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ANNUAL DATA FOR MONITORING AND ORSERVATJON WELLS 

Introduction 

Ail monitoring and observation wells are located along the length of the Calumet Tunnel 
System. Four monitoring wells (QC-I, -2, -2-1, and -2-2) and 11 observation wells (OC-1 
through OC-1 1) are located along the tunnel between Crawford Avenue and the Calumet Water 
Reclamation Plant. Seventeen monitoring wells (QC-3 through QC- 19) are located between 140"' 
Street and Indiana Avenue. Nine monitoring wells (QC-20 through QC-28) are positioned along 
Torrence Avenue, with the last nine monitoring wells (QC-29 through QC-37) along the Little 
Calumet River (Figures 1 and 2). Monitoring well QC-3, located along the tunnel between 140th 
Street and Indiana Avenue, is no longer sampled due to construction in its vicinity managed by 
the Village of South Holland. An Illinois Environmental Protection Agency (IEPA) 
memorandum dated April 22, 2008 (Appendix I) granted permission to the Metropolitan Water 
Reclamation District of Greater Chicago to abandon this well. Monitoring wells QC-I, -2, and 
QC-29 through QC-37 are sampled six times per year (IEPA memorandum dated July 9, 2004). 
Monitoring wells QC-2- 1, -2-2, QC-4 through QC-7, and QC-9 through QC-28 are sampled three 
times per year (IEPA memoranda July 9: 2004 and February 23, 2006). However, several wells 
were sampled more frequently than required. Groundwater elevations in the monitoring wells 
were measured during each sampling event, while elevations in the observation wells were 
measured bi-weekly. Monitoring well QC-8-1 is dry and is no longer sampled. However, 
groundwater elevations for this tveH were measured bi-weekly. 

All monitoring wells in the Calumet Tunnel System were visited for the required number 
of samples. However, samples from a few wells could not be retrieved for various reasons. 
Wells QC-I, -32, -33, -34, and -37 could not be sampled due to inoperable pumps. Work orders 
have been issued for repairing these pumps. 

Summary of Data 

Monitoring Wells. The analytical data for groundwater sampled during 2012 from 
monitoring wells QC-2 through QC-36 are presented in Table 1. Physical characteristics, such as 
elevation, groundwater temperature, and estimated time of recharge for each well between initial 
drawdown and sampling, are also included in this table. Fecal coliform counts for all wells were 
non-detectable except for QC-2 (maximum of 66 MPNilOO mL). Table 2 lists the descriptive 
statistics for groundwater data of monitoring wells QC-2 through QC-36 for the year 2012. 

Obsewation Wells. Groundwater elevations for obser~~ation wells OC-1 through - 1 1 
were measured at the time of sampling. Final elevations were calculated relative to the Chicago 
city datum (579.48 ft. above mean sea level) at the intersection of Madison and State Streets 
(Table 3). The minimum, mean, and maximum groundwater elevations for each well were 
calculated and plotted to determine fluctuations in groundwater elevations during the year 
(Figure 3). Generally, these fluctuations appeared to be minimal throughout the year. 





FIGURE 2: MAP OF OBSERVATION WELLS IN TIIE CALUMET TUNNEL SYSTEM 



TABLE 1: ANALYSIS OF WATER FROM MONITORING WELLS QC-2 TFIROUGH QC-36 IN THE CALUMET TUNNEL 
SYSTEM OF THE TUNNEL AND RESERVOIR PLAN SAMPLED DURING 20 12 

Fecal Water 
well' Sample Date pH EC' T D S ~  TOC' 1 soA2- NH3N Hardness Colifor~n Temp E51evation3 Recharge 



TABLE 1 (Continued): ANALYSIS OF WATER FROM MONITORING WELLS QC-2 THROUGH QC-36 IN THE CALUMET 
TUNNEL SYSTEM OF THE TUNNEL AND RESERVOIR PLAN SAMPLED DURING 2012 , 

Fecal Water 
 ell' Sample Date pH EC' TDS' TOC' Cl- 5 0 ~ ~ -  NH3-N Hardness Colifonn Temp  levat ti on^ Recharge 

QC-10 
QC- 10 
QC- 10 
QC-10 



'TABLE 1 (Continued): ANAL,YSIS OF WATER FROM MONITORING WELLS QC-2 THROUGH QC-36 IN THE CALUMET 
TUNNEL SYSTEM OF THE TUNNEL AND RESERVOIR PLAN SAMPLED DURING 2012 

Fecal Water 
well1 Sample Date pH EG2 T D S ~  T O C ~  C1- Sod2- NH3-N Hardness Colifornl Temp Elevation3 Recharge 

QG-13 
QC-13 
QC- 13 
QC- 13 

QC- 14 
QC-14 
QC-14 

CA QC-14 

QC- 15 
QC- 15 
QC-15 
QC-15 

QC-16 
QC-16 
QC- 16 

QC- 17 
QC- 17 
QC- 17 
QC- 17 

QC-18 
QC- 18 
QC-18 
QC- 18 



TABLE 1 (Continued): ANALYSIS OF WATER FROM MONITOR1NG WELLS QC-2 TI-IRCIUGH QC-36 JB THE CALUMET 
TUNNEL SYSTEM OF THE TUNNEL AND RESERVOIR 1XAN SAkIPLED DURING 2012 

Sample Fecal Water 
well '  Date p~ ' EC* T D S ~  TOC' CY NI-13-N Iiardness Colifolm Temp ~levatio11~ Recharge 

QC-19 
QC- 19 
QC-19 



TABLE 1 (Continued): ANALYSIS OF WATER FROM M O N I T O m G  WELLS QC-2 TIlROUGH QC-36 IN THE CALUMET 
TUNNEL SYSTEM OF THE TUNNEL AND RESERVOIR PLAN ShMPLED DURlNG 2012 

Sample Fecal Water 
well' Date pli  EX2 TDS' TOC' C1- So4'- NH,-N Hardness Coiiform Temp  levat ti on^ Recharge 



TABLE 1 (Continued): ANALYSIS OF WATER FROM MONITORTNG WELLS QC-2 THROUGH QC-36 IN 'THE CA1,UMET 
TUNNEL SYSTEM OF THE TUNNEL AND RESERVOIR PLAN SAMPLED DURING 2012 

Sample Fecal Water 
well '  Date pH EC' TUS' T O C ~  Cl- so4*- NIH3.N Hardness Coliform Temp  levat ti on^ Recharge 

--- 
' ~ e l l s  QC-I and QC-32 through QC-37 either could not be sampled, or only a single sample was retrieved; non-functional pumps. 
'EC = electrical conductivity; TDS = total dissolved solids; TOC -: total dissolved organic carbon. 
3~elat ive to Chicago city daturn (579.48 ft above mean sea level) at intersection of Madison and State Streets. 



TABLE 2: DESCRIPTIVE S7'ATISTICS FOR GROUNDWATER DATA OF MONITORING WELLS QC-2 THROUGH 
QC-36 IN THE CALUMET m T E L  SYSTEM OF T m  TUNNEL AND RESERVOIR PLAN DIJRING 2012 

Fecal 
well1 Statistic p~ EC' TDS' TOC' C 1- so4'- WH3-N Hardness ~ o l i f o n n ~  

QC-2 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-2- 1 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-2-2 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-4 Minin~um 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 



TABLE 2 (Continued): DESCKIPTIVE STATIS'TICS FOR GROUNDWATER DATA OF M O N I T O m G  WELLS QC-2 
THROUGH QC-36 IN THE CALUMET TUNNEL SYSTEM OF THE TUNNEL AND RESERVOlR PLAN DURING 2012 

Fecal 

PX-I EC' TDS' T O C ~  cr so4'- NH3-N Hardness Coliform3  ell' Statistic 

QC-5 Minunm 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-6 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-7 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
CoefT. of Var. (%) 

QC-9 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Cocff. of Var. (%) 



TABLE 2 (Continued): DESCRIPTIVE STATISTICS FOR GROmDWATER DATA OF MONITORTNG WELLS QC-2 
'THROUGH QC-36 IN THE CALUMET T W E L  SYSTEM OF THE TUNNEL AND RESERVOIR PLAN WRING 2012 

Well' Statistic 
Fecal 

pH EC' TDS' T O C ~  cr so4" NH3-N Hardness Colifor~n~ 

QC- I0 Minimuin 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC- 1 1 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC- 12 Mhimu~n 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-13 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 



TABLE 2 (Continued): DESCRIPTIVE STATISTICS FOR GROVNDWATER DATA OF MONITORING WELLS QC-2 
THROUGH QC-36 IN THE CALUlMET TUNNEL SYSTEM OF THE TUhWEL AND ESERVOIR PLAN DURING 2012 

well' Statistic 
Fecal 

PH EC* T D S ~  T O C ~  C 1- s o4 '- NH,-N Hardness ~ o l i f o m ~  

QC- 14 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC- 15 Minimum 
Mean 
Maximum 
Std. Rev. 
Median 
Coeff. of Var. (%) 

QC-16 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC- 17 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (96) 



TABLE 2 (Continued): DESCRIPTIVE STATISTICS FOR GROUNDWATER DATA OF MONITORING WELLS QC-2 
TI-IROUGH QC-36 IN TI-IE CALUMET TUNNEL SYSTEM OF THE, 'TUNNEL AND RESERVOIR PLAN DURING 2012 

well' Statistic 
Fecal 

PH E C ~  T D S ~  T O C ~  el- NH3-N I-Iardness ~ o l i f o r d  

QC- 18 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC- 1 9 Mhi~nuxn 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-20 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-2 1 Mininlum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 



TABLE 2 (Continued): DESCNPTIVE STATISTICS FOR GROUNDWATER DATA OF N O N I T O W G  WELLS 4 6 - 2  
THROUGH QC-36 IN THE CALUMET TUNNEL SYSTEM OF THE TUNNEL AND RESERVOIR PLAN DURING 2012 

well' Statistic 
Fecal 

PH E C ~  T D S ~  T O C ~  C r  SO:- NH3-N Hardness ~oliform' 

QC-22 Minimum 
Mean 
Maximuin 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-23 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Cseff. of Var. (%) 

QC-24 Millinturn 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-2 5 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 



TABLE 2 (Continued): DESCRIPTIVE STATISTICS FOR GROUNDWATER DATA OF M O N I T O m G  WELLS QC-2 
THROUGH QC-36 IN THE CALUMET TUrnTEL SYSTEM OF THE TUNNEL AND ESERVOIR PLAN DURING 2012 

well' Statistic 
Fecal 

PH E C ~  TDS~ Toe2 C1- So4** NH3-N Hardness ~ o l i f o r r n ~  

QC-26 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-27 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-28 Mlllirnum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-29 Minimum 
Mean 
Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 



TABLE 2 (Continued): DESCRIPTIVE STATISTICS FOR GROUNDWATER DATA OF MONITORING WELLS QG-2 
TIIROUGH QC-36 IN THE CALUMET TUNNEL SYSTEM OF THE TUNNEL AND RESERVOIR PLAN DURTNG 2012 

well' Statistic 
Fecal 

PH E C ~  TDS' TOC' Ci- ~ 0 ~ ~ -  NH3-N Hardness ~ o l i f o r m ~  

QC-30 Minirnum 7.6 33 3 80 1 <I0 65 0.13 54 <1 
Mean 7.9 44 416 4 < lo  73 0.25 58 < 1 
Maximum 8.3 70 500 10 <I0 8 5 0.40 65 <I  
Std. Dev. 0,3 12 41 4 0 7 0.12 4 NA 
Median 7.8 42 406 2 <lo  73 0.23 5 7 <I  
Coeff. of Var. (%) 3.7 2 7 10 106 0 10 47 7 NA 

QC-3 1 Minimum 7.1 5 552 1 14 152 1 .O 234 < I  
Mean 7.6 43 573 2 15 187 1 .0 240 <1 
Maximum 7.9 5 3 588 7 15 200 1.1 246 <1 
Std. Dev. 0.2 17 12 2 I 6 0.0 5 NA 
Median 7.6 5 0 5 74 1 15 184 1.1 23 8 < I  
Coeff. of Var. (%) 3 .O 40 2 113 4 3 3.6 2 NA 

'wells QC-l and QC-32 through QC-37 either could not be san~pled, or only a single sample was retrieved; non-functional pumps. 
'EC = electrical conductivity; TDS =- total dissolved solids; TOG =total dissolved organic carbon. 
3~eornetric mean calculated. 
4 ~ o t  applicable. 



TABLE 3: GROUNDWATER ELEVATIONS FOR OBSERVATION WELLS OC-1 THROUGH OC-11 IN THE 
CALUMET TUNNEL SYSTEM OF THE TUNNEL AND MSERVOIR PLAN MEASURED DURING 2012 

Observation Well No. 

 ate' OC- l OC-2 OC-3 OC-4 OC-5 OC-6 OC-7 OC-8 OC-8-1 OC-9 OC- 10 OC-11 



TABLE 3 (Continued): GROUNDWATER ELEVATIONS FOR OBSERVATION WELLS 06-1 THROUGH OC-1 1 IN THE 
CALUMET TUNNEL SYSTEM OF THE TUNNEL AND RESERVOIR PLAN MEASUED DURING 2012 

Observation Well No. 

 ate' OC- 1 OC-2 OC-3 OC-4 OC-5 OC-6 OC-7 OC-8 OC-8-1 OC-9 OC- 10 OC-1 l 

- 

' ~ a t e s  measurements were taken. 
2 ~ e l a t ~ v e  to Chicago city datum (579.48 ft above mean sea level) at intersection of Madison and State Streets 
3 ~ o  reading; well ~naccessible. 



FIGURE 3: MINIMUM, MEAN, AND MAXIMUM WATER ELEVATIONS FOR OBSERVATION WELLS OC-1 
TI--IROUGH OC- I 1 I34 TEE CALUMET T EL SYSTEM OF ~~ TUNNEL AND RESERVOR P ~ A N  

MEASURED DURING 2012 

Observation Well 




