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ANNUAL DATA FOR MONITORING AND OBSERVATION WELLS 

Introduction 

All monitoring and observation wells are located along the length of the Calumet 'Tunnel 
System. Four monitoring wells (QC-1, -2, -2- 1, and -2-2) and 1 1 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 140~" 
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-1, -2, and 
QC-29 through QC-37 are sampied 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). During 2013, all wells 
were sampled as required. Groundwater elevations in the monitoring wells were measured 
during each sampling event, while elevations in the observation wells were measured bi-weekly. 
The groundwater level in monitoring well QC-8-1 is no longer adequate for sampling. However, 
this well was converted to an observation well several years ago, and groundwater elevations are 
still measured bi-weekly. 

,411 monitoring wells in the Calumet Tunnel System were sampled at the required 
frequencies. However, samples could not be retrieved from Wells QC-1 and -32 through -37 
because there was no groundwater in them. These wells are considered dry. Their pumps were 
tested and classified as functional. 

Summary of Data 

Monitoring Wells. The analytical data for groundwater sampled during 20 13 from 
monitoring wells QC-2 through QC-3 1 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. Fecal coliform counts for all wells except QC-2 
(maximum of 260 MPN1100 mL) were undetectable. Table 2 lists the descriptive statistics for 
groundwater data of monitoring wells QC-2 through QC-3 1 for the year 20 13. 

Observation Wells. Groundwater elevations for observation wells OC- 1 through - 1 1 
were measured at the required frequencies. Adjusted 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 values for each well were calculated and 
plotted to determine fluctuations in groundwater elevations during the year (Figure 3). 
Generally, these iluctuations appeared to be minimal throughout the year. 





FIGLRE 2. MAP OF OBSERVATION WELLS IN THE CALUMET TUNNEL SYSTEM 
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TABLE 1 : ANALYSIS OF GROUNDWA'TER FROM MONI'I'ORING WELLS QC-2 THROUGll QC-3 1 IN THE CALUMET 
TUNNI3, SYSTEM OF THE 'TUNNEL AND RESERVOIR PLAN SAMP1,EU DURING 2013 

Fecal Water Recharge 
well i  Sample Date pH EC' 'I'DS' '1‘0~' C1- so4" NH3-N Iiardi-tess Coliform Ternp  levat ti on' Time 

MPNI 100 
in L 

< 1 
260 

2 1 
'1 
<1 
20 

(1 
'1 
< 1 

(1 
< 1 
< 1 

<: 1 

<I 
" 1 

i l  
' 1 

1 

< 1 

OC ft. hr. 

<4 8 
<4 8 
<48 
<48 
<4 8 
<4 8 

<4 8 
<4 8 
i 4 8  

<4 8 
<48 
148 

<4 8 

<4 8 
<48 

<4 8 
<48 
<4 8 

c48 



TABLE 1 (Continued): ANALYSIS OF GROIJNDWA'TER FROM MONITORING WELLS QC-2 THROUGH QC-3 1 IN THE 
CAL,IJME'T TUhTNGL SYS'TEM OF T I E  TUNNEL AND RESERVOIR PLAN SAMPLED DURING 2013 

Fecal Water Recharge 
Well' Sample Date plf EC' T D S ~  TOC' C1' NW,-N Ha1 dness Coliforrn l ' e~np   levat ti on' Time 

OC fi. 

QC-12 
QC- 12 
QC- 12 

QC- 13 
QC-13 



TABLE 1 (Continued): ANALYSIS OF GROUNDWATER FROM MONlTORlNG WEI,LS QC-2 THROUGH QC-3 1 IN 'I'HE 
CAIAJME'T TUNNEL, SYSTEM 01; 'THE 'I'UNNEI, AND RESERVOIR PLAN SAMPLED DURING 201 3 

Fecal Water Recharge 
well1 Sample Date pH EC* TDS-OC' C1- ~ 0 ~ ~ -  Nl 13-N Hardness Coliforill Temp  levat ti on' Time 

OC ft. hr. 

QC-14 
QC- 14 
QC-14 

ch 
QC- 15 
QC- 15 
QC-15 

QC-16 
QC- 16 

QC- 18 
QC- 18 
QC-18 

QC-19 
QC- 19 
QC- 19 



TABLE 1 (Continued): ANAI,YSIS OF GROUNDWATER FROM MONITORING WEI,LS QC-2 THROUGH QC-3 1 IN THE 
CA1,UMET 'I'UNNEI, SYSTEM OF THE 'I'UNNEL AND RESERVOIR PLAN SAMPLED DlJRlNG 201 3 

Fecal Water Recharge 
well' Samplc Date pH EC' 'TDS" 'TOC' CI' so4" Nf 13-N Hardness C o l i f o r ~ ~ ~  Temp  levat ti on' Time 

MPN/ I00 
inL OC ft. hr. 



TABLE 1 (Continued): ANALYSIS OF GROUNDWATER FROM MONITORING WEL,LS QC-2 THROUGH QC-3 1 IN THE 
CALUMET TUNNEL SYSTEM OF 'TI-IE 'TUNNEL AND RESERVOIR PIAN SAMPLED DURING 2013 

Fecal Water Recharge 
well ' Sample Date pf-l EC' TUS' TOC" Cf' so4" NIi,-N Hardness Coli fonn Temp ~1evation"irne 

OC ft. 



'TABLE 1 (Continued): ANALYSIS OF GROUNDWATER FROM MONITORING WEI,L,S QC-2 THROUGH QC-3 1 IN THE 
CALUMET TUNNEL SYSTEM OF THE TIJNNEI_ AND RESERVOIR PLAN SAMPLED DURING 2013 

Fecal Water Recharge 
w e l l i  Sample Date pH EC"'TDS' 'roc2 C1- ~ 0 ~ ' -  Nlli-N I-lardness Coliform Temp  levat ti on' 'Time 

MPNll 00 
mSlrn .................................... mg/L .................................... in L OC ft. hr. 

'No samples obtained from Wells QC-1 and -32 through -37; considered intermittently or pw~nanafily dry; only two santples retrieved from QC-16. 
%EC - electrical conductivity; TDS = total dissolved solids; 'TO(: = toral dissolved organic carbon. 
'~elative to Chicago city datum (579.48 Il. above inean sea level) at intersectio~~ of Madison and State Streets. 
4 ~ o  analysis; sample insitfficient for re-run. 



TABLE 2: DESCRIPTIVE S'I'ATIS'TICS FOR GROIJNIIWATEII. DATA OF MONITORING WELLS QC-2 'I'I-IROIJGI-1 
QC-3 1 IN THE CALUMET TIINNEL SYS'TEM OF 'TE4E: TUNNEL, AND RESERVOIR PLAN DURING 2013 

Fecal 
well1 Statistic PH f : , ~ '  TDS" TOC" Cl- so4'- NH3-N Hardness Coliforin" 

QC-2 Miniin~iin 7.3 
Mean 7.8 
Maximuin 8.2 

Std. Dev. 0.4 
Median 7.9 
Coeff. of Var. (%) 4.8 

t-' 

o QC-2- I Minimum 7.1 
Mean 7.7 
Maximuin 8.2 
Std. Dev. 0.6 
Median 7.7 
Coeff, of Var. (96) 7.5 

QC-2-2 Miniinurn 8.0 
Mean 8.2 
Maximum 8.5 
Std. Dev. 0.3 
Median 8.2 
Coeff. of Var. (%) 3.4 

QC-4 Minimuin 7.9 
Mean 8.6 
Maximum 8.9 
Std. Dev. 0.5 

MPNI 100 ml, 



'TABLE 2 (Continued): DESCRIPTIVE STATISTICS FOR GROUNDWATER IIATA OF MONITORING WEI,I,S QC-2 
THROUGH QC-3 1 IN TI-IE CALUME'I' TIJNNEL SYSTEM OF THE 1'UNNEL AND RESERVOIR PLAN 

DURING 20 1 3 

Fecal 
well' Statistic PH EC' 'TDS' TOC ' C1- sohz- NH,-N Hardness co1iform3 

Median 8.9 
Coeff. of Var. (94) 6.3 

QC-5 Minimuin 8.4 
Mean 8.6 

C- 

C- Maxiinurli 8.8 
Std. Dev. 0 ' 2  
Median 8.7 
Coeff. of Var. (%) 2.1 

QC-6 Minimum 8.2 
Mean 8.5 
Maximum 8.7 
Std. Dev. 0.3 
Median 8.6 
Coeff. of Var. (%) 3.0 

QC-7 Minilnurn 8.1 
Mean 8.4 
Maximuin 8.6 
Std. Dev. 0.2 
Median 8.4 
Coeff. of Var. (%) 2.8 



TABLE 2 (Continued): DESCRIPTIVE STATISTICS FOR GROUNUWAI'ER DATA OF MONITORING WELLS QC-2 
THROUGH QC-3 1 IN THE CA1,UMET TUNNEL SYSTEM OF 'I'HE 'I'INNEI, AND RESERVOIR PLAN 

DURING 20 13 

Fecal 
well '  Statistic P ~ I  KC" 'TI>S"TOC~ C 1' ~ 0 ~ ~ -  NII,-N Hardness ~o l i fo rm '  

QC-9 Minimum 
Mean 
Maxirnurn 
Std. Dev. 
Median 

w 
Coeff. of Var. (%) 

N 

QC- 10 Minimum 
Mean 
Maxiinuin 
Std. Dev. 
Median 
Coeff. of Var. (%) 

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

QC- 12 Miniinurn 
Mean 
Maximurn 
Std. Dev. 
Median 
Coeff. of Var. (%) 



TABLE 2 (Continued): DESCRIPTIVE STATISTICS FOR GROLMDWATER DATA OF MONITORING WEL,I,S QC-2 
THROUC;II QC-3 1 IN THE CA1,UME'T 'TIINNEL, SYS1'EM OF TI-EE) TLINNEL AND RESERVOIR PLAN 

DlJRING 20 13 

Fecal 
well '  Statistic PH EC" TUS" 'TOC' Cl‘ so4'- NH,-N Hardness Colifonn3 

QC- 13 Minirnum 
Mean 
Maxilnurn 
Std. Dev. 
Median 

P-- 

Coeff. of Var. (%) 
bJ 

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

QC- 1 5 Minimum 
Mean 
Maxinlurn 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC- 16 Minimum 
Mean 
Maxirnuiu 



TABLE 2 (Continued): DESCRIPTIVE STAI'IS'I'ICS FOR GROUNDWATER DATA OF MONITORING WELLS QC-2 
THROlJGH QC-3 1 IN THE CALIJMEI' 7'IJNNEL SYSTEM OF THE 1'IINNEL AND RESERVOIR PI,AN 

DUIilNG 2013 

Fecal 
well' Statistic PH EC' TIX' TOC' C1- ~ 0 ~ ~ "  NII,-N Hardness Coliform3 

Std. Dev. 
Median 
Coeff. of Var. (Oh) 

QC- 17 Minirnu~n 

c.' 
Mean 

-(L. Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

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

QC- 19 Minimum 
Mean 
Maxilnuln 
Std. Dev. 
Median 
Coeff. of Var. (%) 



TABLE 2 (Contintled): DESCRII'TIVE Sl'ATISrI'ICS FOR GROUNDWA'1'13R DATA OF MONITORING WELLS QC-2 
'I'l--IROIJGH QC-31 IN THE CALUMET TUNNEI, SYSTEM OF THE TUNNEL AN11 RESERVOIR PLAN 

1)URING 201 3 

Fecal 
well' Statistic ~ 1 1  EC' 7'DS\0CC" C1- so4'- NH,-N Hardness Coliform' 

QC-20 Minimum 7.5 
Mean 8.1 
Maxiinurn 8.5 
Std. Dev. 0.6 
Median 8.4 

C-' 

Coeff. of Var. (%) 6.9 
V1 

QC-2 1 Minimum 7.9 
Mean 7.9 
Maximuin 8.1 
Std. Dev. 0.1 
Median 7.9 
Coeff. of Var. (%) 1.4 

QC-22 Miniinum 7.7 
Mean 7.9 
Maximum 8.0 
Std. Dev. 0.2 
Median 7.9 
Coeff. of Var. (94) 2.2 

QC-23 Minimum 8.2 
Mean 8.9 
Maximum 9.3 
Std. Dev. 0.6 
Median 9.2 
Coeff. of Var. (%) 6.7 



TABLE 2 (Continued): DESCRIP'TIVE STATIS'TICS FOR GROUNDWATER DATA OF MONITORING WELLS QC-2 
THROUGH QC-3 1 IN THE: CALUMET TIINNGI, SYSTEM OF TI413 TIJNNEL AND RESERVOIR PLAN 

DIIRING 201 3 

Fecal 
well '  Statistic PH EC' TDS"TOC" C1- SO4" N1 i3-N Hardness Coliformi 

QC-24 Mini~nurn 
Mean 
Maximum 
Std. Dev. 
Median 

Coeff. of Var. (%) 
C-' 

a\ 

QC-25 Minimum 
Mean 
Maximurn 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-26 Minimuin 
Mean 
Maximuin 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-27 Minilnuin 
Mean 



TABLE 2 (Continued): DESCRIPTlVE S'I'ATIS'TICS FOIi GROUNDWATEII DATA OF MONITORING WELLS QC-2 
TEIROUGZ-I QC-3 1 IN THE CALIJMET TUNNEL SYSTEM OF THE TUNNEI, AND RI;SI<RVOIR PLAN 

DURING 20 1 3 

Fecal 
well '  Statistic  PI^ EC' 7'11~' TOC' C1‘ ~ 0 ~ ~ ‘  NH,-N Hardness Colifor~n' 

Maximuin 
Std. Dev. 
Median 
Coeff" of Var. (%) 

- QC-28 Minimurn 
--f Mean 

Maximum 
Std. Dev. 
Median 
Coeff. of Var. (%) 

QC-29 Minimum 
Mean 

Maximum 
Std. Dev. 
Median 
Coeff. of Var. (96) 

QC-30 Minimum 
Mean 
Maxiinurn 
Std. Dev. 
Median 
Coeff. of Var. (56) 



TABLE 2 (Continued): DESCRlP'I7IVE STArTIS'T1CS FOR GROUNDWATER DATA 01: MONITORING WEL1,S QC-2 
THROUGH QC-3 1 IN THE CAL1JMI:'V TUNNEL, SYSTEM OF THE TUNNEL AND RESERVOIR PLAN 

DURING 20 13 

Fecal 
well' Statistic PH EC' I 'DS~ 'TOC" C 1- so4'- NH3-N Hardness ~ o l i f o r i n ~  

QC-3 1 Minimum 7.6 2 8 490 1 13 170 0.85 182 '1 
Mean 7.8 5 9 567 1 15 182 I .O 234 < 1 
Maxiinu~n 8. I 70 626 I 16 190 1.1 264 
Std. Dev. 0.2 16 4 8 0. I 1 7 0.08 29 NA 
Median 7.7 65 567 1 15 182 1 .0 24 1 < 1 
Coeff. of Var. (%) 2.8 27 8 9 8 4 8. I 13 NA 

'No samples obtained from Wells QC-I and -32 through -37; coilsidered interr~iittently or pevlnallently dry; only two samples retrieved ti-o~n QC-16. 
'EC = electrical conductivity; TDS = total dissolved solids: TOC = total dissolved organic carbon. 
3 ~ e o ~ n e t r i c  mean calculated. 
4 ~ o t  applicable. 



TABLE 3: GROIJNIIWATEK ELEVATIONS FOR OHSERVA'TION WELI,S OC-1 'I'HROIJGII OC-11 IN THE 
CA1,UMET TIJNNEI, SYSI'EM OF THE 'I'UNNF;,I, AND RESEIIVOIR PLAN MEASURED LIIJRING 20 13 

- 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-I0 OC- I 1 



TABLE 3: CROUNIIWA'TER EL,EVATlONS FOR OBSERVATION WELLS CIC-1 THROUGH OC-1 1 IN THE 
CALUME'L' TUNNEL SYSTEM OF 'l'HE 'TUNNEI, AND RESERVOIR PLAN MEASURED DURING 201 3 

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 1 

'Date measurements were taken. 
'~e la t ive  to Chicago city datum (mean of 579.48' above sea level) at intersectiort of State and Madison Streets. 

h, 3 ~ e l l  inaccessible o n  612112013 due to llooding in the area. 
0 



FIGURE 3: MINIMUM, MEAN, AN11 MAXIMUM WATER ELEVA'TIONS FOR OBSERVATION 
WELLS OC-1 THR0UGl-I OC-11 IN TlIE CALlJMET TUNNEL, SYSTEM OF TIfE 

'TUNNEL AN11 RESERVOIR PLAN MEASURED DURING 20 13 

Observation Well 




