depth samples were analyzed 

for Bray P1 P. 



The concentrations of water soluble P in treatments dur- 

ing the fi-ve-year intervals from 1973 to 2003 are presented in 

Table 63. Ir: all the treatments, the water so1ub:Le P concen- ---- 

trations increased with time mostly in the 0 to 1 5 - - c m  depth, 

where the treatments are incorporated. Below this ~epth, 

there were :mly sl-ight increases in water soluble P wlth time, 

indicating that most of the applied P accumulated at the depth 

of incorporation with very little P leaching. Althccqh the 

mean arinuai P loading rates were much higher in the blosolids 

trearnients (435 to 1,740 kg P/ha/yr) than in the fer"_:l.lzer 

coritroi (98 kg P/ha/yr), water soluble P concentrations 12 the 

0 tc 15-cm soil depth were always highest in the fer'rllizer 

control. 

The effect of cumulative P loading rate associated with 

the b:osolids treatments on Bray P1 available P in the 0 to 

15-crc soil depth is presented in Figure 33. The slopes of the 

r e a c - e  in regression lines for the treatments show that the inc,,,_: 

Bray P: availabie P per unit of applied P for the f e r r '  llzer 

control was more than six times higher than the increases for 

the k,;osolids treatments. These data show that P assoziated 

with long-term continuous blosolids application tend t~ accu- 

mulate rncstly at the surface where it is incorporated 2nd re- 

suits in very little P leaching. The data show also that 

increases .bn soil water soluble P and soil test P 2s  much 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 6 3  

WATER SOLUBLE P AT FIVE-YEAR INTERVALS IN A CALCAREOUS 
MINE-SPOIL SOIL RECEIVING ANNUAL TREATMENTS OF A FERTILIZER 

CONTROL AND THREE RATES OF BIOSOLIDS FROM 1973 TO 2003 

Bioso l ids  Rate (Mg/ha) 
Depth (cm12 0 (Control) 17 3 4 6 7 



!4ET!?,OPOZITAN NATER RECLAMATION DISTRICT OF GREATER CHIC2.GO 

TABLE 63 (Continued) 

WATER SOLUBLE P AT FIVE-YEAR INTERVALS IN A CALCAREOUS 
KIN%-SPOIL SOIL RECEIVING ANNUAL TREATMENTS OF A FERTIZZZER 

CONTROL AND THREE RATES OF BIOSOLIDS FROM 1973 TO 2003 

Biosolids Rate (Mg/ha) 
Depth (cm) 0 (Control) 17 3 4 67 

------- 
1 The control treatment received 336-224-112 kg /ha / ' y r  c;f N- 

P2CF)-K20 fertilizer a n d  biosolids treatments received 112 kg 
K:Ci??na,/yr. 

2 The 45 to 60-cm d e p t h  was sampled only in 2003. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURE 33 

BRAY PI AVAILABLE P VS. P LOADING ASSOCIATED WITH LONG-TERM 
CONTINUOUS APPLICATION OF A FERTILIZER CONTROL AND THREE RATES 

OF BIOSOLIDS IN THE 0 TO 15-CM DEPTH OF A CALCAREOUS 
MINE-SPOIL SOIL 

Cumulative P Loading Rate (kg Plha) 



lower for biosolids than for commercial inorganic fer~_i.l:izer, 

and for e q ~ a l  cumulative P loading, soil test P increases as 

annual biosolids loading rate decreases. 

Technical Support for Biosolids Management - 

The Biosoiids Utilization and Soil Science Section pro- 

vides technical support for biosolids management to bat-p, the 

M&O Department and the biosolids users. This ensures full 

regulatory compliance of these projects and enhances the suc- 

cessf~i and safe use of the District's biosolids. The Sccrion 

is also charged with conducting and communicating the results 

of applied research on the beneficial use of the District's 

bioso.lids. This research is conducted to provide agronoinic 

information, assess the environmental impacts of their use, 

and promote these practices. The Section's support f.;r bio- 

sol-ids management consists of the following: 

1. Monitoring of air-dried biosolids products fa: 

compliance with USEPA and IEPA standards. 

2. Collecting samples for internal studies and e x -  

ternal requirements. 

3. 2eporting relevant data and information to coc- 

rractors, biosolids users, IEPA, and USEPA. 



4. Providing oversight support for District con- 

tracts for application of Class B biosolids 

cake to farmland. 

5. Educating biosolids users to ensure compliance 

with state and federal regulations governing 

biosolids use, and to provide technical infor- 

mation related to specific planned uses of bio- 

solids. 

6. Documenting biosolids use at major projects to 

produce case studies to promote future use of 

biosolids. 

7. Initiating and documenting demonstration scale 

projects using biosolids to increase public ac- 

ceptance and promote future projects. 

8. Providing surveillance and documentation of 

management practices at local biosolids use 

projects. 

9. Maintaining year-round demonstrations of bio- 

solids as a topsoil substitute in the Lue-Hing 

R&D Complex Greenhouse and hosting tours to 

educate potential biosolids users and promote 

local marketing. 

10. Conducting applied research on agronomic and 

environmental aspects of biosolids use as a 



fertilizer, soil conditioner and topsoil strb- 

stitute . 
i 1. Presenting information at local and nat ion21 

scientific conferences, and at meetings w:et 

potential biosolids users, promoting the bene- 

ficial use of the District's biosolids. 

12. Iqteracting with state and federal regu3.ato.r~ 

tlo defend the District's biosolids management 

activities, review and comment on development 

of new regulations, and obtain permitting cr 

approval for new biosolids projects. 

In 2 0 0 3 ,  the Section provided technical support, in the 

form gf one cr more of the activities listed above for several 

biosslids projects and potential users. Examples of biosclids 

projeccs cmducted by, or supported by, the Section 1 2003 

inclilrie: 

1 
J.. Rehabilitation of fairways using biosolids as a 

s3il conditioner and topsoil substitute at the 

H-ckory Hills, Longwood, and Cinder Ridge Go15 

Courses. 

3 i . .  Development of athletic fields using biosolids 

as a soil conditioner by High School Distrlr*s 

230 at Amos Alonzo Stagg High School, at St. 



Rita High School, and at St. John the Baptist 

Missionary Church in Homer Township. 

3. Use of biosolids as a topsoil substitute and 

soil conditioner for maintenance of nursery and 

sod at Land of Lincoln Tree Farm Nursery and 

Greener Gardens Sod Farm. 

4. Use of biosolids as a topsoil substitute and 

soil conditioner for maintenance of park and 

recreational land in the Village of Blue Is- 

land. 

5. Use of biosolids as a topsoil substitute and 

soil conditioner to establish native vegetation 

for erosion control on the cap of a landscape 

berm built by the District in Willow Springs. 

6. Use of biosolids as a topsoil substitute and 

soil conditioner to establish a landscape berm 

supporting shrubs and ornamental vegetation at 

Eden Place Nature Center an initiative of the 

Fuller Park Community Development Project. 

7. Use of biosolids, as a topsoil substitute, in 

the final protective layer at various land- 

fills. 



8. Completion of detailed plans for the establish- 

ment of plots to demonstrate the beneficial use 

oh Class B biosolids on farmland. 

9. 1:iitiation of collaboration with University of 

Florida, Pennsylvania State University, and 

IEPA to develop a comprehensive project to 

evaluate the environmental impacts of phosphc- 

rus in land applied biosolids. 

10. C~ntinuation of greenhouse studies to assess 

the risk of metal phytotoxicity. 

11. Initiation of collaborative research with North 

Shore Country Club to assess the effectiveness 

of bioscllids as a substitute for peat and other 

soil amendments typically utilized in construc- 

t:on of golf course greens and fairways. 

12. Conduct of the USX Slag Reclamation Research 

and Demonstration study to promote biosol~ds 

use in establishment of public parks at  brow^,- 

fjeld sites. 



ANALYTICAL MICROBIOLOGY AND BIOMONITORING SECTION 

The Analytical Microbiology and Biomonitoring Section is 

composed of four professional and 12 technical personnel. The 

Section is organized into four groups, which perform specific 

monitoring or research activities. The four groups are: 

I. Analytical Microbiology 

11. Virology 

111. Parasitology 

IV. Biomonitoring 

Section personnel are often involved in studies of waste- 

water treatment, biosolids assessment, and environmental moni- 

toring which require the application of specific microbiologi- 

cal disciplines and expertise. The areas of study in which 

the Section personnel can be involved during the course of a 

given year include, but are not limited to: 

0 public health risk assessment; 

ecological risk assessment; 

water quality monitoring; 

ecotoxicology and biomonitoring; 

bioassay methodology; 

microbial processes; 



m enumeration of viral, microbial, and parasitic 

indicators; 

* enumeration of specific pathogens; and 

* the microbiology of specific wastewater or bic-  

solids treatment options. 

Ic 2003,  personnel in the Section participated in a vari- 

ety of monitoring and research activities. Listed helm are 

the nost important of these activities and the group whlc!: had 

the most direct participation. 

I. Analytical Microbiology Group Activities 

a. Water Reclamation Plant (WRP) Quality 

Control. Monitoring WRP effluents f c r  

the presence and density of fecal toll- 

forms (FC) for disinfection control. 

b .  Bypasses t.o Lake Michigan. Monitoring the 

Lake Michigan shoreline and Chicago area 

beaches for the presence and density cf 

FC and Escherichia c o l i  (EC) , following 

diversion of storm water and combined 

sewage to the lake. 

I=. Chricago Area Waterways. Monitoring Dis- 

trlct waterways in Cook County upstreti;;. 



and downstream of the Calumet, North 

Side, Stickney, and Lemont WRPs. 

d. Groundwater Monitoring Wells. Monitoring 

FC presence and density in groundwater 

monitoring wells near TARP tunnels, as 

required by Illinois Environmental Pro- 

tection Agency (IEPA) operational per- 

mits. 

e. Land Reclamation. Monitoring the presence 

and density of FC in groundwater monitor- 

ing wells around biosolids handling sites 

in Cook County. 

f. Part 503 Compliance Monitoring. Analysis 

of biosolids for FC. 

g. Potable Water Analysis. Monitoring drink- 

ing water at District WRPs, and other lo- 

cations. 

h. Reviews. Review research reports and pro- 

posed regulations to determine the impact 

on District operations. 

Virology Group Activities 

a. Part 503 Compliance Monitoring. Analysis 

of biosolids for enteric viruses. 



b. Process Certification for Class A Bic- 

solids. Analysis of biosolids for en- 

teric viruses to demonstrate that the 

District's codified treatment processee 

consistently produce Class A biosol.ids as 

defined in the Part 503 Regulations. 

c. Monitoring of Biosolids for Somatic and 

Male-specific RNA (FRNA) Phages. Re - 

search on the use of FRNA phages as indi- 

cators for enteric viruses in biosolids. 

d, Reviews. Review research reports anc 

proposed regulations for any impact or, 

District operations. 

111. F'arasitology Group Activities 

a. Part 503 Compliance Monitoring. Analysis 

of biosolids for viable Ascaris ova. 

b. Process Certification for Class A Bio- 

solids. Analysis of biosolids for viable 

Ascaris ova to demonstrate that the Dis- 

trict's codified treatment processes 

consistently produce Class A biosolids 

as defined in the Part 503 Regulations. 



c. Reviews. Review research reports and 

proposed regulations for any impact on 

District operations. 

IV. Biomonitoring Group Activities 

a. Whole Effluent Toxicity (WET) Testing 

for National Pollutant Discharge Elimi- 

nation System (NPDES) Permits. Use of 

fathead minnows and daphnids to assess 

acute and chronic toxicity of effluents 

from District WRPs. 

b. Chronic Whole Effluent Toxicity (WET) 

Testing of Effluents from the Stickney, 

Calumet, and North Side WRPs. Joint study 

involving the District, USEPA, and IEPA. 

c. Reviews. Review research reports and 

proposed regulations for any impact on 

District operations. 

Analytical Microbiology Group Activities 

The Analytical Microbiology Laboratory is certified by the 

Illinois Department of Public Health (IDPH) for the bacterial 

analysis of water. The Laboratory has held this certification 

since 1979. The Analytical Microbiology Group is responsible 

for all bacterial population density analyses used for the WRP 



effluent monitoring required by NPDES permits. Monitoring the 

densities of FC bacteria in effluents of the District's MRPs 

was begun In 1972, when first required by NPDES pernirs, and 

contir~rres to the present.. Monitoring of the Chicago beaches 

is conducted when river reversals to Lake Michigan occur after 

large amounts of rainfall. The Analytical Microbiology Group 

also conducts microbiological analyses in support of t2ther 

Sections. 

Table 64 summarizes the number and type of analyses per- ---- 

formed by the Analytical. Microbiology Group in 2003. Bacte- 

rial analyses for total coliforms (TC), FC, and EC are ~ s e d  by 

the 3istrict as j-ndicators of the sanitary quality of wster. 

The heterotrophic plate count (HPC) is a procedure f o r  esti- 

matl~g the number of viable heterotrophic bacteria in water. 

Bactearla were identified to species (ID-CONF) using specific 

biock,ernical metabolic characteristics. 

CERTIFICATION BY THE IDPH 

The Analytical Microbiology Group is certified by the 

IDPH, Registry #17508, for the following lab2zatory 

e x a x i n a t  i ons : 

* HPC for water; 

e TC with EC broth verification examination of watez 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 64 

ANALYTICAL MICROBIOLOGY GROUP SAMPLES AND ANALYSES 
2002 THROUGH 2003 

Analysis or Test performed1 

Year Samples TC FC FS PA SAL HPC E C ENT IQC ID-CONF Total 

'TC = Total Coliform; FC = Fecal Coliform; FS = Fecal Streptococcus; PA = Pseudomonas 
aeruginosa; SAL = Salmonella sp.; SPC - Heterotrophic Plate Count; EC = Escherichia 
coli; ENT = Enterococcus sp.; IQC = Internal Quality Control testing (reported as 
the number of procedures performed); ID-CONF = Organism Identification using 
specific biochemical metabolic characteristics. 
aSome samples were analyzed for FC with two different methods for research and 
quality assurance purposes. This explains why the number of FC analyses is greater 
than the number of samples. 



from public: water supplies and their sources [mern- 

brane filtration, (MF) , and multiple tube fermen- 

tation, (MTF) ] ; 

n FC examination of water from public water sources 

(MI? and MTF) ; 

8 TG and EC examination of samples of water frcm 

pub1 ic water supplies and their sources (MMO-MUG) . 

The Analytical Microbiology Group's facilities, equip- 

ment, and procedures were the subject of the biennial 3r:-site 

evaluaCion for certification by the IDPH on November 13, 2002, 

and were found to be in general compliance with the pro\-lsions 

of 18'" Edition of S t a n d a r d  Methods f o r  the E x a m i n a t i o n  cl W a -  

ter and W a s t e w a t e r  (SM 1 8 ~ ~  ed.), and the Illinois R u l e s  for 

Certification and Operation of Environmental Laboratories, Ti- 

tle "77, Part 465, with no deviations. The Group collects and 

analyzes potable water samples from District facilities as 

required. 

NPDES COMPLIANCE MONITORING 

Fecal coiiform data are made available to the %anover 

Parx, James C. Kirie, and John E. Egan WRPs within 24 I-.o:irs of 

sarnpic coliections. These data are used as a guide in main- 

taii~~ng proper chlorination at these District WRPs, 2nd for 



reporting compliance with NPDES permit regulations. All Dis- 

trict WRPs with NPDES disinfection requirements have a sea- 

sonal exemption from November 1 through April 30 of each year 

and are not subject to any effluent disinfection requirements 

during this period. 

NPDES permits also require additional monitoring when in- 

creased flows caused by storms exceed the design (treatment) 

capacities of the WRPs. These storms can cause the WRPs to 

divert a portion of the influent, which is then given minimal 

treatment, before being delivered to the receiving stream. 

These storm related excess flow discharges (WRP bypasses) must 

be monitored for the FC bacteria levels. During 2003 the Ana- 

lytical Microbiology Group performed analyses for FC bacteria 

on storm related excess flow discharges from the Hanover Park 

(one sample) and Egan WRPs (two samples). In compliance with 

the NPDES permits the Analytical Microbiology Group also per- 

formed analyses for FC bacteria on five samples from retention 

ponds and eight samples from the CS tanks at the Hanover Park 

WRP. Results were reported to WRP personnel as soon as data 

were available. 

PART 503 COMPLIANCE MONITORING 

In 2003 the Analytical Microbiology Group performed MPN 

analyses for FC bacteria on 68 samples of biosolids to 



determine if they met the Class A pathogen requirement of less 

than 1000 FC MPN/g (dry weight) specified in the Part 503 

Regulations for the D ~ S F I O S ~ ~  of Sewage Sludge. The results 

were reported to M&O personnel responsible for the Dis- 

trict's 2on.trolled Solids Distribution Program at the sslids 

management 3reas. The District has more distribution options 

for biosolids demonstrated to be Class A than for non-Class A 

biosoiids. 

MONITORING OF CLASS B BIOSOLIDS AT THE JOHN E. EGAN WRP 

In the Distract, Class B biosolids are generated trith an 

anaerobic digestion process. Anaerobic digestion is llsted in 

Appencl~x B of the Part 503 Regulations as a Process to 51g- 

nificantiy ?.educe Pathogens (PSRP). The John E. Eyan WRF nor- 

mally operates a 2-stage digestion system using .€our digest- 

ers. In 2032 and 2003 the John E. Egan WRP operated o-ly rwo 

digesters because of construction. Therefore, the FC density 

in John 5. Egan WRP biosolids were monitored, even though 

there rs normally no pathogen monitoring requirement f a r  ::lass 

B blosolids ~roduced by a PSRP. The Analytical Microk~ol~gy 

Group performed MPN analyses for FC bacteria on 105 sanoles of 

John E. Egan WKP digester draw during the construction ae:riod. 

The E'C decsity in these samples ranged from 3,700 to 122,800 

FC X ? N / g  dry weight, and the geometric mean for a l l  105 



samples was 45,284 FC M P N / ~  dry weight. Sampling began in 

April of 2002 and continued through April 2003, with at least 

seven samples collected per month. All samples met the patho- 

gen limits f o r  Class B biosolids (FC < 2 x lo6 FC/g dry 

weight) . 

SUPPORT OF OTHER SECTIONS 

The Analytical Microbiology Group supported a variety of 

Environmental Monitoring and Research and Industrial Waste Di- 

vision programs in 2003. These are effluent analysis, land 

reclamation, sludge indicator organism densities, District wa- 

terway surveys, Lake Michigan monitoring, major treatment fa- 

cility monitoring, TARP, research support, industrial waste 

surveys, the Illinois waterway survey, emergency response, 

combined sewer overflows, and other miscellaneous samples. 

Table 65 is a summary of the major programs receiving support 

from 2002 through 2003, and the number of analyses performed 

f o r  each program. 

Virology Group Activities 

In 2003 the Virology Group analyzed 23 biosolids samples 

for site-specific Processes to Further Reduce Pathogens (PFRP) 

equivalency monitoring and for compliance with the Part 503 

sludge disposal regulations. Enteric virus densities in all 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

INDICRTOR BACTERIA MJAL'SSES PERFORMED BY TEE AIUTALYTICAL MICROBIOLOGY GROUP 
FOR VARIOUS DISTRICT PROGRAMS 2001 THROUGH 2003 

Program 

Total Colif orm Fecal Coliform Escherichia coli _ 
2001 2002 2003 2001 2002 2003 2001 2002 2003 

- - - - 

Effluent Analysis 

Land Reclamation -a - - 4 5 1 4 6 1 309 - - - 

Sludge Indicator - - - 3 8 122 100 - - - 
Organism Density 

Ambient Water Quality - - - 953 711 6 3 7 16 5 241 2 3 7 

[U 
4 Industrial Waste surveys1 - - - 12 8 7 2 - - 
P 

Research -Support - - - 34 9 1 - - 9 8 - 

Lake Michigan ~onitoring~ - - - 198 8 5 7 5 100 4 0 15 

Illinois Waterway - - - 245  - - - - - 
TARP - - - 707 759 681 - - - 

Emergency Response - - - - - - - - - 
Combined Sewer Overflow - - - - - - - - - 

other3 2 3 5 2 2 5 - - - - - - 
Total 14 6 3 3 7 3,446 3,029 2,525 495 6 94 3 16 

1 6 - - . ~ - - - - ~ - 1 - ~ - ~ ~ - . "  --l--X*_III" " ..l~----lll.l. -""-_l__l_lll--̂ - -^ 

No samples analyzed 
-Unscheduled sampling to dei.eot poll~tian. 
'~ncludes festivals and District bypasses to Lake Michigan. 
'~ncludes drinking water. 



samples of biosolids produced by the District's codified proc- 

ess were determined to be below the detectable limit, which is 

less than one plaque forming unit (PFU) per four grams total 

solids (dry weight basis). Positive recovery studies were per- 

formed on these samples for quality assurance purposes. The 

mean recovery of spiked viruses was 73.5 percent. Recoveries 

ranged from 50.4 to 112.2 percent and were dependent upon the 

sample spiked. (Recoveries of greater than 100 percent could 

be explained by aggregation and de-aggregation of virus parti- 

cles in suspension.) Results of these analyses are shown in 

Table 66. 

The analytical method used by the District for determin- 

ing the density of enteric viruses in biosolids was published 

and approved by the USEPA (Appendix H I  EPA/625/R-92/013) . The 

analytical method for enteric viruses involves the elution of 

viruses from solids, concentration of the eluates, and an as- 

say for plaque-forming viruses using BGM-K cells. 

MONITORING OF BIOSOLIDS FOR FRNA PHAGES AND ENTERIC VIRUSES 

The USEPA FRNA coliphage method was modified and adapted 

in the District to determine FRNA coliphage concentrations in 

saw wastewater, digester feed, digester draw, centrifuge 

cake, and air-dried biosolids. Research is currently being 

conducted to evaluate the usefulness of FRNA phages as an 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 66 

VIROLOGICAL ANA14YSIS OF BIOSOLIDS FOR DISPOSAL, TN 2003' 

Number Samples 
Percent. Recovery of 

That Meet Class PFU/4 g dry wt 
 umber of ~ a n ~ e "  '" 

Seeded L?iruses5 
Drying Area Range 

Samples Collected 

Calumet 14/14 <0.7844 - <0.8047 50.4 - 112.2 

Mara then 

l~esults of analyses performed in the District's Virology Laboratory for site- 
specific PFRP equivalency monitoring and other monitoring. 

*~nteric virus densities must be less than one per 4 g total solids (dry weight) in 
order to meet the Class A pathogen requirement (EPA/625/r-92/013, Revised 2003). 
3~onfirmed plaque forming units/4 g. 
4~ailure to detect viruses in sludge eluates is recorded as less than ( < )  the limit 
of test sensitivity. 
5~ositive recovery controls: percent recovery of 400 p l a q u e  forming units of 
poliovirus i Sabln seeded into a 4 q aliquot of sample. A positive recovery control 
was performed for each sample anal y z c d .  

1; L a w r ~ d d l e  Averiue C;illclge Managerrlent Area. 
7 Harlem Avenue Sludge Management Area. 



alternative indicator for the presence of enteric viruses in 

biosolids. Data collected to date suggest that FRNA co- 

liphages are a good alternate indicator for predicting the 

presence or absence of enteric viruses in biosolids, specifi- 

cally, and for assessing the efficiency of wastewater sludge 

treatment, in general. Mean concentrations of FRNA coliphages 

and enteric viruses in Stickney and Calumet WRP sludge proc- 

essing operation sites are shown in Figures 34 and - 35, respec- 

tively. 

Parasitology Group Activities 

In 2003 the Parasitology Group analyzed 23 biosolids sam- 

ples for site-specific Processes to Further Reduce Pathogens 

(PFRP) equivalency monitoring and for compliance with the Part 

503 sludge disposal regulations. A s c a r i s  densities in all 

samples of biosolids produced by the District's codified 

process were determined to be below the detectable limit which 

is less than one viable Ascaris ovum per four grams total solids 

(dry weight basis). Results of these analyses are shown in 

Table 67. Positive recovery studies were performed on these 

samples for quality assurance purposes. The average recovery 

of spiked Ascaris eggs was 77.95 percent (four samples). 

These data are shown in Table 68. Since 1996 when the Dis- 

trict began monitoring the levels of FC bacteria (see Analytical 
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FIGURE 34 

MEAN CONCENTKATIONS OF FRNA COLIPEIAGES (PRNA) AND ENTERHC 
VIRUSES (EV) IN STICKNEY WRP SLUDGE PROCESSING OPERATION SITES 

a plaque Forming Units (PPUs) : FW\SA = PFUJg and EV = P F U ! ~ ~  
"ry weight 
~ o t  Tested 
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METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

ASCARIS  ANALYSIS OF BIOSOLIDS FOR DZSPOSAL IN 2003' 

Sample Total Number Total Number of Samples that Range of 
Source of Samples Meet Class A Pathogen Total Viable Ascaris  per 

Collected ~equirement' 4 gram Dry Weight 

Calumet 14 14 < 0.0133 - < 0.0800 

IV 
4 HAS MA^ 6 
4 

Marathon 2 

l~est Method for Detecting, Enumerating, and Determining the Viability of Ascaris Ova 
in Sludge, Appendix I, Environmental Regulations and Technology, EPA/625/R-92/013, 
Revised 2003. 
*viable Helminth ova must be less than 1 viable Ascaris  ovum per 4 g total solids 
(Dry Weight) in order to meet the Class A pathogen requirement (EPA/625/R-2/013,2003). 
3~awndale Avenue Sludge Management Area. 
4~arlem Avenue Sludge Management Area. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 68 

PERCENT RECOVERIES OF "SPIKED Ascaris suum" OVA FROM 
BIOSOLIDS SAMPLES' IN 2003 

% Total Sample Weight Estimated Ova Spiked Percent Total Ova 
Solids Analyzed ( g )  ~ecovered' 

l~est Method for Detecting, Enumerating, and Determining the Viability of Ascaris  Ova in 
Sludge, Appendix I, Environmental Regulations and Technology, EPA/~~~/R-92/013, Revised 
2003. 
2~ercent total ova recovered (viable and non-viable}. 



Microbiology Group Activities above), enteric viruses isel Vi- 

rology Group Activities above), and viable A s c a r i s  i n  ~ t s  

dried biosolids product for compliance with the Class iS hio- 

solids criteria in the Part 503 sludge disposal regulations, 

all blosolids produced by the District's codified process have 

been in compliance with the Class A criteria for shipmerit and 

use under the District's Controlled Solids Distribution Pro- 

gram. 

The analytical method used in the District for enuxerat- 

ing A s c a r i . s  ova in sludge was published and approved L:J the 

USEPA [Appendix I, EPA/625/R-92/013) . The A s c a r i s  nethd em- 

ploys a combination of sieving, flotation, centrifugaticn, in- 

cubation and microscopic analysis to extract and enumerate vi- 

able A s c a x i s  ova. 

MICROSCOPIC IMAGE ANALYSIS 

The District uses microscopic image analysis (MIA) 3 s  an 

aid to mon~.toring viable A s c a r i s  ova in biosolids. T2e Y I A  

systen?, mounted on a Nikon Eclipse E600 phase contrast nitro- 

scope, Includes a digital camera with a video image cii:yl-:isi- 

tion mcde ro transmit microscopic images from slides to a com- 

puter workstation (Figure 36). Digital images are s t i i r e c l  and 

analyzed using the MetaMorphTM imaging system. The M I P  system 

has proven itself to be a useful tool for the verification and 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

FIGURF: 36 

MICROSCOPIC IMAGE ANALYSIS SYSTEM (MIA) 

Nikon E600 Research Phase Contrast Microscope with a Digital 
Snap Video Camera Transmitting Microscopic Images from Slide 
to a Computer Workstation with a Metamorph Software Program. 



monitoring of biosolids for Part 503 compliance. For each 

digital image the following information is automai:cally 

stored in a computer file by the imaging software: 1; iength 

of the ovum; 2) width of the ovum; 3) date and time the Pmage 

was recorded; 4) sample identification number. A serfns of 

video digital images is recorded for each ovum examined when 

larval movement is observed in order to document viable Asca-  

ris =-$a. 

in 2003 a study was initiated to determine the feas:-bil- 

ity 02 automating the MIA system for routine monitcring of 

biosollds for viable Ascaris ova. The objectives 3f this 

study include opt.imization of the following MetaMorph image 

paraneters: radiill dispersion, pixel area, shape factor-, opti- 

cal. density, and area. Viability staining will also be stud- 

ied. Preliminary data collected in 2003 are promising and in- 

dicate that automating the MIA system for routine monitcring 

may be possible. 

Biomonitoring Group Activities 

NPDES COMPLIANCE UIOMONITORING 

In 2003 acute whole effluent toxicity (WET tests) with 

fish ( Pimephales promelas) and daphnids ( Ceriodaphnia dubia) 

were conducted on effluent samples from the James C, Kirie 

WRP far NPDZS Permit compliance. No acute toxicity was obsezved. 



Chronic WET tests were also conducted on effluent samples from 

the Hanover Park WRP for NPDES Permit compliance. No chronic 

toxicity was observed. These data are shown in Table 69. Bio- 

monitoring reports for the Hanover Park and James C. Kirie 

WRPs were submitted to the IEPA in compliance with the respec- 

tive NPDES permits. 

CHRONIC WET ASSESSMENT 

In July 2002, the District entered into a cooperative 

agreement with the IEPA and the USEPA-Region 5 to investigate 

chronic whole effluent toxicity at the Calumet, North Side, 

and Stickney WRPs. The objective of the WET assessment is to 

determine whether the effluents from the Calumet, North Side, 

and Stickney WRPs exhibit any chronic toxicity. 

The agreement specifies that the District's Biomonitoring 

Laboratory and the USEPA'S Central Regional Laboratory will 

each perform chronic toxicity testing on both Pimephales 

promelas and Ceriodaphnia dubia with sample collection and 

analytical laboratory procedures as agreed to by Technical Co- 

ordination Group (TCG) composed of representatives of each of 

the three parties. The TCG met and reached agreement on field 

sample collection methodology, culturing of test organisms, 

and laboratory toxicity testing procedures. The TCG also 

reached agreement on criteria for initial interpretation of 





chronic WET test results. When the testing is completed in 

2004, the TCG shall prepare a joint final report on the re- 

sults of the chronic WET tests conducted under the Agreement. 

Results of tests conducted in 2003 are shown in Tables 70, 71, 

and 72.  - 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

RESULTS OF CHRONIC WHOLE EFFLUENT TOXICITY (WET) NSSESSMENT~ 
CONUUC'rEL! IN THE FIRST QIJARTER, 2003 

'WET tests: Chronic Pimephales promelas (Survival, Growth) and Chronic Ceriodaphnia 
dubia (Survival, Reproduction), EPA-821-R-02-013, (Fourth Edition), 2002. 
2~~~~ = no observable effect concentration; an NOEC of 100 indicates no significant 
toxicity. 
'Resi~] ts obtained i r ?  t h e  U I S ~  r l r t '  s B i o r n o i ! i t c ~ ~ ~ r a c j  L d h ~ r a t d r y .  
k ~ e u l t . :  crtit-ai:lecl I r l  t h e  3SEPzl C:enf eai 3ergrc?ri,~l f zatir:ra+ory, Rrqi on 5 .  

%a test. 

Chronic C. dubia 

NOE 

-7 
NOEC 

Survival Reproduction 

Collected Dates 

1/6-11/03 

1/27-2/1/03 

2/24-3/1/03 

3/10-15/03 

3/24-29/03 

Effluent !- Tested 

-- 

Chronic P.promelas 

h, 
co 
U1 

E PA 

NT 

N T 

10 0 

NT 

NT 

North Side WRP 

Calumet WRP 

Stickney WRP 

North Side WRP 

Stickney WRP 

D 

100 

100 

100 

100 

10 0 

D 

100 

100 

10 0 

100 

100 

NOEC~ 
Survival 

E PA 

N T 

NT 

100 

NT 

NT 

NOEC 
Growth 

D~ 

100 

100 

10 0 

100 

100 

D 

100 

10 0 

10 0 

100 

10 0 

E  PA^ 

N T ~  

N T 

100 

N T 

NT 

E PA 

NT 

NT 

100 

NT 

NT 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 7 1  

RESULTS OF CHRONIC WHOLE EFFLUENT TOXICITY ( W E T )  ASSESSMENTI 

CONDUCTED I N  THE SECOND QUARTER, 2003  

E f f l u e n t  
T e s t e d  

Ca lume t  WRP 

N o r t h  S i d e  WRP 

S t i c k n e y  WRP 

Ca lume t  WRP 

'WET t e s t s  : C h r o n i c  Pimephales promelas ( S u r v i v a l ,  Growth)  a n d  C h r o n i c  Ceriodaphnia 
dubia ( S u r v i v a l ,  R e p r o d u c t i o n ) ,  EPA-821-R-02-013, ( F o u r t h  E d i t i o n ) ,  2002.  
2~~~~ = no o b s e r v a b l e  e f f e c t  c o n c e n t r a t i o n ;  a n  NOEC o f  1 0 0  i n d i c a t e s  n o  s i g n i f i c a n t  

t o x i c i t y .  
3 ~ e s u l t s  o b t a i n e d  i n  t h e  Distr ic t ' s  B i o m o n i t o r i n g  L a b o r a t o r y .  
' ~ e s u l t s  o b t a i n e d  i n  t h e  USEPA C e n t r a l  R e g i o n a l  L a b o r a t o r y ,  R e g i o n  5. 
= N O  t e s t .  

Dates 
C o l l e c t e d  

4 /7 -12 /03  

4 /21 -26 /03  

5 /12 -17 /03  

6 /16 -21 /03  

C h r o n i c  P.promelas C h r o n i c  C. dubia 

N O E C ~  
S u r v i v a l  

NOEC 
S u r v i v a l  

NOEC 
Growth 

D~ 

1 0 0  

1 0 0  

1 0  0  

100  

D 

1 0  0  

1 0 0  

1 0  0  

1 0 0  

NOEC 
R e p r o d u c t i o n  

D 

1 0 0  

1 0 0  

1 0 0  

1 0  0  

E  PA^ 

1 0 0  

N T ~  

NT 

NT 

E  PA 

1 0 0  

NT 

NT 

NT 

D 

1 0  0  

1 0  0  

1 0 0  

1 0 0  

E  PA 

NT 

NT 

NT 

NT 

E PA 

1 0 0  

N T 

NT 

NT 



METROPOLITAN WATER RECLAMATION DISTRICT 3F GREATER CHICAGO 

RESULTS OF CHRONIC WHOLE EFFLUENT TOXICITY (WET)  ASSESSMENT^ 
CONDLJCTED TN THE THIRD QUARTER, 2003 

Effluent 
Tested 

North Side WRP 

Stickney WRP 

Calumet WRP 

North Side WRP 

Calumet WRP 

'WET tests : Chronic Pimephales promelas (Survival, Growth) and Chronic Ceriodaphnia 
dubia (Survival, Reproduction), EPA-821-R-02-0i3, (Fourth Edition), 2002. 

'NOEC = no observable effect concentration; an NOEC of 100 indicates no significant 
t o x i c i t y .  

3 Rer-ults o b t a s n e d  i ri i h e  i i i  st. u i c t '  :5 I?i c?mcr:l; t o r  iny izriborat Dry.. 
3 R e s u l t s  obtaj rled ~n the USEPA ( :ent ra i  Regional iaborarosy, Region 5. 
'NO test. 

Dates 
Collected 

7/21-26/03 

8/18-23/03 

9/1-6/03 

9/15-20/03 

9/29-10/4/03 

-- -- -- 

Chronic P.promelas 1 Chronic C. dubia 
NOEC~ 

Survival 
NOEC 
Growth 

NOEC 
survival 

D~ 

100 

100 

10 0 

100 

1OC 

D 

100 

100 

100 

100 

100 

- 
NOEC 

Reproduction 
D 

75 

100 

10 0 

100 

10 0 

E  PA^ 

NT' 

N T 

NT 

100 

N T 

E PA 

N T 

N T 

NT 

100 

N T 

D 

75 

10 0 

10 0 

100 

100 

E PA 

NT 

NT 

NT 

NT 

NT 

E PA 

NT 

N T 

N T 

N T 

NT 



AQUATIC ECOLOGY AND WATER QUALITY SECTION 

The Aquatic Ecology and Water Quality Section is primar- 

ily responsible for assessing the water and sediment quality 

in both shallow water and deep-draft waterways in the Dis- 

trict's service area. The monitoring program, which runs in 

conjunction with the Ambient Water Quality Monitoring (AWQM) 

Program, includes the study of the benthic invertebrate and 

fish communities, characterization of the physical habitat, 

and assessment of sediment toxicity and sediment chemistry- 

The primary objective of the monitoring program is to provide 

scientific data to the District and the Illinois Environmental 

Protection Agency (IEPA) regarding the biological condition of 

the Chicagoland waterways. The IEPA uses the data to assess 

the biological integrity, physical habitat, and sediment qual- 

ity in waterways in the District's service area. These as- 

sessments are summarized in the IEPA's 305(b) use assessment 

report. Results from the 305(b) report are used by IEPA to 

prepare a list of impaired waters through the 303(d) listing 

process. 

The biological portion of the AWQM program began in 2001 

and is conducted from June through September at 59 stations on 

the Chicago Waterway System (Figure 37). Fifteen of the 59 
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FIGURE 37 

AMEIENT WATER QUALITY MONITORING LOCATIONS 



sampling stations are assessed annually, with the remaining 44 

stations assessed once every four years. 

Additional water and sediment quality monitoring is con- 

ducted outside of the District's service area in the lower Des 

Plaines River and the Illinois River. Special water quality 

surveys are also conducted to provide technical assistance for 

the Maintenance and Operations and Engineering Departments. 

Fish Monitoring in 2003 

During July through September of 2003, fish were col- 

lected by electrofishing and seining at 29 biological monitor- 

ing stations on Chicago area waterways. Three thousand one 

hundred and eighty-one fish composed of 42 species were iden- 

tified, weighed, and measured for length. The fish were also 

examined for parasites and disease. 

Data from these collections are shown in Table 73 for the 

deep-draft waterways, and in Table 74 for the shallow water- 

ways. The most abundant fish species (those comprising a 3 

percent or greater portion of the total catch) in the deep- 

draft waterways included gizzard shad, carp, bluntnose min- 

nows, largemouth bass, pumpkinseed, emerald shiner, and blue- 

gill. In the shallow waterways, green sunfish, bluegill, 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 7 3 

FISH CQLLECTED FROM DEEP-DRAFT WATERWAYS DURING 2003 

North Grand 
Shore North Chicago Calumetl 

Channel Branch Sanitary Little Calumet- River 
Fish Species Touhf Chicay,? Bubbly and Ship Calumet Calumet Sag Burnham 
or Hybrid ( X )  Avenue River Creek canal4 River5 channel' Avenue 

Alewife 
Gizzard shad 
Rainbow trout 
Coho salmon 
Goldfish 

10 
Carp 
Carp x 

I-' Goldfish Hybrid 
Golden shiner 
Emerald shiner 
Spottail shiner 
Spotfin shiner 
Bluntnose minnow 
Fathead minnow 
Creek chub 
White sucker 
River carpsucker 
Black buff a10 
Black bullhead 
Yellow bullhead 
Channel catfish 
Blackstripe 
topminnow 

Mosquitofish 
White bass 
Whice peich 
Yellow bass 
Striped bass 
Rock bass 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 73 (Continued) 

FISH COLLECTED FROM DEEP-DRAFT WATERWAYS DURING 2003 

North Grand 
Shore North Chicago Calumet 
Channel Branch Sanitary Little Calumet- River1 

Fish Species Touhy Chicay,? Bubbly and Shfp Calumet Calumet Sag Burnham 
or ~ybrid (X) Avenue River Creek Canal River5 River1" channel7 Avenue 

Green sun£ ish 
Pumpkinseed 
Bluegill 
Smallmouth bass 
Largemouth bass 

IV 
White crappie 
Black crappie 

IW Green sunfishx 
Bluegill Hybrid 

Freshwater drum 
Round goby 

Total Number 335 

Total Species 1 3  9 7 1 3  1 5  1 8  2 5 0 

'Includes some shallow portions. 
'~lbany Avenue and Grand Avenue. 
'~nterstate Highway 55, 35th Street, and Racine Avenue Pumping Station. 
4~icero Avenue, Harlem Avenue, and 16 '~  Street, Lockport. 
go wing Avenue and 130th Street. 
6~ndiana Avenue, Halsted Street, Wentworth Avenue, and Ashland Avenue. 
'~shland Avenue, Cicero Avenue, and Route 8 3 .  
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TABLE 7 4  

FISH COLLECTED FROM SHALLOW WATER STREAMS DURING 2003 
- - -- - - --- -- -- 

West Branch Higgins 
E'lsh Species iscdlLc~le5k - DuPaae Riven: Des Plaines Creek Thorn Wolf Lake 
or Hybrid ( X I  Devon Avenue Lake Street ~iver' Wille Road creek2  rain^ 

-- -- - -- -. -- 

Gizzard shad 0 0 0 0 1 0 
Grass pickerel 0 0 1 0 0 0 
Carp 3 7 3 0 1 0 
Spotfin shlner 1 0 4 0 0 0 0 
Sand shiner 0 1 0 0 0 0 
Bluntnose minnow 0 0 6 0 0 0 
Creek chub 0 0 0 0 9 0 
White sucker 3 1 0 0 2 0 
Black bullhead 0 0 1 0 0 0 

w Yellow bullhead 1 1 1 0 0 0 
Channel catfish 0 0 1 0 0 0 
Pirate perch 0 0 1 0 0 0 
Blackstripe 
topminnow 0 0 3 1 0 0 0 

Rock bass 0 0 1 0 0 0 
Green sunfish 11 3 3 6 3 0 10 2 
Pumpkinseed 0 0 0 0 0 2 
Orangespotted 
sun£ ish 0 1 1 0 0 0 

Bluegill 4 2 5 16 1 1 3 
Longear sunfish 0 0 0 0 0 7 
Smallmouth bass 0 0 0 0 0 1 
Largemouth bass 0 0 1 0 0 0 
Black crappie 0 1 0 0 0 0 
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TABLE 74 (Continued) 

FISH COLLECTED FROM SHALLOW WATER STREAMS DURING 2003 

West Branch Higgins 
Fish Species Salt Creek DuPaae River Des Plaines Creek Thorn Wolf Lake 
or Hybrid (X) Devon Avenue Lake Street ~iver' Wille Road creeka  rain' 

Johnny darter 
Blackside darter 
Round goby 

Total Fish 2 3 7 0 171 1 24 16 

Total Fish Species 6 8 16 2 6 6 

bJ 2 
'~ake-cook Road, Ogden Avenue, and Material Service Road 

3 
Joe Orr Road and 170fh Street. 

4 Burnharn Avenue. 



spotfin shiner, blackstripe topminnow, and carp were zr;e most 

abundant. 

Benthic Invertebrate Monitorina - 2001-2002 Resuits 

As part of the biological portion of the AWQM Program, 

benthic invertebrates were collected using Hester-Dendy arti- 

ficial substrate samplers and ponar dredges at deep dr3ft and 

shallow water bicllogical monitoring stations on Chicaqo area 

waterways in 2001 and 2002. Taxonomic identificatior, cf the 

benthic invertebrates was performed by a consultant ancl the 

results were published in Research and Development Department 

Report Number 04-4. 

A3 shown in Table 75, a total of 101 taxonom.ic grgups 

(taxai of benthic invertebrates were identified during 2001 

and 9E taxa in 2002. The taxa richness, or the number of dis- 

tinct Eaxa, represents the diversity of the benthic comu:?ity. 

The number of Ephemeroptera (mayflies) + Plecop tera : s~one- 

f lles) + Trichoptera (caddisflies) , known as EPT taxa: repre- 

sent a subset of the total taxa, and are composed of 

environmentally sensitive benthic invertebrate groups. A total 

of 213 EPT taxa were identified in 2001 and 19 EFT iilr:a in 

2002. 
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TABLE 7 5  

LIST OF BENTHIC INVERTEBRATE TAXA FOUND IN HESTER-DENDY AND PONAR SAMPLES 
FROM SEVERAL CHICAGO METROPOLITAN AREA WATERWAYS 

DURING 2001 AND 2002 

Taxa 

Sample Device and Year 
Hester- Hester- 
Dendy Ponar Dendy Ponar 
?OOl 2001 2002 2002 

COELENTERATA ( H  ydroids ) 
Hydra 

PLATYHELMINTHES (Flat worms) 
~urbellaria 

ENTOPROCTA (Moss Animalcules) 
U r n a t e l l a  g r a c i l i s  

ECTOPROCTA (Bryozoans) 
P l u m a t e l l a  

ANNELLIDA 
Oligochaeta (Aquatic Worms) 
Hirudinea (Leeches) 

~lossiphoniidae' 
  el o b d e l  1 a' 
H e l o b d e l l a  s t a g n a l i s  
H e l o b d e l l a  t r i s e r i a l i s  
Pl  a  c o b d e l l  a  
E r p o b d e l l a  p u n c t a t a  p u n c t a t a  
M o o r e o b d e l l a  m i c r o s t o m a  

CRUSTACEA 
Ostracoda (Seed Shrimp) 
Isopoda (Sow Bugs) 

C a e c i d o t e a  
Amphipoda (Side Swimmers) 

~ a m m a r u s '  
Gammarus f a s c i a t u s  

Decapoda (Crayfish) 
O r c o n e c t e s  i m m u n i s  
O r c o n e c t e s  v i r i l i s  

ARACHNOI DEA 
Hydracarina (Water Mites) 

INSECTA 
Ephemeroptera (Mayflies) 

I s o n y c h i a  
B a e t i s  i n t e r c a l a r i s  
P s e u d o c l o e o n  e p h i p p i a  t u m  
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TABLE 75 (Continued) 

LIST 3F BENTHIC INVERTEBRATE TAXA FOUND IN HESTER-DENDY AND PONAR SAMPLES 
FROM SEVERAL CHICAGO METROPOLITAN AREA WATERWAYS 

DURING 2001 AND 2002 

Sample Device and Year 
Hester- Hester- 
Dendy Ponar Dendy Ponar 
2001 2001 2002 2002 

Leucrocu t a  
Stenacron 
Stenonema 
S tenonema i n  tegrum 
Stenonema terminaturn X 
Tricoryt-hodes X 
Caenls  
Eiexagen ;a b i l i n e a t a  

13donata (Damself lies and Dragonflies) 
C a l  op t e r y x  X 
Argia X 
Enalla y1.a X 
Soma tocf l lora 
S ty1  urus 

der-iptera 'True Bugs) 

Palmacorixa 
Trickoptera {Caddisflies) 

Cyrne l l c s  f ra  t e rnus  
~~drsps~chidael 
' e ra  topsyche morosa 
Cheuma t opsyche 
Hydropsyci7 e  
.r?ydropsjrche b e t  t e n i  
Kydropsycne o r r i s  
I?ydropsyche simulans 
Hydropsyche b idens  
Potanyla f lava  
Iiydrop t i 1 a 

Lepidoptera (Aquatic Moths) 
I 'e trophi la  

Coleopters (Beetles) 
Copelatus 
Laccopnil us maculosus 
Cubi raph i a 



METROPOLITAN WATER RECLAMATION D I S T R I C T  O F  GREATER CHICAGO 

TABLE 7 5 ( C o n t i n u e d )  

L I S T  O F  BENTHIC INVERTEBRATE TAXA FOUND I N  HESTER-DENDY AND PONAR SAMPLES 
FROM SEVERAL CHICAGO METROPOLITAN AREA WATERWAYS 

DURING 2 0 0 1  AND 2002 

S a m p l e  D e v i c e  a n d  Y e a r  
H e s t e r -  H e s t e r -  
D e n d y  P o n a r  D e n d y  Ponar 
2 0 0 1  2 0 0 1  2002 2002 T a x a  

M a c r o n y c h u s  g l a b r a t u s  
s t e n e l m i s '  
S t e n e l m i s  c r e n a t a  grp.  
T r o p i s t e r n u s  
B e r o s u s  

D i p t e r a  ( T r u e  F l i e s )  
B e z z i a  
C h a o b o r u s  
Hemerodrornia 
S i m u l  i urn 
T i p u l a  
C h i r o n o m i d a e  (Midges) 
A b l a b e s m y i a  j a n t a  
A b l a b e s m y i a  m a l l o c h l  
C l  i n o t a n y p u s  
C o e l o t a n y p u s  
N a t a r s i a  s p .  A 
N i l o t a n y p u s  f i m b r i a t u s  
P r o c l a d l u s  (Hol  o t a n y p u s )  
T a n y p u s  
T h l e n e m a n n i m y i a  g r p .  X 
C o r y n o n e u r a  X 
C r i c o t o p u s  t r e m u l  u s  g r p .  X 
C r i c o t o p u s  b i c i n c t u s  g r p .  X 
C h i r o n o m i d a e  ( c o n  t .  ) 
C r i c o t o p u s  t r i f a s c i a  g r p .  
C r i c o t o p u s  s y l v e s t r i s  g r p .  X 
H e t e r o t r i s s o c l a d i u s  
~ a n o c l a d i  u s i  
N a n o c l a d i u s  d i s t i n c t  u s  X 
N a n o c l a d i u s  crasslcornus/rectinervis X 
R h e o c r i c o t o p u s  r o b a c k i  X 
T h i e n e r n a n n i e l l a  x e n a  X 
T h i e n e m a n n i e l l a  s i m i l i s  X 
C h i r o n o m u s  X 
C l  a d o p e l m a  
C r y p t o c h i r o n o m u s  X 
D i c r o t e n d l p e s  neomodes  t u s  X 
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TABLE 75 (Continued) 

LIST OF BENTHIC INVERTEBRATE TAXA FOUND IN HESTER-DENDY AND PONAR ShhsFLES 
FROM SEVERAL CHICAGO METROPOLITAN AREA WATERWAYS 

DURING 2001 AND 2002 

Sample Device and Year 
Hester- Hester- 
Dendy Ponar Dendy Ponar 
2001 2001 2032 2002 Taxa 

Ghrronornidae (Cunt . ) ' 
C l c r o t e n d ~ p e s  s i m p s o n i  
E n d o c h ; ~ o i ~ o m u s  n i g r i c a n s  
S l m t o t e n d i p e s  
iri c r o c h  r r u n  0 mu S 

V i c r o r e r d i p e s  
Paracna. ronomus 
Para cl ddope lma 
Fhaenop  s e c t r a  
P n l y p e d ~ l u m  Pal  l a x  g r p .  
P c l y p e d ~ l u r n  i l a v u m  
P o l y p e d l l u m  h a l t e r a l e  g r p .  
F n l y p e d : l t ~ m  l l i i n o e n s e  
F o L y p e d r l  ~xn s c a l a e n u m  g r p .  
S t e n o z n l r o n o m u s  
X e n o c h s  roqomus x e n o l a b i s  
Ci a o o t a x y t a r s u s  mancus  g r p .  
C i a d o t a n y t a r s u s  v a n d e r w u l p i  
?fz c r o p s e c t r a  
Para t a n y t a r s u s  
R h e o t a n y t a r s u s  
T a n y t a s s u s  
T a n y t a r s u s  g l a S r e s c e n s  q r p .  
T a n y t a r s u s  y u e r l u s  grp.  

GASTRCFODA (Snails) 
Amn .i c o l  a 
pleurotrridae 
F e r r i s s i a  
M e n e t u s  d l l a t a t u s  
P , ! ! y s e l l a  

PELECY?ODA (Mussels and Clams 1 
tZorbi c u l a  f l uminea 
PPuscul i u m  
M u s c u l i u m  t r a n s v e r s u m  
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TABLE 75 (Continued) 

LIST OF BENTHIC INVERTEBIWTE TAXA FOUND IN HESTER-DENDY AND PONAR SAMPLES 
FROM SEVERAL CHICAGO METROPOLITAN AREA WATERWAYS 

DURING 2 0 0 1  AND 2002 

Taxa 

Sample Device and Year 
Hester- Hester- 
Dendy Ponar Dendy Ponar 
2 0 0 1  2 0 0 1  2002 2002 

P i s i d i u m  
P i s i d i u m  c o m p r e s s u m  
P i s i d i u m  n i t i d u m  
S p h a e r i u m  s i m i l e  
L a s m i g o n a  c o m p l a n a t a  
D r e i s s e n a  p o l y m o r p h a  

Total Richness by Sample Type 

Ept Richness by Sample Type 

Total Richness by Year 1 0 1  9  0  

Ept Richness by Year 2  0  1 9  

'~ot counted as a discreet taxa. 



Illinois Waterway Monitoring 

WATER QUALITY 

:n 1984, the Research and Development Departmect estab- 

lished a long-term water and sediment monitoring program along 

the Illinois Waterway from the Lockport Lock to the Peoria 

Lock, a distance of approximately 133 miles. The purpcse of 

the monitoring program was to assess the chemical and i-,.lr=ro- 

biological quality of the water and to characterize the chemi- 

cal quality of the sediments. 

Iiistorically, water samples were collected annua,.l;; ciur- 

ing May, August, and October from each of the 49 samplinz sta- 

tions (Figures 38 and - 39). During October, sediment samples 

were collected at. 14 selected stations. Similar n;cni+.oring 

studres were conducted during 2003. 

The m a n  dissoived oxygen (DO) concentrations alor,r; the 

six navigational pools (Lockport, Brandon Road, Dresden Is- 

land, Marseilles, Starved Rock, and Peoria) durirag May, 

August, and October of 2003 are presented in Figure -- 49, Dur- 

ing 2003, the mean DO concentration increased substantially 

alocg the Illinois Waterway from the Lockport Pool (4 -7 ms/L) 

to the lower Peoria Pool (8.2 mg/L). The increase in Ci3 along 

the waterway may be attributable to re-aeration at t .he Bzandon 
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FIGURE 38 

MAP OF THE ILLINOIS WATERWAY FROM LOCKPORT TO MARSEILLES 
SHOWING SAMPLING STATIONS 1 TO 21 
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FIGURE 39 

MAP OF THE ILLINOIS WATERWAY FROM OTTAWA TO PEORIA 
SHOWING SAMPLING STATIONS 22 TO 49 

-PEORIA 
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Road, Dresden Island, and Marseilles navigational dams and due 

to photosynthesis. 

Fig~re 41 displays the mean concentrations of ammcnia ni- 

trogen measured along the Illinois Waterway in 2003. btonia 

nitrogen levels fall off rapidly throughout the Brandon Road 

Pool and continue to decrease steadily until the upper Feoria 

Pool. Mean arrunonia nitroyen concentration decreased from 0.48 

mg/L in the Lockport Pool to 0.09 mg/L in the lower Peoria 

Pool. Nutrient uptake by algae and aquatic vegetation result- 

ing iE primary production, instream nitrification, a n d  zllu- 

tion from tne Kankakee River and other tributaries may account 

for the decrease in ammonia nitrogen. 

There was a considerable amount of variation in t k f :  mean 

total nitroqen (TM) concentrations along the Illinois Warerway 

during the t9ree monitoring periods in 2003 as evidenced by 

Figure 42. However, the mean concentration of TN decreased 

overall between the Lockport Pool (6.58 mg/L) and t h e  ;.ewer 

Peoria Pool (5.28 mg/L) . The decrease in TN may be 2 result 

of nutsient uptake by aquatic plants, in-stream nitrif;cation/ 

denitrif ication, and dilution from tributaries. 

Fiaure 43 shows the mean concentrations of total phcspho- 

rus {TP; measured in 2003 during the three monitoring pe raods .  

There is a fairly uniform decline in the mean concentration of 
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FIGURE 43 

MEAN TOTAL PHOSPHORUS CONCENTRATION AT 49 STATIONS ALONG THE ILLINOIS WATERWAY FROM 
THE LOCKPORT LOCK TO THE PEORIA LOCK DURING MAY, AUGUST, AND OCTOBER 2003 

STATION NUMBER 



TP fsom the Lockport Pool (1.05 mg/L) to the lower Peoria Pool 

(0.54 mg/L) , The decrease in TP may be explained by nutrient 

uptake from biological production and sedimentation of par- 

ticulate phosphorus. 

Fecal coliform (FC) levels fell substantially along the 

Illinols Waterway, especially throughout the Dresden Island 

Pool. Geonietric mean FC: values decreased from 67 cfc/liCO ml 

in the Lockport Pool to 19 cfu/100 ml in the lower Peoria Pool 

as shown in - Figure 44. 

SEDI>IENT QUALITY 

Sediment quality can considerably impact water qmlity, 

benthic cormunity structure, food chain dynamics, and other 

aspecrs of freshwater ecosystems. Since sediment acts as a 

resezvoir for persistent or bioaccumulative contan.:cants, 

sedlnent data reflects a long-term record of quality. Sediment 

chemls~ry results are presented in Table 76. Trace nets, data 

frorr! the sedimenizs along the Illinois Waterway are shown in 

Table 77. 

Total solids (TS) in the sediment varied widely along the 

1lli.nois Waterway during the 2003 monitoring periods. while 

there was a decrease in the mean concentration of total 
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FIGURE 44 

GEOMETRIC MEAN FECAL COLIFORM CONCENTRATION AT 4 9  STATIONS ALONG THE ILLINOIS 
WATERWAY FROM THE LOCKPORT LOCK TO THE PEORIA LOCK DURING 

MAY, AUGUST, AND OCTOBER 2003 

STATION NUMBER 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE ' 1  6 

CHEMICAL CHARACTERISTICS OF SEDIMENT COLLECTED FROM THE LOCKPORT, BRANDON ROAD, 
DHESDF2N ISLAND, MARSEILLES, STARVEC ROCK, AND PEORIA POOLS OF THE 

ILLTNOIS WATERWAY, OCTOBER 2003 

Constituents (Expressed on a dry weight basis) 
Nitrite 

Total Total plus Total 
Staticr? Navigational Total Volat-ile Ammonia Kjeldahl Nitrate Phos- Total 
Number Pool Solids Solids Nitrogen Nitrogen Nitrogen phorus Cyanides Phenols 

( %  (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

W 
t-' 
t-' 1 Lockport 37.3 11 100 1,614 2.3 2,476 0.819 0.061 

2 Brandon Road 33.6 12 4 6 1,286 4.7 1,650 1.413 0.057 

5 Dresden Island 64.8 5 7 4 98 1.8 595 0.267 0.045 

8 Dresden Island 6 9 . 7  5  7 2 95 1.4 373 0.284 0.029 

12 Marseilles 85.8 1 1 7  2.6 8 0.041 0.028 

18 Marseilles 79.4 1 2 3 0 1.3 2 5 0.043 0.024 

2 3 Starved Rock 81.5 1 1 5 0.9 5 0.025 0.020 

2 8 Peoria 7 5 . 7  1 2 2 9 1.9 2 0 0.019 0.032 

32 Peoria 8 1 . 5  2 1 11 1.4 14 0.024 0.043 

3 5 Peoria 

3 8 P t! iix i <i 
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TABLE 7 6 (Continued) 

CHEMICAL CHARACTERISTICS OF SEDIMENT COLLECTED FROM THE LOCKPORT, BRANDON ROAD, 
DRESDEN ISLAND, MARSEILLES, STARVED ROCK, AND PEORIA POOLS OF THE 

ILLINOIS WATERWAY, OCTOBER 2003 

Constituents (Expressed on a dry weight basis) 
Nitrite 

Total Total plus Total 
Station Navigational Total Volatile Ammonia Kjeldahl Nitrate Phos- Total 
Number Pool Solids Solids Nitrogen Nitrogen Nitrogen phorus Cyanides Phenols 

( % )  ( 8  (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

w 
1'4 4 1 Peoria 43.7 7 1 6  8 99 0 . 7  449 0 .111  0.027 

4 4 Peoria 48.8 8 2 0  4 7 4 2 . 3  245 0.630 0 .043  

4 8 Peoria 71 .8  2 9 369  2 . 3  165  0.150 0 .023  



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TRACE METALS IN SEDIMENTS COLLECTED FROM TLE LOCKPORT, BRANDON ROAD, 
DFESDEN ISLAND, MARSEILLES, STARVED ROCK, AND FEORIA POOLS OF THE 

ILLINOIS WATERWAY, OCTOBER 2003 

Stati.on Navigational Arsenic Cadmium Chromium Copper Iron Lead 
Number Pool (mg/kg-dry weight) 

Loc kport 

Brandon Road 

Dresden Island 

Dresden Island 

Marseilles 

Marseilles 

Starved Rock 

Peoria 

Peoria 

Peoria 

Peoria 

P e o r l a  

P p o r ~  a 

Per j r  i s 
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TABLE 77 ( C o n t i n u e d )  

TRACE METALS IN SEDIMENTS COLLECTED FROM THE LOCKPORT, BRANDON ROAD, 
DRESDEN ISLAND, MARSEILLES, STARVED ROCK, AND PEORIA POOLS OF THE 

ILLINOIS WATERWAY, OCTOBER 2003 

S t a t i o n  Navigat ional  Manganese Mercury Nickel S i l v e r  Zinc 
Number Pool (mg/kg d r y  w e i g h t )  

Lockpor t  

Brandon Road 

Dresden I s l a n d  

Dresden I s l a n d  

Marse i l l e s  

Marse i l l e s  

Starved Rock 

Peor ia  

Peor ia  

3 5 Peoria 

38 Peor ia  

4 1 Peoria 

4 4 Peoria 

4 8 Peoria 364 0 .1129 1 4  < O .  1 8 8 



volatile solids ( T V S )  from the Lockport Pool (13 pelrcenzj to 

the lower Peoria Fool (8 percent). 

lviean ammonia nitrogen concentrations decreased markedly 

from 254 myJkg in the Lockport Pool to a mean of 23 x , c j / kg  in 

the lower Peoria Pool. 

While Ehe concentrations of the 13 trace metals me3sured 

in the sediment were quite variable among the 14 sarr~pliaig sta- 

tions, s i g n l f  icantly higher levels of chromium, copper, lead, 

mercury, nickel, and zinc were detected in the Lockpor~ and 

Brandon Road Pools compared to the Dresden Island, MarseiSles, 

Starved R a c k ,  and Peoria Pools. 

Lontinuous Monitoring of Dissolved Oxygen 

In order to gain a better understanding of the ~ x y g e n  dy- 

namics in CIhicago area deep-draft waterways, the R&C Bepart- 

ment developed a comprehensive continuous dissolved qxygen 

(DO) xonitcring program beginning in August 1998 in -the Chi- 

cago Waterway System, and in July 2001 in the Calumet 2Jaterway 

System, 

Dissolved oxygen was measured hourly using rerrcte (in- - 

s i t  water quality monitors deployed in protective s~a:rlless -- 

steel housing enclosures. In the Chicago Waterway SysTerr, the 

monitors were located at 21 stations on the Nortn Shore 



Channel, North Branch of the Chicago River, Chicago River, 

South Branch of the Chicago River, Bubbly Creek, and the Chi- 

cago Sanitary and Ship Canal. In the Calumet Waterway System, 

the monitors were located at 13 stations on the Calumet River, 

Grand Calumet River, Little Calumet River, and the Calumet-Sag 

Channel. 

The number and percent of DO values measured with the 

monitors during the period from January through December of 

2003 that were above the Illinois Pollution Control Board's 

(IPCB) DO standards are presented in Tables 78 and - 79. 

During 2003, the stations that recorded the lowest per- 

centage of DO values meeting the IPCB DO standards were Linden 

(73 percent), Simpson (64 percent), and Main (76 percent) 

Streets on the North Shore Channel, 36th Street (60 percent) 

and 1-55 (78 percent) on Bubbly Creek, Route 83 (79 percent) 

on the Chicago Sanitary and Ship Canal, Torrence Avenue on the 

Grand Calumet River (78 percent), and Ashland Avenue (68 per- 

cent) on the Little Calumet River. Overall, 247,470 of 272,336 

DO measurements (91 percent) met the IPCB1s DO water quality 

standards in the Chicago and Calumet Waterway Systems. 
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TABLE 78 

NUMBER AND PERCENT OF DISSOLVED OXYGEN VALUES ABOVE TEE 
ILLINOIS POLLUTION CONTROL BOARD'S WATER QUALITY STANDARDS 

IN THE CHICAGO WATERWAY SYSTEM DURING 

JANUARY THROUGH DECEMBER 2 0 03' 

Number of Percent of 
DO Number DO Values DO Values 

Monitoring Standard of DO Above I P C B  Above i P C B  
Locat ion (mg/L) Values Standard Szandard 

North Shore Channel 

5.0 8,350 6,059 
-. Linden Street : -3 

Simpson Street 5.0 7,373 4,723 E 4 

Main S t r e e t  5.0 8,525 6,492 7 6 

North Branch Chicago River 

Add.ison S t r e e t  4.0 8,326 8,319 > 9 9  

Ful l s r t o n  Avenue 4.0 8,093 7,726 9 5 

Division Street 4.0 8,550 8,452 9 '3 

Kinzie S t r e e t  4.0 8,589 8,264 9 6 

Chicago River 

ControXling Works 5.0 8,629 8,629 1 ~ 3  

Michigan Avenue 5.0 8,191 8,191 : i: 3 

Clark Street 5.0 8,588 8,562 >+9 

South Branch Chicago River 

Jackson Boulevard 4.0 8,565 8,491 

L o o m i s  S t r e a t  4.0 5,757 5,628 

36th Street 

1-55 

Bubbly Creek 

7,755 4,680 

8,112 6,343 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 78 (Continued) 

NUMBER AND PERCENT OF DISSOLVED OXYGEN VALUES ABOVE THE 
ILLINOIS POLLUTION CONTROL BOARD'S WATER QUALITY STANDARDS 

IN THE CHICAGO WATERWAY SYSTEM DURING 

JANUARY THROUGH DECEMBER 2 0 0 3l 

Number of Percent of 
DO Number DO Values DO Values 

Monitoring Standard of DO Above IPCB Above IPCB 
Locat ion (mg/L) Values Standard Standard 

Chicago Sanitary and Ship Canal 

Cicero Avenue 4 . 0  8 ,076 6 ,520 8 1  

B&O Central RR 4 . 0  8 , 0 3 1  7 , 9 6 5  9 9  

Route 83 4 . 0  7 ,915  6 ,260 7 9  

River Mile 3 0 2 . 6  4 . 0  8 ,062 7 ,479 9 3 

Romeoville Road 4 . 0  8 , 4 1 9  7 , 2 5 1  86 

Lockport Powerhouse 4 . 0  8 ,406 6 ,763 8 0  

Des Plaines River 

Jefferson Street 4 . 0  8 ,083  7 ,858 9 7  

1 
Dissolved oxygen was measured hourly using a continuous water 
quality monitor. 
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TABLE 79 

NUMBER AND PERCENT OF DISSOLVED OXYGEN VALUES ABOVE ?5E 
ILLINOIS POLLUTION CONTROL BOARD'S WATER QUALITY STANEARCIS 

IN THE CALUMET WATERWAY SYSTEM DURING 
JANUARY THROUGH DECEMBER 2 0 0 3' 

Number of Percent of 
DO Number DO Values DO rJalues 

Monitoring St: andard of DO Above IPCB Above IPCB 
Location ( m g / ~ )  Values Standard Stsndard 

Calumet River 

130th Street 5.0 7,793 7,622 

Grand Calumet River 

Torre~ce Avenue 4.0 6,434 5,014 

Little Calumet River 

Conrail. RR. 4.0 6,885 6,775 

C&W Indiana RR 4.0 8,617 8,308 

Halsted Street 4.0 8,250 8,083 

Ashland Avenue 5.0 8,226 5,597 

Calumet-Sag Channel 

Division Street 3.0 8,399 8,388 

Kedzie Avenue 3.0 7,780 7,773 

Cicers Avenue 3.0 8,438 8,434 . 

River Mile 311.7 3.0 7,962 7,947 

Southwest Highway 3.0 8,059 7,979 

104th Avenue 3.0 7,998 7,882 

Route 83 3.0 7,100 7,013 

1 
Dissolved axygen was measured hourly using a continuous water 
qunli.5~ monitor. 



Bubbly Creek Demonstration Project 

Bubbly Creek is the name commonly given to the South Fork 

of the South Branch of the Chicago River. Once the recipient 

of raw sewage and industrial waste, the creek now serves only 

to convey combined sewer overflow (CSO) and stormwater a few 

days each year to the South Branch. The District's Racine Ave- 

nue Pumping Station (RAPS) is the principal source of CSO. The 

city of Chicago owns several other CSO outfalls. In addition, 

storm water runoff enters directly from adjoining property. 

Due to the periodic CSOs and the frequent appearance of float- 

ing debris, water quality in Bubbly Creek is generally consid- 

ered to be poor. Recently, redevelopment of industrial 

properties for residential use brought the condition of Bubbly 

Creek to the forefront. A demonstration project in 2002 as- 

sessed the impact on DO of the creation of artificial flow in 

Bubbly Creek. Flow was created by continuously diverting Bub- 

bly Creek water through a sluice gate at RAPS to the Stickney 

WRP by means of the intercepting sewer system. The 2002 dem- 

onstration project lasted for 105 days from June 20 to October 

20. Cost to the District for treatment of the additional Bub- 

bly Creek flow (2.5 billion gallons) at the Stickney WRP was 

$625,000 during this demonstration project. 



During 2003, another demonstration project was conducted 

from May I to October 31, and incorporated a wider range of 

flows into the experimental plan. Instead of evaluating the 

effect of relatively low continuous flow on Bubbly Creek xater 

quality, a nore controlled test was designed to evaluate the 

effects of 38 million gallons per day (mgd) and 75 mgd flow 

rates under wet and dry weather conditions. Bubbly Creek flow 

was maintained at 38 mgd for six days or 75 mgd for five days 

during each demonstration event. During the 2003 project ap- 

proximately 2.1 billion gallons of water from Bubbly Creek 

were diverted to the Stickney WRP. Total cost to the District 

for creating this additional flow at the Stickney WRP was 

$525,1300. Sight rainstorms occurred during the demonstration 

project, slightly more than would be expected in ar- average 

year. Continuous in-situ monitoring of DO was used to assess 

the impact of the artificially created flow during bor,i? dry 

weather and wet weather periods. 

C~nclusions of the 2003 Bubbly Creek Demonstratzicr. Pr oj - 

ect were as foilows: 

I Artificial flow creation in Bubbly Creek ap- 

peared to reduce die1 DO range and provided more 

stable DO conditions in dry weather and wet 

weather situations. 

2. Under dry weather conditions with no artificial 

flow, Eubbly Creek mimicked conditions in s 



eutrophic lake, where photosynthetic activity 

can cause dissolved oxygen levels to rise above 

saturation levels (16 mg/L) during the day and 

fall to near 0 mg/L at night. 

3. During most of the demonstration events, low DO 

at Interstate Highway 55 (1-55) and 36th Street 

increased almost immediately after 38 mgd and 75 

mgd flows were started. 

4. During the 38 mgd dry weather demonstration 

event, DO at 1-55 and 36th Street met the IPCB 

standards over 80 percent of the time, and DO 

values never fell below 1.0 mg/L. 

5. During the two 75 mgd dry weather demonstration 

events, DO levels at 1-55 and 36th Street met 

IPCB standards over 90 percent of the time. DO 

levels never fell below 1.0 mg/L. 

6. During the two 38 mgd wet weather demonstration 

events DO levels at 1-55 met IPCB standards over 

70 percent of the time, but DO levels at 36th 

Street met IPCB standards less than 5 percent of 

the time. For short periods of time DO values 

of 0 . 0  mg/L were observed. During these two 

tests recovery of DO levels was observed over a 



per iod  r a n g i n g  from 1 0  h o u r s  t o  4 8  h o u r s  a f t e x  

i n ~ t i a t i o n  o f  f low d i v e r s i o n  t o  t h e  S t i ck r l ey  

WRP. Th:is was 3 t o  4 d a y s  a f t e r  t h e  d i s c h a r g e  

of C S O s  from RAPS ended,  a s  t h e r e  was a  l a g  be- 

f o r e  t h e  S t i c k n e y  WRP c o u l d  s t a r t  a c c e p t i n g  Bub- 

b l y  Creek f l o w s  a f t e r  a  r a i n .  

7 .  During t h e  two '75 mgd w e t  wea the r  d e m o n s t r a t s s r ,  

e v e n t s  DO l e v e l s  a t  1-55 met IPCB s t a n d a r d s  Dver 

80 p e r c e n t  of  t h e  t i m e .  However, f o r  s h o r t  pe- 

r i c d s  of t i m e ,  DO v a l u e s  of  0 . 0  mg/L were ab- 

s e r v e d  a t  1-55. For t h e  36th S t r e e t  l o c a t i o r . ;  

c o n t r a d i c t o r y  r e s u l t s  were found .  During o n e  

t e s t ,  DO l e v e l s  met I P C B  s t a n d a r d s  8 1 . 7  p e r c e n z  

of t.he t i m e ,  w h i l e  d u r i n g  t h e  second  t e s t ,  20 

l e v e l s  never  met I P C B  s t a n d a r d s .  Many DO r e a d -  

i n g s  of 0 . 0  mg/L were o b s e r v e d  d u r i n g  t h i s  sec- 

ond t e s t .  Not enough i n f o r m a t i o n  was a v a i l a b i e  

t o  d e t e r m i n e  t h e  c a u s e  of t h e s e  c o n t r a d i c t o r y  

r e s u l t s .  During t h e s e  two t e s t s  r e c o v e r y  of 3C 

1e:iels was o b s e r v e d  o v e r  a p e r i o d  r a n g i n g  f r u r .  

1 2  h o u r s  t o  27  h o u r s  a f t e r  i n i t i a t i o n  of  ~. :GW 

d i v e r s i o n  t o  t h e  S t i c k n e y  WRP. T h i s  was 2 2  

h o u r s  t o  4 days  a f t e r  t h e  d i s c h a r g e  of  CSOs from 



RAPS ended, a s  t h e r e  was a  l a g  b e f o r e  t h e  S t i c k -  

ney WRP cou ld  s t a r t  a c c e p t i n g  Bubbly Creek f l ows  

a f t e r  a  r a i n .  

8 .  Pe r iods  of low DO fo l l owing  CSO d i s c h a r g e s  t o  

Bubbly Creek, which can range from 1-2 weeks i n  

l e n g t h  when t h e r e  i s  ze ro  f low be ing  induced,  

can be reduced t o  a s  l i t t l e  a s  1-2 days  by 

i n i t i a t i n g  t h e  a r t i f i c i a l  f lows used d u r i n g  t h i s  

s t u d y .  

9 .  Divers ion  of Bubbly Creek wate r  t o  t h e  S t i c k n e y  

WRP cannot  be used a s  a t o o l  t o  meet I P C B  DO 

s t a n d a r d s  i n  wet weather because  c a p a c i t y  t o  ac-  

c e p t  wet weather  f lows may be l i m i t e d .  I n  add i -  

t i o n ,  o p e r a t i o n a l  c o s t s  t o  t r e a t  t h e  r i v e r  wate r  

a r e  s u b s t a n t i a l .  



RADIOCHEMISTRY SECTION 

The Radiochemistry Section is responsible for the radio- 

logical rno~itoring of waters, wastewaters, sludges, arid bio- 

solids, and the maintenance of radiation safety at the Dis- 

trict. It also performs special tasks involving the xse of 

ionizing radiation and radioisotopes. 

The Radlochemistry Laboratory is certified by the Illi- 

nois Deparment of Nuclear Safety, now the Illinois Emergency 

Marlagemerit Agency (IEMA) , Division of Nuclear Safety .TINS) . 

The laboratory is approved for the examination of grcss al- 

pha/beta, tritium, and photon emitting radionuclides In ~ublic 

water supplres. 

The Radiochemistry Section participates in the antbient 

water quality monitoring program of the Chicago Waterwa:~~ Sys- 

tem. The radiological monitoring of area waterways under the 

jur-isdlccion of the District includes the Calumet, Zl:Lcago, 

and Ces Plasnes River systems. 

The radiological monitoring of raw and treated wast.ewa- 

ters from the District's seven WRPs was initiated in 196? as 

the State of Illinois Sanitary Water Board developed effluent 

cri.terra (Technical Release 20-22, April 1, 1967) . Alrhoxgh 

the present NPDES permits from the IEPA do not include -1nits 



for radioactivity in the District's effluents, monitoring con- 

tinued into 2003 since there are radioactivity water quality 

standards for the General Use waters. 

Since 1978, the Section has conducted radiological moni- 

toring of biosolids from both the LASMA and HASMA drying 

sites. Beginning in 1993, biosolids sampling was greatly in- 

creased to include anaerobically digested sludges from Dis- 

trict WRPs and air-dried biosolids ready for final utilization 

from the Stickney and Calumet solids management areas. 

The Section also maintains the radioactive material li- 

cense issued to the District by the IEMA-DNS, assuring that 

the activities are conducted according to the license condi- 

tions and regulations. 

The Section participates in the Environmental Resource 

Associates (ERA) RadChem Proficiency Testing (PT) program as 

required by the IEMA-DNS for maintaining laboratory certifica- 

tion. Water samples were analyzed for gross alpha, gross 

beta, barium-133, cesium-134, cesium-137, cobalt-60, zinc-65, 

and tritium radioactivity. 

The Section continued to participate in the U.S. De- 

partment of Energy (USDOE), Environmental Laboratory's Qual- 

ity Assessment Program. Water samples were analyzed for 

gross alpha, gross beta, tritium, cobalt-60, and cesium-137 



radioactiv~ty. Soil samples were analyzed for potassium-40, 

cesium-137, bismuth-212, lead-212, bismuth-214, lead-214, and 

actinium-228 radioactivity. 

Radiation Safety - 

The Radiocherr~istry Section continues to maintain a radia- 

tion safety program for the District. The program includes: 

keeping up-to-date the IEMA-DNS radioactive 

material license; 

a lcw-level radioactive waste management; 

personnel monitoring for radiation exposure; 

operational checks of radiation survey meters; 

r rzdiation survey of the Radiochemistry Labora- 

tc;ry working areas; 

e leak testing of the radioactive sealed 

sources; and 

D physical inventory of licensed radioactive ma- 

t.erials; 

The District. possesses a radioactive material l.:rense 

frorr, the IEWA-DNS. The radiation protection program 1s c9n- 

ducted in accordance with the license conditions. Appropri- 

ate ante~drnents were requested in 2003 to make the necessary 

cha~ges in the license to keep it up-to-date. 



The Illinois Low-Level Radioactive Waste Management Act 

requires all generators and brokers of low-level radioactive 

waste (LLRW) in Illinois to file an annual survey form with 

the IEMA-DNS. In 2003, the relevant forms were received from 

the IEMA-DNS, completed, and returned to the IEMA-DNS. 

The monitoring of District employees for radiation expo- 

sure was carried out using dosimeter badges and finger ring 

dosimeters. The dosimeters are worn by laboratory personnel, 

and users of moisture/density gauges. A total of 238 dosime- 

ters were analyzed in 2003. No employee of the District was 

exposed to an overdose of radiation. 

The operational checks of radiation survey meters were 

carried out on each day that radioactive materials were used 

or at least once a month. A record was maintained for the op- 

erational checks of radiation survey instruments. 

The Radiochemistry Laboratory is regularly surveyed for 

radiation contamination. A total of 120 wipe tests were per- 

formed in 2003. No contamination was found in any work area. 

As per IEMA-DNS regulations, radioactive sealed sources 

are tested for leakage or contamination at intervals not to 

exceed six months. All of the radioactive sealed sources used 

by the District personnel were tested for leakage twice in 

2003. 



Nickel--63 s o u r c e s  c o n s t i t u t e  a  p a r t  o f  t h e  e l e c t r c ~  cap- 

n a r t -  t u r e  d e t e c t o r s  of  g a s  chromatographs  used by t h e  R & D  D e e  

ment .  Leak t e s t s  were performed on t h e  f o l l o w i n g  d e t e c t o r s  i n  

March and  September 2003: 

V a r i a n  A-12876 Var ian  A-12877 

Hewlet t-Packard U-1440 Hewlet t -Packard  U - 1 4 5 1  

F inn igan  5 69 8 F inn igan  5680 

No l e a k s  were d e t e c t e d  i n  any d e t e c t o r s  used  by the D i s -  

t r i c t .  

'Two l e a k  t e s t s  each  were performed i n  2 0 0 3  on t h e  APD2000 

CW C e t e c t o r ,  and an XRF P a i n t  Ana lyze r ,  owned by t h e  S a f e t y  

S e c t i o n  of S e n e r a l  A d m i n i s t r a t i o n .  The APD2000 CW d e t e c t o r  i s  

equ ipped  w i t h  a  n i c k e l - 6 3  s e a l e d  s o u r c e  and t h e  XRF P a l n t  Ana- 

l y z e r  i s  equipped w i t h  a  Cobalt-57 s e a l e d  s o u r c e .  Nc l e a k s  

were 5 e t e c t e d  i n  t h e  d e t e c t o r s .  

Leak tes ts  were a l s o  performed on f o u r  T r o x l e r  s l ;~ : face  

r n o i s ~ c r e / d e n s i t y  gauges used by t h e  C o n s t r u c t i o n  Divj-s lon o f  

t h e  E n q i n e e r i n g  Department.  A t o t a l  of  1 6  l e a k  t e s t s  were per- 

formed i n  2 0 0 3 .  No l e a k s  were d e t e c t e d  i n  any c f  t .hese 

gauges .  

X p h y s i c a l  i n v e n t o r y  f o r  e a c h  r a d i o a c t i v e  S e a l e a  s o u r c e  

p o s s e s s e d  by  t h e  District  was c a r r i e d  o u t  t w i c e  i n  t h e  y e a r  



2003. A record of this inventory was maintained as per li- 

cense conditions. 

Certification by the IEMA-DNS 

The Radiochemistry Laboratory was certified by the Illi- 

nois Department of Nuclear Safety, now the IEMA-DNS on October 

2, 2001 and has maintained its certification status. The 

laboratory is approved for the examination of gross al- 

pha/beta, tritium, and photon emitting radionuclides in public 

water supplies. 

Participation in the ERA Proficiency Testing Program 

The Radiochemistry Section participated in the ERA Rad- 

Chem PT program, along with other certified laboratories. The 

participation in the PT study is an IEMA-DNS requirement to 

maintain laboratory certification. 

The participating laboratories receive, for analysis, wa- 

ter samples from ERA. The known radioactivity concentrations 

and the participant's experimental results are published in 

the ERA'S report. 

During 2003, the Radiochemistry Section analyzed five PT 

water samples for gross alpha and gross beta; four for cobalt- 

60, cesium-134, and cesium-137; and two samples for barium 

133, zinc-65 and tritium radioactivity. The analyses of all 



the samples were reported to the ERA. Acceptable results were 

obtained on all the samples. 

Participation in the USDOE Environmental Laboratory 
Quality Assessment Program 

The Radlochernistry Section continues to participate in 

the 3SDOE Environmental Laboratory Quality Assessment 3rogram, 

along with hther participating laboratories (regional, .-?.ate, 

national, nuclear, commercial, and international). The pur- 

pose cf this participation is to maintain a good q~ality 

control program, and document the precision and accurazy of 

the methods used. 

The participating laboratories receive, for analys~s, wa- 

ter arid soil samples from the USDOE Environmental Laboratory, 

New York ,  l.!ew York. The known radioactivity concentzatlons 

and the participants' experimental results are published in a 

USDOE report. 

D~ring 2003, the Radiochemistry Section analyzec 5wo 

Quality Assessment water samples for tritium, gross z!.pha, 

gross beta, cobalt-60, cesium-134, and cesium-137 radzoactiv- 

ity. The Section also analyzed two soil samples for potas- 

sium-43, cesi~lm-137, bismuth-212, lead-212, bismsth-214, 

lead-214, and actinium-228 radioactivity. The analyses of 

all the samples were reported to the USDOE, and the rcsults 



were published in an USDOE report. Acceptable results were 

obtained on all these samples. 

Levels of Radioactivity in Raw and Treated Wastewaters 

Radiological monitoring of raw wastewaters and final ef- 

fluents from the District's seven WRPs continued in 2003. 

Data from the monitoring serves as a measure of present-day 

radioactivity levels in comparison to levels in past years. 

The IPCB has established General Use water quality standards 

for radioactivity in the waters of the State. According to 

IPCB regulations (Title 35, Chapter 1, Section 302.207) gross 

beta concentration shall not exceed 100 pCi/L, and the concen- 

tration of radium-226 and strontium-90 shall not exceed 1 and 

2 pCi/L of water, respectively, in General Use waters. There 

are no IPCB or USEPA radioactivity standards for raw sewage or 

final effluents. However, the District uses the IPCB General 

Use Waters limits for gross beta concentration as the standard 

for monitoring effluents. 

The radioactivity analysis was conducted on 24-hour 

composite samples of raw sewage and final effluent. The 

samples were processed using USEPA, Environmental Monitoring 

and Support Laboratory procedures, March 1979, and counted 

for gross alpha and gross beta radioactivity on a Tennelec 



LBSlOO aipha/beta gas proportional counter. The gas pzopor- 

tional counter was calibrated for alpha efficiency uszng tho- 

rium-230, and for beta efficiency using cesium-137 standard 

obtained from the North American Scientific, California. 

For saPculation purposes, less than lower limit. of detec- 

tion (LLD) values were considered as real numbers, ~ . e . ,  <1 

pCi/L was considered as 1. Average radioactivity was calc-~lnted 

by adding the monthly activity and dividing the sum by the rium- 

ber of observations. In a set of data points with a cornbLn3tion 

of real nuhers and LLD values, if any value in the ind~vidual 

data set with the less than symbol was higher than the average 

value, then the average value was reported with the less than 

s w o i  ) If all the values in the individual data set vjith 

the less than symbol were lower than the average values, then 

the average value was reported without the less than syrAoi. 

In a set ~f data points with a combination of real num- 

bers and LL3 values, the highest real number was considered as 

the naximum value. The lowest real number was consi3exed as 

the x~inirnum value if the number was lower than the lowest LLD 

value of the data set, otherwise LLD value was reported as the 

minin.um va 1 de . 

Table -- 80 presents the 2003 yearly averages of gross alpha 

radiodctivity for the raw sewage and final effluent frcn the 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 80 

AVERAGE GROSS ALPHA RADIOACTIVITY IN RAW AND TREATED 
WASTEWATER FROM DISTRICT WRPS - 2003 

WRP 
Type of Sample 

Gross Alpha Radioactivity 
(pCi/L) 

Stickney 

Raw (West Side) 
Raw (Southwest) 
Secondary - Final Effluent 

Calumet 

Raw 
Secondary - Final Effluent 

North Side 

Raw 
Secondary - Final Effluent 

Hanover Park 

Raw 
Tertiary - Final Effluent 

John E. Egan 

Raw 
Tertiary - Final Effluent 

Lemont 

Raw 
Secondary - Final Effluent 

James C. Kirie 

Raw 
Tertiary - Final Effluent 

< = Less than LLD. 



District's seven WRPs. With the exception of the Lemont WRP, 

average raw sewage gross alpha radioactivity at all t h e  WRPs 

was less than the LLD (3.6 to 6.1 pCi/L). The gross a,pha ra- 

dioactivity at the Lemont WRP was 16.4 pCi/L. This le7;el of 

radiaactivity in Lemont raw sewage has been observed ssace the 

village of Lemont began a water treatment process for the re- 

moval of radium from their water supply in 1989, as the back- 

wash water from the system is discharged into the Lemont W3P. 

However, this backwash from the L,emont drinking water system 

does not pose a threat to the District's compliance status. 

The gross alpha radioactivity in the final effluent at ail the 

WRPs was less than the LLD (3.4 to 9.3 pCi/L). 

Table -. 81 presents the 2003 yearly averages for grQss beta 

radic\activ~ty ln raw sewage and final effluent from the Dis- 

trict's seven WRF's. The Lemont WRP has the highest average 

raw sewage and final effluent gross beta radioactivity :e77els, 

26.4 and 18.4 pCi/L, respectively. At the remaining six WKPs, 

the a:serage raw sewage gross beta radioactivity rar.qed from 

10. C to 20.5 pCi/L, and the average final effluent gr3ss beta 

radioactivity ranged from 7.7 to 11.8 pCi/L. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 81 

AVERAGE GROSS BETA RADIOACTIVITY IN RAW AND TREATED WASTEWATER 
FROM DISTRICT WRPS - 2003 

WRP 
Type of Sample 

Gross Beta Radioactivity 
(pCi/L) 

Stickney 

Raw (West Side) 
Raw (Southwest) 
Secondary - Final Effluent 

Calumet 

Raw 
Secondary - Final Effluent 

North Side 

Raw 
Secondary - Final Effluent 

Hanover Park 

Raw 
Tertiary - Final Effluent 

John E. Egan 

Raw 
Tertiary - Final Effluent 

Lemont 

Raw 
Secondary - Final Effluent 

James C. Kirie 

Raw 
Tertiary - Final Effluent 



Leveis of Radioactivity in Sludges and Bioso1i.d~ 

In 1993, the Radiochemistry Section revised and expanded 

its monitoring program of District sludges in response to the 

increased emphasis on monitoring biosolids quality brcught 

about by adoption of the USEPA's Part 503 Sewage Sludge Regu- 

latiom. Although there are no standards for radioactivity in 

these regulations, it was felt that the District should sxpand 

its database on the radiological characteristics of its 

sludges and biosolids. 

Siurlng 2003, sludge or biosolids samples were co!;~?cted 

montnly st all WKPs. Biosolids samples were also coiiec~ed 

monthly from the eight solids drying sites of the D ~ ~ t r i c t  

frorr Kay thrcugh September. 

Sludge and biosolids samples were processed accor3:ng to 

the Standard Methods (20th Edition, 1998) procedures, and 

coucted for gross alpha and gross beta radioactivity  sing a 

Tenrielec LE35100 alpha/beta counting system. The instri~ment 

was calibrated with a thorium-230 standard for gross a.lpha, 

and a cesicm-137 standard for gross beta radioactivity Scster- 

minatlons. The results, in pCi/g of dry weight (DW), deie av- 

eraged and are tabulated in Tables 82 and - 83. 

Z n  Table 82, the average gross alpha radioactivity of WRP 

anaerobically digested sludge from the Calumet, John E ,  Egan, 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 82 

GROSS ALPHA AND GROSS BETA RADIOACTIVITY OF WRP SLUDGES - 2003 

Gross Alpha Gross Beta 
WRP No. of (pCi/g DW) (pCi/g DW) 

Type of Sample Samples Average Minimum Maximum Average Minimum Maximum 

Calumet 12 12.4 7.0 16.2 23.7 17.2 29.1 
Digester Draw 

John E. Egan 12 9.7 6.6 13.4 18.6 14.3 23.8 
W 
W 

Digester Draw 
CX) 

~emont ' 12 86.5 38.3 128.4 61.1 26.1 79.2 
Activated Sludge 

Hanover Park 12 7.1 4.8 9.3 12.0 8.5 16.4 
Digester Draw 

James C. ~irie' 12 7.2 3.4 11.0 13.5 7.4 21.7 
Activated Sludge 

North side1 12 6.2 4.0 10.0 13.3 7.4 17.9 
Activated Sludge 

Stickney 12 11.7 8.0 15.4 24.8 20.0 30.9 
Digester Draw 

'NO digesters at this WRP. 
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Hanover Park, and Stickney WRPs and activated sludge from the 

Lemont, North Side, and James C. Kirie WRPs ranged from a low 

of 6.2 pCi/g DW at the North Side WRP to a high of 86.5 pCi/g 

DW at the Lemont WRP. The average gross beta radioactivity of 

these sludges ranged from a low of 12.0 pCi/g DW at the 

Hanover Park WRP to a high of 61.1 pCi/g DW at the Lemont WRP. 

Table 83 presents the gross alpha and gross beta data for 

air-dried biosolids from the Districtr s solids management ar- 

eas. The average gross alpha radioactivity ranged from a low 

of 14.6 pCi/g DW for the Stony Island drying site to a high of 

17.0 pCi /g  DW for the Calumet West drying site. The average 

gross beta radioactivity ranged from a low of 23.3 pCi/g DW 

for the Stony Island drying site to a high of 26.8 pCi/g DW 

for the LASMA drying site. 

Sludge and biosolids samples were also processed for 

the determination of gamma-emitting radionuclides. The sam- 

ples were dried on hot plates. The dried samples were 

ground and passed through a 30-mesh sieve. The samples were 

packed in three-ounce canisters and sealed with a vinyl 

electrical tape to avoid loss of the gaseous progeny of ura- 

nium and thorium. The samples were stored for at least 30- 

days for radium-radon to reach equilibrium before counting. 

The samples were analyzed by a gamma spectroscopy system 



equipped with a high-purity germanium detector and G e ~ i a - 2 0 0 0  

Spectroscopy software analysis package from Canberra lcdus- 

tries. 

Eleven specific radionuclides, with a potential f;r re- 

concentration in sludge, were analyzed. Only three of them 

were detected at measurable levels. The radium-226 zctivrty 

concentratior. was calculated from 186 Kev photopeak, cesium- 

137 radioactivity concentration was calculated from 601,E Kev 

photopeak, and potassium-40 radioactivity from 1461 Key pho- 

topeak. Two of these three radionuclides, radium-226 and po- 

tassium-40 are of natural origin. The third radionuclide, 

cesiux.-137, 1s man-made and may have arisen from fallnct of 

nuclear weapons testing in the middle of the 20th cenyury. 

Table 84 presents the potassium-40, radium-226, and ce- 

siun-137 concentrations in the District's sewage siudgs and 

biosolids. The average potassium-40 radioactivity ranqec from 

5.0 pCl/g T:W at Hanover Park WRP to 10.3 pCi/g DW at St-zkney 

WRP. The average radium-226 radioactivity ranged f r m  3.3 

pCiig L'1W at Stickney WRP to 58.0 pCi/g DW at Lemont WR?. The 

average cesium-137 radioactivity ranged from non-deteztable 

levels at E,gan, Hanover Park, and Lemont WRPs to 0.07 pC:/g DW 

at Calumet WRP. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 84 

CONCENTRATION OF GAMMA-EMITTING RADIONUCLIDES IN WRP SLUDGE - 2003 

Sample Potassium-40 Radium-226 Cesium-137 
Locat ion No. of (pCi/g DW) (pCi/g DW) (pCi/g DW) 
WRP Samples Average Min. Max. Average Min. Max. Average Min. Max. 

calumet 4 8.8 7.7 9.6 4.2 3.6 4.8 0.07 ND 0.10 

John E. Egan 3 7.4 6.9 8.4 4.0 3.7 4.5 ND ND ND 

W 
4 
N 

Hanover Park 4 5.0 4.5 5.3 3.4 3.1 3.6 ND ND ND 

Stickney 4 10.3 9.0 11.5 3.3 3.2 3.3 0.06 ND 0.08 

Lemont 4 7.2 6.0 7.9 58.0 46.3 76.0 ND ND ND 

ND - Not Detected 



Table 85  presents the potassium-40, radium-226, and ce- ---- 

sium-137 concentrations .in the District's biosolids from the 

solids management areas. The average potassium-40 radloactiv- 

ity ranges from 8.9 pCi/g DW at Stony Island to 11.8 ~ C i / g  DW 

at Calumet West drying site. The average radium-226 radioac- 

tivity in the biosolids ranged from 3.8 pCi/g DW at FASFIA, 

Stony Island, and Marathon to 4.6 pCi/g DW at C:alumet West 

drying site. The average cesium-137 radioactivity ranged from 

0.07 pCi/g DW at Calumet East, Calumet West, and Stony Island 

to 0.09 pCijg DW at HASMA and LASMA drying sites. 

Radiological Monitoring of the Chicago Waterways 

Radiological monitoring is a part of the overall mcnitor- 

ing program of thie water quality within the District's t.?a'--ee- 

ways. Radiological monitoring involves the detexminat~on of 

gross alpha and gross beta radioactivity of samples cciiected 

from rhe waterways. The program includes the Calumet, Chi- 

cago, and Des Plaines River systems comprising 173 nlles 

(273.5 km) of waterways. There were sixteen samplir,g Loca- 

tions on the Chicago River, nine on the Calumet Rlver, and 

nineteen on the Des Plaines River. Each location was s~mpled 

once per month. 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 85 

CONCENTRATION OF GAMMA-EMITTING RADIONUCLIDES IN DISTRICT BIOSOLIDS - 2003 

Sample Potassium-40 Radium-22 6 Cesium-137 
Locat ion No. of (pCi/g DW) (pCi/g DW) (pCi/g DW) 

Samples Average Min. Max. Average Min. Max. Average Min. Max. 

Calumet East 5 11.4 6.9 16.8 4.4 3.9 5.5 0.07 0.07 0.08 

Calumet West 5 11.8 7.8 14.0 4.6 3.9 5.6 0.07 0.06 0.09 

W 
& 
4 

RASMA 

Stony Island 5 8.9 8.1 9 . 5  3.8 3.6 4.2 0.07 0.06 0.09 

HASMA 5 10.0 8.6 11.2 3.9 3.8 4.1 0.09 0.07 0.10 

LASMA 5 10.4 9.5 11.8 4.0 3 . 5  4.5 0.09 0.07 0.10 

Marathon 4 11.0 9.9 11.6 3.8 3.6 4.1 0.08 0.07 0.10 

Vulcan 5 9.9 9.2 10.6 4.0 3.7 4 . 2  0.08 0.07 0.10 



T h e  waterways samples  were p r o c e s s e d  u s i n g  WSEPA, Envi- 

ronmenzal  Moni to r ing  and Suppor t  L a b o r a t o r y  p r o c e d u r e s ,  March 

1 9 7 9 ,  and t n e  g r o s s  a l p h a  and b e t a  r a d i o a c t i v i t y  was e o ~ n t e d  

u s i n g  a Tenne lec  LB5100 g a s  p r o p o r t i o n a l  c o u n t e r .  

Tab le  8 6  p r e s e n t s  t h e  2 0 0 3  a v e r a g e  v a l u e s  f o r  gross  a l p h a  -- 

and g r o s s  b e t a  r a d i o a c t i v i t y  f o r  t h e  Chicago waterways ar e a c h  

o f  t h e  4 4  sampl ing  l o c a t i o n s .  The a v e r a g e  g r o s s  a.lplna r a d i o -  

a c t i v i t y  i n  t h e  w a t e r  samples  was found t o  be  less  than t h e  

d e t e c t i o n  llrnits ( 3 . 1  t o  6 . 4  pCi/L) . The a v e r a g e  grcss b e t a  

r a d i 3 a c t i v i t y  ranged from l e s s  t h a n  4 . 1  t o  1 5 . 5  pCi /L,  

The conc:er , t rat ions o f  r a d i o a c t i v i t y  i n  a l l  samples ana-  

l y z e d  were w e l l  w i t h i n  t h e  USEPA Dr ink ing  Water S t a n d a r ! ~  of 

1 5  p C i / L  f o r  gross a l p h a  ( e x c l u d i n g  radon  and u ran ium] ,  and 50 

pCi./L ( s c r e e n i n g  l e v e l )  f o r  g r o s s  b e t a  p a r t i c l e  a c t i v i t i ~  rrinus 

t h e  n a t u r a l l y  o c c u r r i n g  potassium-40 b e t a  p a r t i c l e  a c t i v i ~ y .  



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 8 6  

AVERAGE GROSS ALPHA AND GROSS BETA 
RADIOACTIVITY FOR THE CHICAGO WATERWAYS - 2003 

Locat ion 

Gross 
Alpha 
(pCi/L) 

Gross 
Beta - 

( pCi /L 

Lake-Cook Rd., Des Plaines <4.0 10.7 

Oakton Street, Des Plaines 

Belmont Ave., Des Plaines 

Roosevelt Road, Des Plaines <4.2 10.2 

Ogden Avenue, Des Plaines <4.2 9.4 

Willow Springs Rd., Des 
Plaines 

Stephen Street, Des Plaines <4.3 10.2 

Lake-Cook Rd., Buffalo Creek c4.7 8.4 

Elmhurst Rd., Higgins Creek <4.5 9.8 

Wille Rd., Higgins Creek <4.0 13.2 

Higgins Rd., Salt Creek ~ 4 . 6  8.4 

Arlington Heights Rd., Salt 
Creek 

Devon Ave., Salt Creek <4.3 10.5 

Wolf Rd., Salt Creek <4.3 10.4 

Brookfield Ave., Salt Creek <4.3 9.4 



METROPOL3TTAN WATER RECLAMATION DISTRICT OF GREATER CHIIZA(;O 

TABLE 8 6 (Continued) 

AVERAGE GROSS ALPHA AND GROSS BETA 
RADIOACTIVITY FOR THE CHICAGO WATERWAYS - 2003 

Locat ion 

Gross 
Alpha 
(pCi/L) 

Zross 
Beta 

IpCi/L) 

Materiai Service Bridge, Des 
PIaines 

Route 19, Popular Creek 

Walnuz Lane, W. Br. Dupage 
River  

L a k e  St., W. Br. Dupage River 

Central St., N. Shore Channel 

Oakton St., N. Shore Channel 

Touhy Avenue, N. Shore Channel 

Dundee Rd., W. Fork N. Branch 

Golf Xd., W. Fork N. Branch 

Lake-Cook Rd., Middle Fork, N. 
Eranck 

Glexview Rd., Middle Fork, N. 
Ebranch 

Lake-Cook Rd., Skokie River 

Frontage Rd., Skokie River 

Dempster St., N. Br. Chicago 
Rivzr 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 8 6 (Continued) 

AVERAGE GROSS ALPHA AND GROSS BETA 
RADIOACTIVITY FOR THE CHICAGO WATERWAYS - 2 0 0 3  

Location 

Gross 
Alpha 
(pCi/L) 

Gross 
Beta 

( pCi /L  

Albany ~ve., N. Br. Chicago 
River 

Lake Shore Dr., Chicago River 

Wells St., Chicago River 

Cicero Ave., Chicago Sanitary 
& Ship Canal 

Harlem Ave., Chicago Sanitary 
& Ship Canal 

Lockport, Chicago Sanitary and 
Ship Canal 

Ewing Ave., Calumet River 

130th  st., Calumet River 

Burnham Ave., Wolf Lake 

Indiana Ave., Little Calumet 
River 

Halsted St., Little Calumet 
River 

Wentworth Ave., Little Calumet 
River 



METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO 

TABLE 8 6 (Continued) 

AVERAGE GROSS ALPHA AND GROSS BETA 
RADIOACTIVITY FOR THE CHICAGO WATERWAYS - 2003 

-- 

Location 

Gross 
Alpha 
(pCi/L) 

Sross 
Beta 

IpCi/L) 

Ashland Ave., Little Calumet 
Rives 

Joe Orr Road, Tnorn C r e e k  <6.4 1 5 . 5  

170 th  St., Thorn Creek < 5 . 9  1 2 . 5  

< = Less then LLD. 



EXPERIMENTAL DESIGN AND STATISTICAL EVALUATION SECTION 

The Experimental Design and Statistical Evaluation Sec- 

tion is responsible for providing assistance in the design of 

laboratory and full-scale experiments, collection of appropri- 

ate data, development of guidelines for data collection meth- 

ods, and statistical analyses. Since 1999, Section personnel 

have been performing these tasks using PC computing media. 

They also developed programs to interconnect Visual Basic Pro- 

gram with SAS, Access, Excel, Outlook, and Powerpoint software 

programs. This has enabled the Section to produce reports, 

tables, and texts in suitable designs, and to respond to many 

requests in a shorter period of time. 

Statistical and Computing Support 

During 2003, a Biostatistician and an Associate Statisti- 

cian provided statistical and computing support to various 

projects. The following is a description of some of the ac- 

tivities. 

1. Statistical support was provided to USEPA-Region 

5 Biosolids Survey for assessment of the accuracy 

of Publicly Owned Treatment Works (POTWs) self 

reported 40 CFR Part 503 regulated metals data. 

The project was completed in August 2003. 



2. Statistical support was provided to the Analyti- 

cal Microbiology & Biomonitoring Section ts 

study the trend in average fecal coliforrn ( F C )  

consentrations in the Des Plaines River and the 

Chicago Sanitary and Ship Canal at Lockport for 

the 2000-2001 period. The project was completed 

in September 2003. 

3. Statistical support was provided to the Analytl- 

cal Microbiology & Biomonitoring Section to 

study E-coli or FC concentration at different 

beaches of 6 Park Districts, and to develop moc- 

els of E.coli or FC concentrations on the basis 

sf their past concentrations and rain events, 

The project was completed in May 2003. 

4. Statistical support was provided to the Biu- 

solids Utilization and Soil Science Section ir. 

analyzing the concentrations of metals in streer 

dust collected from the drainage basins of the 

Stickney and Calumet WRPs. Statistical analyses 

were done to determine if there exists any sig- 

nificant differences in the mean concentrations 

of metals in the street dust from main streets, 

side streets, alleys, or the periphery of auta 



junkyards or scrap metal yards and surface 

soils. The project was completed in September 

2003. 

5. Statistical support was provided to the Wastewa- 

ter Treatment Process Research Section to study 

the characteristics of stormwater runoff at two 

storm sewers in Evanston and Crestwood, Illi- 

nois. The project was completed in November 

2003. 

6. Statistical support was provided to the Analyti- 

cal Microbiology & Biomonitoring Section to 

study on the estimation of the E.coli to FC ra- 

tio in wastewater effluents and ambient waters 

of the District. The statistical analyses for 

the project were completed in November 2003. 

7. Statistical support was provided to the Biosolids 

Utilization and Soil Science Section on the study 

of corn yields and nutrient composition during 

long-term biosolids applications to calcareous 

strip-mine soil. All statistical analyses in- 

cluding stability analyses were completed. The 

final report of the project in underway. 



3. Statistical support was also provided to the 

Wastewater Treatment Process Research Section on 

centrifuge performance analyses to determine ef- 

fect:~ of polymer dose (lbs/DT), on cake total. 

solids content under typical sludge throughput 

(DT/Dayl conditions. 

Water Quality Data 

E3ch year, -the Section prepares an annual reps rc  de- 

scribing the water quality of the streams and canals hithin 

the ;?istrictls jurisdiction for the preceding year. Scrface 

water qualizy data for 2003 were evaluated regarding cospli- 

ance with water quality standards set by the Illinois Pz1;u- 

tion (Control Board (IPCB) . In 2003, 64 water quality parame- 

ters (biochemical oxygen demand; carbonaceous biochemical 

oxygen demand; dissolved oxygen; temperature; pH; alkarizity 

(total); cnloride; turbidity; total Kjeldahl nitrogen; ammo- 

nium nizrogen; un-ionized ammonia; organic nitrogen; Eltrite 

plus nitrate nitrogen; total solids; total suspended sclids; 

volatiie suspended solids; total dissolved solids; phenols; 

sulfate; fzts, oils, and greases; total phosphorus; total 

cyanloe; weak acid dissociable [WAD] cyanide; fluoride; total 

organic carbon; F'C; escherichia coli; total calciurn; sc luole 



calcium; total magnesium; soluble magnesium; hardness; gross 

alpha radioactivity; gross beta radioactivity; chlorophyll a; 

total silver; soluble silver; total arsenic; soluble arsenic; 

total barium; soluble barium; total boron; soluble boron; to- 

tal cadmium; soluble cadmium; total copper; soluble copper; 

total chromium; soluble chromium; total hexavalent chromium; 

total iron; soluble iron; total lead; soluble lead; total 

nickel; soluble nickel; total manganese; soluble manganese; 

total mercury; soluble mercury; total zinc; soluble zinc; to- 

tal selenium; and soluble selenium) were assayed. 

COMPLIANCE OF GENERAL USE WATERS 

In 2003, 28 water quality parameters (dissolved oxygen; 

temperature; pH; chloride; ammonium nitrogen; un-ionized ammo- 

nia; total dissolved solids; phenols; sulfate; WAD cyanide; 

fluoride; FC; gross beta radioactivity; total silver; total 

arsenic; total barium; total boron; total cadmium; total cop- 

per; total chromium; total iron; soluble iron; total lead; to- 

tal nickel; total manganese; total mercury; total zinc; and 

total selenium) had an IPCB General Use Standard. 

Seventeen parameters (temperature; ammonium nitrogen; un- 

ionized ammonia; phenols; WAD cyanide; gross beta activity; 

and 11 metals (total arsenic; total barium; total boron; total 



cadmiurn; total chromium [trivalent and hexavalent]; soluble 

iron; total lead; total nickel; total mercury; total zinc; and 

total selenlurn) were in total compliance with General Use Wa- 

ter Srandards in all river systems. Ten of the remaining 11 

parameters {dissolved oxygen, pH; chloride; total dissolved 

solids; sulfate; fluoride; total silver; total copper; zotal 

iron; and total manganese) had compliance greater t h a ~  74.0 

percent in all river systems. Fecal coliform had the %?west 

compliance with General Use Standards which ranged from 37.9 

percenc to 64.1 percent in all river systems. 

COMPLSANCE OF SECONDARY CONTACT WATERS 

?wer?ty-three water quality parameters (dissol-ved oxygen; 

temperature; pH; un-ionized ammonia; total dissolved sc;lids; 

phenols; fats, oils, and greases; total cyanide; fluoride; to- 

tal silver; total arsenic; total barium; total cadmium; "tal 

copper; total chromium; total iron; soluble iron; total lead; 

tota.: nickel; total manganese; total mercury; total z i n - ;  and 

total seienlum) had IPCB water quality standards established 

for Secondary Contact Waters. 

Among the 23 water quality parameters listed a53ve, 

twenty parameters (temperature; pH; total dissolved so:ids; 

phenols; fats, oils, and greases; total cyanide; flc~rlde; 



total silver; total arsenic; total barium; total cadmium; to- 

tal copper; total chromium; soluble iron; total lead; total 

nickel; total manganese; total mercury; total zinc; and total 

selenium) were in complete compliance with the IPCBfs Secon- 

dary Contact Standards in all river systems. The compliance 

rates of the 3 remaining parameters (dissolved oxygen; un- 

ionized ammonia; and total iron) varied from 89.4 percent to 

99.5 percent in the Chicago and the Calumet River system, 

respectively. 



APPENDIX I 

MEETINGS AND SEMINARS 2003 



MEETINGS AND SEMINARS 2003 
ENVIRONMENTAL MONITORING & RESEARCH DIVISION 

1. Aquatic Nuisance Species Dispersal Barrier Meetin, Chi- 
cago, Illinois, January 2003. 

2. Illinois Water Environment Association, Government Af- 
fairs in Water Pollution Control Seminar, Lisle, illi- 
nois, January 2003. 

3. Xidwest Water Analysts Association, Winter Exps 2003, 
Kenosha, Wisconsin, January 2003. 

4. C'nited States Department of Agriculture, CSRS Regronal 
Research Committee W-170 Annual Meeting, Las Vegas, Ne- 
vada, ,January 2003. 

5. United States Environmental Protection Agency, Workshop 
to De~~elop a Protocol for Reliable Genetic Methods for 
the Detection of Viruses for Use in EPA's Water Programs, 
Cincinnati, Ohio, January 2003. 

6. Pennsylva~ia State University, Wastewater Bloiogy 
Courses, Champaign, Illinois, February 2003. 

7. Qnited States Environmental Protection Agency, Nui-.rient 
Standards Workgroup Meeting, Springfield, 1llino;-s, Feb- 
xuary 2003. 

8. United States Environmental Protection Agency, R e ~ l o n  V, 
2003 Midwest Surface Water Monitoring and Standards Yeet- 
ing, Chicago, Illinois, February 2003. 

9. United States Geological Survey, Office of Employee De- 
velopment, Aquatic Chemistry, Denver, Colorado, February 
2003. 

10. Water Environment Federation/AWWA/CWEA Joint Res~duals 
and Biosolids Management Conference and Exhibiticjr?, Bal- 
timore, Maryland, February 2003. 

11. Asian Carp Rapid Response Planning Team Meeting, Chicago, 
Illincis, March 2003. 

12. Illinois Chapter of American Fisheries Annual Xeeting, 
Whittington, Illinois, March 2003. 



MEETINGS AND SEMINARS 2003 
ENVIRONMENTAL MONITORING & RESEARCH DIVISION 

13. Illinois Environmental Protection Agency, Water Quality 
Standards for Radium Meeting, Springfield, Illinois, 
March 2003. 

14. Illinois Water Environment Association, 24th Annual Con- 
ference, Rockford, Illinois, March 2003. 

15. Interagency Task Force on E. coli, NIPRC Office, Portage, 
Indiana, March 2003. 

16. United States Geological Survey, Office of Employee De- 
velopment, Sediment Data-Collection Techniques, Vancou- 
ver, Washington, March 2003. 

17. Asian Carp Rapid Response Planning Team Meeting, Chicago, 
Illinois, April 2003. 

18. Central States Water Environment Association, 8th Annual 
Education Seminar, Madison, Wisconsin, April 2003. 

19. Evergreen Park Environmental Fair, Evergreen Park, Illi- 
nois, April 2003. 

20. Midwest Water Analysts Association and the Northern Illi- 
nois Water Analysts Association, Joint Meeting, Chicago, 
Illinois, April 2003. 

21. United States Environmental Protection Agency, 26th Annual 
Conference on the Analysis of Pollutants in the Environ- 
ment, Chicago, Illinois, April 2003. 

22. Water Environment Research Foundation, PSC Meeting, 
Lewisburg, Pennsylvania, April 2003. 

23. Aquatic Invasive Species Summit, Chicago, Illinois, May 
2003. 

24. Asian Carp Rapid Response Planning Team Meeting, Chicago, 
Illinois, May 2003. 



MEETINGS AND SEMINARS 2003 
ENVIRONMENTAL MONITORING & RESEARCH DIVISION 

25. City of Chicago and the United States Fish and Wilcllife 
Service, Aquatic Invasive Species Summit, Chicago, I:Ili- 
nois, May 2003. 

26. Illinois Environmental Protection Agency, Nutrient Crite- 
ria Workgroup Meeting, Springfield, Illinois, May 2003. 

27. North American Benthological Society Annual Meeting, Ath- 
ens, Georgia, May 2003. 

28. Interagency Task Force on E. coli, NIPRC Office, ?i?rtage, 
Indiana, June 2003. 

29. International. Association for Great Lakes Reseilrch, An- 
nual Cocference, Chicago, Illinois, June 2003. 

30. Aquatic Nuisance Species Dispersal Barrier Meetlrrg, Chi- 
cago, Illinois, July 2003. 

31. Asian Carp Rapid Response Planning Team Meeting, G,hicago, 
I1lino1.s~ July 2003. 

32. Association of Metropolitan Sewerage Agencies and Envi- 
ronmental Protectior, Agency, Water9 Model Eval~ation 
Fketing, Research Triangle Park, North Carolina, July 
2003. 

33. Illinois Water Environment Association, Plant Opera-_.ions 
Seminar, Bloomington, Illinois, July 2003. 

34. United States Environmental Protection Agency, Water 
Q ~ i a l i t y  Trading Program Workshop, Chicago, Illinois, July 
2003. 

35. Water Environment Research Foundation, Biosolids 3esearch 
Surn-nit, Alexandria, Virginia, July 2003. 

36. 'Jnited States Geological Survey, Streamgage Cocperstors 
Meeting, Peoria, Illinois, August 2003. 

37. ,%nerizan Society for Microbiology, 43rd Annual Meet;ng on 
Infe~zious Diseases, Chicago, Illinois, September 2033. 



MEETINGS AND SEMINARS 2 0 0 3  
ENVIRONMENTAL MONITORING & RESEARCH DIVISION 

3 8 .  Asian Carp Rapid Response Planning Team Meeting, Chicago, 
Illinois, September 2003 .  

3 9 .  Illinois River Coordinating Council Meeting, Chicago, 11- 
linois, September 2003 .  

4 0 .  International Ion Chromatography Symposium, San Diego, 
California, September 2003 .  

41. Wildlife Habitat Council, Restoring Greenspace 2003  Con- 
ference, Merrillville, Indiana, September 2 0 0 3 .  

42 .  Asian Carp Rapid Response Planning Team Meeting, Chicago, 
Illinois, October 2003 .  

43 .  Great Lakes Beach Association, 3rd Annual Meeting, Lake 
Michigan: State of the Lake ' 0 3  Conference, Muskegon, 
Michigan, October 2003 .  

44 .  Interagency Task Force on E. c o l i ,  NIPRC Office, Portage, 
Indiana, October 2003 .  

45. Midwest Water Analysts Association, 2 0 0 3  Fall Meeting, 
Sheboygan, Wisconsin, October 2003 .  

4 6 .  QIAGEN Gene Expression Seminar, Chicago, Illinois, Octo- 
ber 2003 .  

47. Radiobioassay and Radiochemical Measurement Conference, 
Jackson Hole, Wyoming, October 2003 .  

48 .  Water Environmental Federation, 76th Annual Conference, 
Los Angeles, California, October 2003 .  

49. American Society of Agronomy Annual Meeting, Denver, 
Colorado, November 2003 .  

5 0 .  Illinois Department of Public Health, Annual Environ- 
mental Laboratory Seminar, Springfield, Illinois, Novem- 
ber 2003 .  

51. Illinois Scientific Surveys Conference, Chicago, Illi- 
nois, November 2003 .  



MEETINGS AND SEMINARS 2003 
ENVIRONMENTAL MONITORING & RESEARCH DIVISION 

52. Illinois Water Environment Association, Hazardous Waste 
and Industrial Pretreatment Annual Committee Meeting, 
Lombard, Illinois, November 2003 

53. llnited States Environmental Protection Agency, Regional 
'Technical Advisory Group Meeting, Chicago, Illinois, No- 
vember 2003. 

I 54. Xater Envirorlment Federation, TMDL 2003 Conference, Chi- 
cago, Illinois, November 2003. 

55. Asian Carp Rapid Response Planning Team Meeting, ,Chicago, 
Illinois, December 2003. 

56. Water Environment Research Foundation, Workshop on Cevel- 
oping Better Microbial Indicators, San Antonio, Texas, 
December 2003. 
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PRESENTATIONS 2003 
ENVIRONMENTAL MONITORING AND RESEARCH DIVISION 

1. "Ambient Hydrogen Sulfide Monitoring." Presented at the 
Midwest Water Analysts Association, Winter Expo 20Ci3, 
Kenosha, Wisconsin, by Doris Bernstein, January 2003. 
PP 

2. "Qual.j.ty of Runoff Water from Biosolids-Amended Soils: 
39 Years of Monitoring at Fulton County." Presentea at 
the Midwest Water Analysts Association, Winter Expo 
2003, Kenosha, Wisconsin, by Lakhwinder S. Hundal, Tho- 
xas C. Granato, Richard I. Pietz, and Carl R. Garlson, 
January 2003. PS 

3. "The Impact of Zion Nuclear Power Plant Operatia;~ on 
Lake Michigan Water Quality." Presented at the Midwest 
Water Analysts Association, Winter Expo 2003, Kencsha, 
Wisconsin, by Abdul Khalique, Richard Pietz, Bernard 
Sawyez, and Richard Lanyon, January 2003. PP 

4. "S~osolids Source and Processing Effects on Inorganic 
Forms and Release of Biosolids Phosphorus ." Preserited 
at the United States Department of Agriculture, CSRS Re- 
gional Research Committee W-170 Annual Meeting, Las Sre- 
gas, Nevada, by Albert E. Cox, Thomas C. Granato, and 
Richard I. Pietz, January 2003. PP 

5. "Update of Biosolids Research Activities at the Matro- 
politan Water Reclamation District of Greater Chicago." 
Presented at the United States Department of Agriczul- 
Ture, C:SRS Regional Research Committee W-170 Annual 
Pdleeting, Las Vegas, Nevada, by Thomas C. Granato, Zanu- 
ary 2033. PP 

6. "Biosalids Regulations: An Update of Activities b> the 
United States Environmental Protection Agency aria -the 
N u c l e a r  Regulatory Commission." Presented at the Tlli- 
nois Water Environment Association, 2 4 t h  Annual Canfer- 
ence, Rockford, Illinois, by Thomas C. Granato, Earth 
2003. PP 

7. "Comparison of Fecal Coliform Concentrations and Trends 
I n  Two Urban Rivers: The Chicago Sanitary and Sh:? Ca- 
?a1 and the Des Plaines River." Presented at the 



PRESENTATIONS 2 0 0 3  
ENVIRONMENTAL MONITORING AND RESEARCH DIVISION 

Illinois Water Environment Association, 24th Annual Con- 
f erence, Rockford, Illinois, by Geeta Ri j all March 2 0 0 3 .  
PP 

8. "Pilot-Scale Polymer-Enhanced Lagoon Dewatering of Di- 
gested Sludge." Presented at the Water Environment Fed- 
eration, 76th Annual Conference, Los Angeles, California, 
by Kamlesh Patel, David T. Lordi, Bernard Sawyer, and 
Richard Lanyon, October 2003 .  PS 

9. "Protecting Lake Michigan Water Quality; Addressing 
Beach Issues in 2003." Presented at the Great Lakes 
Beach Association, 3rd Annual Meeting, Lake Michigan: 
State of the Lake '03 Conference, Muskegon, Michigan, by 
James Zmuda, October 2003 .  PS 

1 0 .  "Radioactivity in Biosolids-Amended Soil and Uptake of 
Radioactivity by Crops." Presented at the Radiobioassay 
and Radiochemical Measurement Conference, Jackson Hole, 
Wyoming, by Abdul Khalique, Albert Cox, Thomas C. 
Granato, and Richard I. Pietz, October 2003 .  PP 

11. "E-coli to Fecal Coliform Ratios in Wastewater, Chicago 
Area Rivers, and Lake Michigan." Presented at the Illi- 
nois Department of Public Health, Annual Environmental 
Laboratory Seminar, Springfield, Illinois, by Rick Gore, 
November 2003 .  PP 

1 2 .  "Soil Phosphorus Status During Thirty Years of Annual 
Biosolids Application." Presented at the American Soci- 
ety of Agronomy Annual Meeting, Denver, Colorado, by Al- 
bert E. Cox, Thomas C. Granato, Richard I. Pietz, and 
Carl R. Carlson, November 2003 .  PS 

*P = Available as a paper 
B = Available as both a paper and PowerPoint Presentation 
PP = Available as PowerPoint Presentation 
PS = Poster Presentation 
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PAPERS PUBLISHED 2003 
ENVIRONMENTAL MONITORING AND RESEARCH DIVISION 

1. Lanyon, R., I .  Polls, and M. Sopcak, "Continuous Honi- 
zcring Prevents Data Problems ." Water Environment Labo- 
ratory Solutions, Vol. 10, No. 4, pp. 6-9. 2003. 

2. Tatel, K., D.T. Lordi, B. Sawyer, and R. Lanyon, "Pllot- 
Scale Polymer-Enhanced Lagoon Dewatering of Dlgested 
3ludge." Proceedings of the Water Environment Federa- 
tion, 76th Annual Conference, Los Angeles, CaliScJrnia, 
2003. 



APPENDIX IV 

RESEARCH AND DEVELOPMENT DEPARTMENT 
2003 SEMINAR SERIES 



Date 

RESEARCHANDDEVELOPMENTDEPARTMENT 
2003 SEMINAR SERIES 

Friday 
January 34,2003 

Friday 
February 28,2003 

Friday 
March 28,2003 

Friday 
April 25,2003 

Friday 
May 30,2003 

Friday 
June 27,2003 

Friday 
July 25, 2003 

Subject 

Overview of Chicago Waterways System Use 
Attainability Analysis (UAA) 
Mr. Rob Sulski, Environmental Engineer 
Illinois Environmental Protection Agency 
Des Plaines, Illinois 

Future Trends in Wastewater Treatment 
Dr. Glen Daigger, Kappe Lecturer 
Denver, Colorado 

Regulatory Issues Regarding Phosphorus in 
Biosolids 
Professor George O'Connor 
University of Florida 
Gainesville, Florida 

An Update on the Nu Earth Vegetable Garden 
Dr. Albert Cox, Soil Scientist 
Dr. Thomas Granato, Soil Scientist 
Research and Development Department 
Metropolitan Water Reclamation District 
of Greater Chicago (District), Cicero, 
Illinois 

The Future of the Total Maximum Daily Load 
(TMDL) Program 
Professor Kenneth Reckhow 
Duke University 
Durham, North Carolina 

Nitrogen Removal Using Membrane-Biofih 
Reactors 
Professor Bruce Rittmann 
Northwestern University 
Evanston, Illinois 

Volatile Organic Compound (VOC) Emissions 
from Sewers 
Professor Richard Corsi 
University of Texas 
Austin, Texas 



Date 

RESEARCHANDDEVELOPMENTDEPARTMENT 
2003 SEMINAR SERIES 

Friday 
August 29,2003 

Subject 

E. ColilFecal Coliform Ratios in Wastewater, 
Rivers, and Lake Michigan 
Mr. Richard Gore, Microbiologist 
Research and Development Department 
District, Cicero, lllinois 

Friday Radioactivity in Biosolids Amended Soils 
September 26,2003 and Uptake by Corn 

Dr. Abdul Khalique, Radiation Chemist 
Research and Development Department 
District, Cicero, lllinois 

Friday Chlorophyl~ a Levels in the District's 
October 31,2003 Waternays 

Ms. Jennifer Wasik, Biologist 
Research and Development Department 
District, Cicero, lllinois 

Friday An Update on Odor Monitoring and Odor 
November 21,2003 Control at the District 

Ms. Doris Bernstein, Research Scientist 
Dr. Ali Oskouie, Research Scientist 
Dr. David Lordi, Research Scientist 
Research and Development Department 
District, Cicero, lllinois 

r 
LOCATION: 

Stickney Water Reclamation Plant 
Lue-Hing Research and Development Complex 

6001 West Pershing Road, Cicero, Illinois 60804-41 12 

TIME: 10:00 A.M. 

FOR INFORMATION CONTACT: 
Mr. Bernard Sawyer, Assistant Director Research & Development 
Environmental Monitoring and Research Division (708) 588-4059 



APPENDIX V 

ENVIRONMENTAL MONITORING AND 
RESEARCH DIVISION EMPLOYEES 2003 



Pietz, Richard, Research Scientist 4 
Lirlacher, Kancy, Administrative Assistant 

Sec. 122 - Wastewater Treatment Research 
Jain, Jain, Research Scientist 3 

Lordi, David, Research Scientist 3 
Franklin, Laura, Prin. Office Support Spec~aE~st 

Patel, Kamlesh, Research Scientist 2 
Zhang, Heng, Research Scientist 2 

Bernstein, Doris, Research Scientist 1 
Kaschak, John, Research Scientist 1 

MacDonald, Dale, Research Scientist 1 
Oskouie, Ali, Research Scientist 1 

Haizel, Anthony, Laboratory Tech 2 
Rohe, Donald, Laboratory Tech 2 

Bodnar, Robert, Laboratory Tech 1 
I Byrnes, Marc, Laboratory Tech 1 

Pierson, Rodney, Laboratory Tech 1 
Rahman, Shafiq, Laboratory Tech 1 
Saric, Ronald, Laboratory Tech 1 

Sec. 125 - Land Reclam. & Soil Science (FC) 
Carlson, Jr., Carl, Sanitary Chemist 2 
Boucek, Jr., Emil, Field and Lab Tech 
DeWees, Josh, Field and Lab Tech 

Swango, Rosalie, Field and Lab Tech 

Rev. 12-1-03 

Sec. 121 - Administration 
Sawyer, Bernard, Assistant Director of RBD 

Messina, Deborah, Secretary 

See. 123 - Land Reelam. & Soit Science 
Granato, Thomas, Soil Scientist 3 

Yarn, Sab~na, Prin Office Support Specialist 
Cox, Albert, Soil Scientist 2 

Hundal, Lakhwinder, Soil Scientist 2 
Lindo, Pauline, Soil Scientist 1 

Tian, Guanglong, Soil Scientist 1 
Dennison, Odona, Sanitary Chemist 1 

Patel, Minaxi, Sanitary Chemist 1 
Stefanich, Tricia, Laboratory Tech 2 

Tate, Tiffany, Laboratory Tech 2 
Reddy, Thota, Laboratory Tech 1 

Shingles, Craig, Laboratory Tech 1 
Conwell, Heather, Laboratory Assistant 
Patel, Upendra, Laboratory Assistant 

Sec. 126 - Aquatic Ecology & Water Quality 
Dennison, Sam, Acting Biologist 4 

Scrima, Joan, Prin. Office Support Specialist 
Sopcak, Michael, Acting Biologist 3 
Wasik, Jennifer, Acting Biologist 2 

Hartford, Mary Lynn, Acting Biologist 1 
Vacant, Laboratory Tech 2 

Micarik, Thomas, Laboratory Tech 2 
Schackart, Richard, Laboratory Tech 2 

Szafoni, John, Laberatcry Tech 2 
Gallagher, Dustin, Laboaatow Tech I 

Vick, Justin, Laboratory Tech 1 

Abedin, Zainul, Biostatistician 
Emery, Dsvid, Associate Statistician 

See, 124 - Analytical Microbiology 8 Biomon. 
Zmuda, James, Microbiologist 4 

Vacant, Prin. Office Support Specialist 
Rijai, Geeta, Microbiolog~st 3 

Gore, Richard, M~crobioiogist 2 
Yamanaka, Jon, Biologist I 

Billett, George, Laboratory Tech 2 
Jackowski, Kathleen, Laboratory Tech 2 

Maka, Andrea, Laboratory Tech 2 
Vacant, Laboratory Tech 2 

Shukla, Hemangini, Laboratory Tech 2 
Hussaini, Syed, Laboratory Tech 1 
Kaehn, James, Laboratory Tech 1 

Mangkorn, Damrong, Laboratory Tech 1 
Roberts, David, Laboratory Tech 1 

Burke, Michael, Laboratory Assistant 
Vacant, Laboratory Assistant 

Sec. 128 - Radiochemistry 
Khalique, Abdul, Radiation Chemist 

Abdussalam, Tasneem, Sanitary Chemist 1 
Robinson, Harold, Laboratory Tech 1 


