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DEPARTMENT OF THE ARMY 

Chicago District, Corps of Engineers 
219 South Dearborn Street 

Chicago, IL 60604-1797 

ANNUAL REPORT 

MONITORING OF DIVERSION 
OF LAKE MICHIGAN WATER 
AT CHICAGO, ILLINOIS 

INTRODUCTION 

BACKGROUND 

The City of Chicago, as well as some of its suburbs, have 
drawn on Lake Michigan for the source of their municipal water 
supply for practically their entire history. When the flow of 
the Chicago River was reversed and the Chicago Sanitary and Ship 
Canal was completed, this flow of water was effectively diverted 
from the Lake Michigan (St. Lawrence and Atlantic Ocean) 
Watershed to the Illinois River (Mississippi and Gulf of Mexico) 
Watershed. This practice continues today, although closely 
controlled by the State of Illinois, with the oversight of the 
U. S. Army Corps of Engineers, as decreed by the U. S. Supreme 
Court. This report is one of a series of Annual Reports 
prepared by the Corps of Engineers as a report on the monitoring 
activities of the Corps to the parties to the Supreme Court 
litigation and to the general public. 

This report reviews the Corps findings concerning the 
computation and measurement of diversion flows for Water Year 
1983 (1 October-30 September), as presented by the State of 
Illinois in its report, Lake Michigan Diversion Accounting for 
Water Year 1983 (attached as Appendix A). The report discusses 
the Corps activities, findings and conclusions, and other events 
concerning Lake Michigan water diversion for the period October 
1982 through September 1985 inclusive. 

  

 





AUTHORITY FOR REPORT 

Under the provisions of the U.S. Supreme Court decree in 
Wisconsin, et al v. Illinois et al, 388 U.W. 426, 87 S.Ct. 1774 
(1967) as modified 449 U.S. 48, 101 S.Ct. 557 (1980), the Corps 
of Engineers is charged with monitoring the measurement and 
computation of diversion of Lake Michigan water by the State of 
Illinois. The responsible state agency is the Illinois 
Department of Transportation-Division of Water Resources (IDOT). 
Under the terms of the modified decree, the Corps is required to 
report annually to the parties of the litigation on the 
diversion activities of the State of Illinois. 

HISTORY OF LAKE MICHIGAN DIVERSION 

Water has been diverted from Lake Michigan at Chicago into 
the Mississippi River Basin beginning with completion of the 
Illinois and Michigan Canal in 1848. At that time, diversion 
averaged about 500 cubic feet per second (cfs). Upon completion 
of the Chicago Sanitary and Ship Canal in 1900, the flow 
direction of the Chicago River was reversed and a permit was 
issued by the Secretary of War for the diversion of 5,000 to 
10,000 cfs. 

In 1922, the State of Wisconsin, concerned about the effect 
of diversion on lowering Lake Michigan levels, sought an 
injunction to prohibit the State of Illinois from diverting Lake 
Michigan water. The Supreme Court issued a decree in 1930 
establishing a phased reduction in the diversion down to an 
annual average of 1,500 cfs, in addition to domestic pumpage, by 
30 December 1938. 

Another U.S. Supreme Court decree in 1967 limited the 
diversion of Lake Michigan water by the State of Illinois and its 
municipalities, this time including domestic pumpage, to an 
average of 3,200 cfs over a five year period effective 1 March 
1970. 

The 1967 U.S. Supreme Court decree was amended on 1 December 
1980 in response to action brought by the original complainants 
joined by the states of Minnesota, Ohio and New York. This 
modified decree extended the period for determining the running 
average diversion rate allowable from five years to forty years 
and changed the beginning of the accounting year from 1 March to 
1 October. 

Three specific provisions of the amended decree affected 
the role of the Corps of Engineers. First, the Corps may enter 
into an agreement with the State of Illinois to do the 
measurement and computation of diversion flows on a cost-sharing 
basis. The Corps has chosen to not exercise this option due to





  

the possible dilution of the Corps oversight function and the 
dependence of the monitoring and accounting on two independent 
sources of funding. As such an agreement is not in force, the 
measurement and computations of the diversion are being done by 
IDOT through its consultants, the Northeastern Illinois Planning 
Commission (NIPC), the Metropolitan Sanitary District of Greater 
Chicago (MSDGC), and the United States Geological Survey (USGS). 

Second, the supervisory role for the Corps is increased, in 
that the Corps is responsible for auditing the State's 
computations and measurements. 

Third, every five years the Chief of Engineers shall 
appoint a three-member Technical Committee to determine if the 
best current engineering practice and scientific knowledge for 
measuring the diversion is being employed and to make 
recommendations as appropriate. The decree stipulates that 
",..the members should be selected on the basis of recognized 
experience and technical expertise in flow measurement or 
hydrology." and be reconvened at least once every five years. 
The first Technical Committee was convened in June 1981 and 
completed its work in April 1982. 

DIVERSION MONITORING PROGRAM 

OVERVIEW OF PROGRAM 

The Corps' Program Review has concentrated on IDOT's 
effort, with USGS, to improve the measuring and recording of 
flows at Lockport, a recommendation of the first Technical 
Committee, and on IDOT's development and calibration of a new 
accounting process. 

Flow Measurement 
  

The first Technical Committee questioned the accuracy of 
flows measured at Lockport and recommended that the flow rating 
curves be field checked and recalibrated if necessary. The 
Chicago District retained the Corps' North Pacific Division to 
prepare an estimate of cost to investigate and upgrade the 
turbine flow measuring process at the Lockport Powerhouse. The 
cost of completing this work was found to be prohibitive. The 
Corps' Waterways Experiment Station (WES) conducted mathematical 
studies to upgrade the stage-discharge rating curves for the 
powerhouse sluices and the controlling works sluices. The new 
stage-discharge curves, as developed by WES, were used to 
compute total flow at Lockport for the 1983 Water Year.





Rather than incur the expense of revising and recalibrating 
the several rating curves for the various structures at 

Lockport, IDOT opted to install an Acoustic Velocity Meter (AVM) 

in the Sanitary and Ship Canal upstream from Lockport at the 
Romeoville Bridge. The use of the AVM will resolve a number of 
issues raised by the first Technical Committee. The device was 
installed in March 1984 and calibration was completed in March 
1985. Flow data from the AVM were used as an independent check 
on hydrologic trends developed by the new accounting process. 
IDOT intends to use AVM data for all Lockport measurements 
beginning with the 1985 water year. 

The AVM employs acoustical transducers to measure the 
velocity of sound through water. The flow is determined from 
the downstream component of the sound waves. The AVM is 
positioned at the Romeoville Bridge, approximately six miles 
upstream of the Lockport facilities. The advantages of this 
location are that it is on a relatively uniform reach of the 
Chicago Sanitary and Ship Canal, no major inflows or outfalls 
exist between the AVM and the controlling works, and it is 
located far enough from the controlling works that pool drawdown 
is not a significant factor in the accuracy of measurements. 
While the AVM does not measure flow at Lockport, as specified by 
the decree, the flows measured by the AVM are the same flows 
which pass through the Lockport facilities downstream. 

Calibration of the AVM was completed in March 1985. This 
consisted of seven sets of field measurements taken using 
standard Price AA current meters. The last set of these 

measurements was completed on 4 March 1985. Total flows for 
each set of field measurements were calculated and compared to 
the flows reported by the AVM for the same time period. The AVM 
record showed agreement within 2% for five of the seven field 
tests. The remaining two tests were conducted while the canal 
level was fluctuating and results varied by (+) 4.0% and (+) 
8.8% from AVM records. Calibration checks are to continue 
quarterly to insure that the accuracy of the AVM is maintained. 

A system flaw was found in March 1985 with a breakdown of 
the AVM device. A passing vessel severed the AVM transducer 
communications cable rendering the AVM inoperable. No data were 

gathered for thirty days. Following its repair in April 1985, 

the AVM was not recalibrated until a field check on 29 August 
which showed that the AVM was recording only 80% of field 
measured flow. IDOT reported that USGS is currently addressing 
the problem. 

Under IDOT's direction, the USGS developed a backup system 

using a regression analysis of Brandon Road Lock flow records to 

determine flows in the event of AVM malfunction. The Corps 

plans to evaluate this method as well as alternatives and will





  

discuss endorsement of and the need for this backup system in the 
1986 Annual Report. 

Accounting Procedures 
  

The Corps maintained close contact with IDOT and its agent, 
the Northeastern Illinois Planning Commission (NIPC), during the 
development of the new accounting procedure. This new procedure 
uses a hydrologic model to account for flows throughout the 
diversion area. The basic model is a variation of the Hydro- 
Comp Model originally developed by NIPC to conduct Section 208 
Water Quality Studies. It has been used for several studies by 
NIPC and other agencies, including the Corps in its Chicago 
Underflow Plan (CUP) Study. 

Using a form of comparative analysis of historical flows 
combined with samplings of flow computation checks, the Corps 
verified the reasonableness of the model. Simulated and reported 
flows for specific diversion components were compared with 
historic trends for the respective flow components (figure 2). 
The AVM data available were also used to determine the 
reasonableness of the hydrologic model. AVM records for 1985 
were plotted with MSD Lockport records (figure 4) and the plots 
analyzed for trends. These trends were compared against similar 
plots of the hydrologic model's simulated flows vs. Lockport 
records for 1983 (figure 5). 

In both cases, similar trends were observed. The simulated 
flows derived from the new accounting system tend to be higher 
than the Lockport record during low flow conditions. 
Conversely, during high flow, or storm events, the simulated 
flows are lower than the Lockport record. This same trend is 
established by the AVM for the 1985 data, indicating a strong 
degree of reliability in the hydrologic model. It is important 
to note that much of the formulation of the new hydrologic model 
was done prior to the availability of the AVM records; 
therefore, this type of a comparison is an excellent independent 
check. 

Other Activities 
  

The Corps finalized its Standard Operation Procedure (SOP) 
for the measurement of leakage at Lockport Lock. This SOP will 
be followed in the event that measurement of flow at Lockport is 
required (as opposed to the measurement of flow by use of the 
AVM at Romeoville). Copies of the SOP are available at the 
Chicago District Office of the Corps of Engineers.





DIVERSION ACCOUNTING REPORT FOR WATER YEAR 1983 

On 27 November 1985, the State of Illinois submitted the 
revised Lake Michigan Diversion Accounting Report for Water Year 
1983 to the Corps of Engineers (Appendix A). The report 
highlighted three areas of interest: 

  

a. a major modernization of the accounting process, 

b. the inclusion of sewer induced groundwater pumpage as a 
deduction, and 

c. the use of new, Corps-developed, rating curves to modify 
the recorded flow at Lockport. 

Hydrologic Model 
  

The 1983 Accounting Year Report was developed using the 
hydrologic model described above. Use of the new model will 
result in improvement in the bookkeeping and computational areas 
of the accounting process while not changing the basic formula 
decreed by the Supreme Court. The model allows actual reported 
water supply data to be used where the earlier method relied on 
the previous year's supply data. Additionally, in areas where 
direct flow measurement is not feasible, the hydrologic modeling 
provides synthetic flow determination based upon actual 
rainfall, ground cover, and land use parameters for the ungaged 
area. 

The hydrologic model used is a variation of the Hydro-Comp 
Model. The model was used to allocate flows entering the 
Chicago waterways among their various sources. The allocation 
is made between both point and non-point sources which include 
Lake Michigan, municipal treatment plants, combined sewers, 
groundwater, commercial and industrial plants and precipitation 
runoff. 

In 1976, the basic NIPC Hydro-Comp Model was calibrated to 
local climatic, physiographic and anthropogenic conditions. 
This involved an adjustment of mathematical relations so that 
the relevant physical reactions are accurately represented by 
the model. For diversion accounting purposes, the model was 
modified by dropping water quality parameters. 

Once calibrated, the model was verified for the years 1969 
through 1982 by summing the component flows and comparing the 
sums with the total measured Lockport flow (Table 2). The sums 
ranged from 6% below to 10.8% above Lockport records. The 
synthetic (or non-measured) flow components for the annual sums 
ranged from 6% to 12.4% of the totals.





  

An integral part of the accounting system is the water 
budget system employed in the model which allows component 
verification at various checkpoints. Simulated flows (the sum 
of individual components) for a watershed sub-area are compared 
with recorded measurement at metered points such as sewage 
treatment plants or pumping stations. A variance in the 
comparison may provide indication of errors in the raw data or 
in the system itself. 

Sluice Discharge Rating Curves 
  

The first Technical Committee recommended that the flow 
rating curves for the Lockport facilities be checked and 
verified. The Corps conducted preliminary investigations on the 
turbines, powerhouse sluices, and controlling works sluices. The 
results indicated that the rating curves were inaccurate. In 
April 1983, the Corps' Waterways Experiment Station, through 
mathematical model and other analytical studies, developed new 
flow curves for the powerhouse sluices and controlling works 
sluices. This work is documented in Lockport Power Plant Sluice 
Gate and Control Works Discharge Evaluation, dated September 
1985, and is available at the Chicago District Office of the 
Corps of Engineers. The new rating curves were used to modify the 
MSD Lockport flows by adjusting the flow computations for the 
Sluices. For the 1983 water year, the modifications reduced the 
diverted flow by 180 cfs. 

  

  

Sewer Induced Groundwater Pumpage 
  

The State of Illinois, in a letter dated 7 May 1984, 
proposed that an unmeasured component of groundwater pumpage be 
treated as an allowable deduction. This component, termed 
"Sewer Induced Groundwater Pumpage," was defined by the State as 
",..that groundwater which would have evaporated or filtered 
into lower aquifers if not for the presence of the sewer 
networks." 

The State based its proposal on the premise that, as the 
sewer action requires pumps to move the water from the upper 
water table to the treatment plants, this component is part of 
the allowable deduction for groundwater pumpage. For Water Year 
1983, IDOT determined this component to be 47 cfs. This factor 
was not included in any flow computations. 

Flow Computations 
  

The total annual flow at Lockport for Accounting Year 1983 

is reported as 3,991.5 cfs. The total reported deductions . 

amounted to 403.5 cfs, as identified in columns 4, 5, 6 and 8 in





Table 1. The net total diversion for Accounting Year 1983 is 
reported as 3,613.1 cfs. As of 30 September 1983, the long-term 
average diversion flow is 3,268.8 cfs. (Averaging began with 
water year 1981). A graphic representation of component portion: 
is given in figure 6. 

FINDINGS CONCERNING DIVERSION ACCOUNTING PROGRAM 

Domestic Pumpage 
  

Domestic pumpage is water pumped from Lake Michigan or from 
groundwater sources for some purpose. The U. S. Supreme Court 
decree includes water pumped for industrial use as domestic 
pumpage. Domestic pumpage from Lake Michigan, and from 
groundwater sources recharged by Lake Michigan, is diversion 
when it reaches the river/canal system as sewage. Domestic 
pumpage from other groundwater sources is deducted from the 
Lockport flows. 

Domestic pumpage is measured directly at the initial supply 
pump stations. Lake Michigan water is measured at the water 
intakes and the primary treatment plants. Groundwater 
withdrawals are measured at the pump stations. The new 
accounting system uses a consumptive use factor of 0.9 to 
represent water supply pumped which actually passes Lockport as 
sewage effluent. 

The Corps interprets the language in the decree on domestic 
pumpage as implying municipal and industrial water supply. The 
use of the 0.9 factor in the new accounting model to represent a 
reduction due to consumptive uses appears reasonable. 

Non-Diversion Runoff 
  

Runoff from outside of the Lake Michigan Watershed which 
reaches Lockport through the sewer system is deducted from the 
total diversion. The primary source of this flow is from the 
Des Plaines Watershed. The Des Plaines Watershed is divided 
into three subareas for which non-diversion runoff flows are 
calculated. These are the Upper Des Plaines, Lower Des Plaines 
and Summit Conduit. 

| 

   
  

Upper Des Plaines Watershed 
  

Under the old accounting system, water flows were measured © 
at the Upper Des Plaines Pump Station (UDPPS). A correction 
factor was used to include areas not tributary to UDPPS. Any 
Lake Michigan water reaching the UDPPS was subtracted from the 
flow and the modified flow was deducted from the Lockport flow.





Under the new system, estimated flows based on water supply, 
precipitation, sewer infiltration and sewer treatment plant flows 
are used. 

The Corps found that the simulated flows failed to match the 
recorded flows at the UDPPS (figure 7), but did match the flows 
at the West-Southwest Treatment Plant at Stickney (figure 8). A 
field inspection by the Corps verified that, during high flow 
periods, flows were capable of bypassing the UDPPS metering 
system. Conversely, during low or normal flows, effluent being 
pumped could leak back into the sump, resulting in double 
counting and high metered flows. During the 1983 water year, the 
new system reported 109 cfs of which 77 cfs flowed through the 
UDPPS. Direct measurements at the UDPPS were 85 cfs, or 10% 
higher than simulated. 

Lower Des Plaines Watershed 
  

The configuration of the Lower Des Plaines Watershed 
prevents the direct measurement of total flow at any single 
point. Under the old system, flows were measured on the Hart 
Ditch and substituted for the Lower Des Plaines Watershed. The 
Hart Ditch Watershed is similar in topography and geology. By 
multiplying Hart Ditch flows by a factor of .95 to account for a 
slight difference in area, a representative flow estimate was 
produced. 

The first Technical Committee suggested that land use 
factors, such as surface cover, percent combined sewer use and 
population density, be compared to verify the substitution 
representation. The new system generates an estimate of flow 
using hydrologic simulation based upon data gathered directly 
from the Lower Des Plaines Watershed. The hydrologic simulation 
for Water Year 1983 resulted in a flow of 121 cfs compared to 90 
cfs from the Hart Ditch substitution (figure 3). An 
investigation of precipitation records from the two watersheds 
showed that the Lower Des Plaines Watershed received 
approximately 36% more precipitation than the Hart Ditch 
Watershed. This fact accounts for a significant difference in 
the runoff of the two watersheds. 

In the case of the Lower Des Plaines Watershed, all runoff 
is deductible since it is intercepted by the Cal-Sag Channel and 
carried directly to Lockport. 

Summit Conduit 
  

The Summit Conduit collects sewage and runoff from a small 
area of the Des Plaines Watershed. In prior years, the conduit 
was gaged and flows were directly recorded. The first Technical





Committee questioned the accuracy of the gaging system in use. 
The new accounting system replaces direct measurement with 
hydrologic simulation based on the characteristics of the 
drainage area. The hydrologic simulation for Water Year 1983 
resulted in an average annual flow of 13.7 cfs. The gage 
recorded an average annual flow of 14.9 cfs. 

Grand Calumet River 
  

The Grand Calumet River flows into the Little Calumet River 
above the O'Brien Lock and Dam. The Indiana Canal connects the 
Grand Calumet with Indiana Harbor, allowing flow directly into 
Lake Michigan. Flow in the Grand Calumet between the Little 
Calumet River and Indiana Canal can go either east or west, 
depending upon the hydraulic gradient. The location of the 
hydraulic summit between the Indiana Canal and the Little 
Calumet River is dependent upon the elevation of Lake Michigan. 
As the lake level rises, the summit moves east, closer to the 
Indiana Canal. The amount of sewage effluent from the Hammond, 
Indiana treatment plant flowing into the Little Calumet River 
and then into Illinois is thus dependent upon the level of Lake 
Michigan. The publication titled Flows Crossing the Lake 
Michigan Diversion Boundary in Indiana, completed in 1978, 
documented a method of estimating the quantity of Indiana 
domestic pumpage which reaches Illinois as sewage effluent based 
upon the level of Lake Michigan and the record of domestic 
pumpage. For the 1983 Water Year, that quantity is estimated to 
be 50.7 cfs. 

  

  

Summary 

Historical flows at Lockport were plotted against 
historical runoff component flows (Figure 2). The plots did not 
result in a linear correlation between total flow at Lockport 
and runoff component flows. Instead, the plots showed a 
scattering of data points. The 1983 values for runoff 
components are reasonable when compared to the range of historic 
values, as shown in the table below. 

10





  

Table 3 - Components of runoff 

  

  

Historical 
Range 

1983 (1969-1982) % Difference 

Lockport recorded 4170 3206 3795 +10% 

Summit Conduit 
Recorded 14.9 8 14 +6% 
Simulated 13.7 in range 

Lower Des Plaines Watershed 
Hart Ditch Substitution 90 11 96 in range 
Simulated — | 121 +25% 

Upper Des Plaines 
Recorded 122 49 129 in range 
Simulated 109 in range 

Illinois Watershed 
Recorded 231 51 231 in range 
Simulated 244 +5% 

Total 
Recorded 461.9 119 470 in range 
Simulated 487.7 +4% 

  

FINDINGS CONCERNING DIVERSION ACCOUNTING REPORT FOR WATER YEAR 1983 

The Corps! review of the State of Illinois' Lake Michigan 
Diversion Accounting Report for 1983 (Appendix A) can be 
  

summarized as follows: 

  

a. the use of a hydrologic model in flow accounting is 
consistent with state-of-the-art technology and provides 
reasonable accounting of non-measured flows; 

b. the use of Corps-developed flow rating curves for the 
Lockport Powerhouse and Controlling works sluices improves 

at





the accuracy of measured flow for these flow components; 

c. the inclusion of sewer induced groundwater pumpage as a deduction is not consistent with the U.S. Supreme Court decree and cannot be used; and 

d. differences between precipitation data recorded by MSDGC and that provided by the National Oceanographic and Atmospheric Administration (NOAA) exist which may be greater than can be explained by localized meteorology. 

Hydrologic Model 
  

A two-tier approach to the final certification of the new accounting procedure is being taken by the Corps. The first level is a determination of the reasonableness of the simulated flows produced. This determination is based on comparative analysis of the simulated flows versus historical data for the Same component flows. Sample procedures and results were discussed earlier in this report. 

The second level will be a detailed analysis of the model's algorithms and flow parameters to be done during 1986. This analysis will be the basis for final certification of the accounting system. It is noted that approximately 80% of the flows are directly measured and that in those cases where measured data is in conflict with simulated flows, the measured data was used in the accounting report for Water Year 1983. 

Flow Measurements 
  

The Corps conducted several spot-checks of MSDGC computations of flow through the powerhouse, lock, and 
controlling works at Lockport. The total flows computed by MSDGC were also graphically compared with the modified (using the Corps-developed rating curves) Lockport flows reported by IDOT (figure 9). A number of differences in daily flows were identified. Those particular daily flows were then analyzed for reasonableness based on the anticipated effect of the new rating curves. Those daily flows which differed from the anticipated result were recalculated by the Corps. Apparent errors in Calculations thus identified were reported to IDOT and corrected in the final IDOT Accounting Report. 

Sewer Induced Groundwater Pumpage 
  

IDOT's proposal to include sewer induced groundwater 
pumpage as a component of the groundwater pumpage deduction is 
based on an October 1981 study, summarized in Part III of the 

ie  





  

Accounting Report for Water Year 1983 (Appendix A). Ina May 
1985 report, titled Report on a proposal by State of Illinois 
Department of Transportation, Division of Water Resources to 
Consider Induced Infiltration as a Deduction in the Lake 
Michigan Diversion Accounting Procedure, the Corps recognized 
that "...sewer joints, given surrounding positive head 
differential, will drain near subsurface flow, some of which 
would not have reached the Lake Michigan watershed if surface 
urbanization were as it is today and sewers had not been 
constructed...". 

    

      

      

  

In a separate action (10 July 1985), the U. S. Department 
of Justice has rendered an opinion that the inclusion of sewer 
induced groundwater pumpage as an allowable deduction requires 
an amendment to the decree. 

The State of Illinois has taken exception to the Justice 
Department's opinion as ignoring the State's allegation that 
sewer induced groundwater pumpage is a portion of the 
groundwater pumpage component which is already addressed in the 
decree. Justice has reaffirmed its position (23 August 1985). 

The total quantity in question for Water Year 1983 is 47.1 
cfs. | 

Precipitation Data 
  

The Accounting Report for 1983 identifies a concern that 
precipitation data provided by MSDGC varies significantly from 
that received from NOAA. After review of the data used in the 
flow simulations, the Corps found that the precipitation data 
used by IDOT was significantly lower than the published data for 
MSDGC gages. While the total effect on diversion flows is 
small, correcting the precipitation data would result in an 
increase of deduction runoff and ultimately lower the total 
diversion for the 1983 water year. 

Certification of Flows 
  

After review of the Accounting Report for Water Year 1983 
and the data from which it was derived, the Corps found the 
following flows to be correct and are certified: 

Total annual average flow at Lockport 3,991.5 Crs 
Total deductions from Lockport record 403.5 cfs 
Lake Michigan domestic pumpage not reaching canal 25.1 cfs 
Total diversion for Water Year 1983 3,613.1 cfs 

40-year average 3,268.68 Cis 
Total diversion to date (Water Years 1981 - 1983) 

above 3,200 cfs: | 206.4 cfs-years 

13





FUTURE PROJECTS AND STUDIES BY CORPS OF ENGINEERS 

As a result of the recommendations of the first Technical 
Committee, the Corps is preparing a Master Plan for the Corps 
review of accounting procedures. The Master Plan is scheduled 
for completion in 1986. 

Second Technical Committee 
  

The second Technical Committee will be convened in Fiscal 
Year 1986. The committee is expected to further review the new 
accounting system and the reliability of the current system of 
measuring flows. The committee will be charged with providing 
overall review and recommendations to improve the technical 
processes used in diversion accounting considering the current 
best engineering and scientific methods. 

Calibration and Documentation of Flow Components 
  

  

The Corps will initiate procedures in Fiscal Year 1986 to 
establish and review calibration procedures and documentation 
for the primary diversion flow components. Currently, some 
calibration of primary flow devices is conducted, but little 
documentation is done. The Corps program will initiate a formal 
review which will add periodic document review to continuing 
field monitoring of calibration efforts. 

The Corps will evaluate the proposed backup to the AVM. 
Alternatives will be evaluated based on accuracy, reliability 
and cost effectiveness. 

The need for a gage at the Summit Conduit, discontinued in 
October 1984, will be evaluated. The previous gage was 
improperly located. Flow is currently being estimated by 
hydrologic simulation. The evaluation of a replacement gage 
will consider accuracy vs. hydrologic simulation as well as cost 
effectiveness of on-site metering. | 

Review of Hydrologic Model 
  

Of immediate concern to the Corps is a comprehensive 
detailed analysis of the new accounting model. This review will 
transcend that done for this report in that the specific program 
logic, flow algorithms, hydrologic parameters and calibration 
procedures will be analyzed and reviewed by Corps experts on 
hydrologic modeling for the purpose of verifying the model for 
continued use as the sole accounting system. 
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Phase I TARP Effects on Accounting 
    

The main stem of Phase I of the Tunnel and Reservoir Plan 
(TARP) was placed in operation on 25 May 1985. The impact of 
the system on accounting and any required modifications to the 
accounting program proposed and/or implemented by IDOT will be 
studied during the coming months. 

RECOMMENDATIONS AND CONCLUSIONS 

REVIEW OF STATE OF ILLINOIS' RECOMMENDATIONS 

Based on IDOT's recommendations as provided in Section VII 
of the 1983 accounting report, the Corps concludes the following: 

a. IDOT Recommendation: 

Further investigations into the accuracy of recorded 
flows at the Controlling Works and Powerhouse at 
Lockport are needed. Particular attention is needed 

to quantify submergence at the Controlling Works and 
its cause. 

Corps' Conclusions: 

This is needed only if the controlling works and 
powerhouse at Lockport are used as the backup 
measurement system. 

b. IDOT Recommendation: 

The MSDGC should incorporate the revised Corps' 
ratings for free flow discharge into their calculation 
of discharge for the Controlling Works and Powerhouse. 
The MSDGC should also establish a continuous record of 
tailwater elevations at a suitable location downstream 
of the Controlling Works. 

Corps' Conclusions: 

MSDGC should use the revised rating curves. 
Furthermore, if the controlling works and 
powerhouse flows are needed as part of a backup 
measurement system, then tailwater and headwater gages 
should be installed at the controlling works. The 
responsibility for accomplishing these changes is 
IDOT's. 

LS





IDOT Recommendation: 

Further investigation is needed to determine the reasons for imbalances between estimated and recordec flows at the three major MSDGC treatment plants. Are for investigation include the following: 

Lis Model assumptions with respect to sanitary return flow and infiltration and inflow 
quantities. 

2 Possible leakage from the Canal through combined sewer overflow structures. 

3. Possible unreported major discharges to the plant from groundwater or surface water supply 
return flows. 

Corps' Conclusions: 

We agree with IDOT's recommendation. It is expected that IDOT will sponsor such investigations a: funding allows. 

IDOT Recommendation: 

The monitoring of flow at the Upper Des Plaines Pumping Station should be discontinued for diversion accounting purposes due to uncertainties in its recorc which cannot be resolved without Significant increased maintenance and flow monitoring changes. 

Corps' Conclusions: 

We agree to discontinue the monitoring of this flow; however, it is expected that total flow records at thi gage will continue to be maintained by IDOT in order t. be used as a system check for any significant shifts i output trends from this service area. Data derived from the records should be provided in tabular format. 

IDOT Recommendation: 

Investigations into the possibility of long-term biases among precipitation gages reporting to NOAA, MSDGC and the City of Chicago should be undertaken based on significant differences noted during the 1983. 
water year. 

Corps' Conclusions: 

We support such an investigation by IDOT. 
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f. IDOT recommendation: 

Flow monitoring at the Summit Conduit should be 
discontinued due to problems with frequent gage 
malfunctions, the relatively small amount of flow from 
this area, and the ability to reasonably estimate 
flows from this area using pumpage data and runoff 
simulation. 

Corps' Conclusions: 

The Corps is not convinced that this gage site should 
be discontinued. The measurement of this component 
will be a work task to be reviewed by the second 
Technical Committee in FY 1986. 

g. IDOT Recommendation: 

The flow transfers from the MSDGC's design O'Hare 
service area to the Northside Treatment Plant should 
be metered to provide a better estimate of quantity 
and flow variations. 

Corps' Conclusions: 

We support IDOT's implementation of such metering. 

SUMMARY CONCLUSIONS 

The Lake Michigan diversion accounting program is going 
through significant modifications in the technical methodology 
used in computing total flows at Lockport and in the computation 
of the deductions. The main features of these changes are a 
result of the first Technical Committee review. These features 
are the concern over the installation and reliability of the 
AVM, the existing MSDGC total flow measurement procedure and 
results, and the NIPC water balance methodology. 

As discussed in both the IDOT report on Water Year 1983 and 
the Corps review, some minor inconsistencies still exist within 
the accounting system. Notwithstanding these inconsistencies, 
the results represent an improvement in the accounting 
procedures. Just as the physical features of the diversion area 
are dynamic, so is the accounting system itself. 

It is expected that the implementation of the first 
Technical Committee's recommendations will, over the next 
several years, continue to improve the diversion monitoring 
system. The review by the second Technical Committee, scheduled 
to begin in the spring of 1986, will result in future 
improvements to the overall system as well. 
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CORPS OF ENGINEERS! FINDINGS 

Based on the review of the State of Illino Michigan Diversion Accounting for Water Year 19 
is' report, Lake 
83, data 

  collected by agencies of the State of Illinois, Sheets, field investigations ana special studie 
computation 

s conducted by o} for the Corps of Engineers, the Corps reaches the following conclusions: 

a. Annual Lake Michigan Diversion for Wat correctly reported by the State of Illinoi 
The long-term average diversion flow, as o 
1983, is 3,268.8 cfs. 

er Year 1983 is 
S aS 3613.1 cfs. 

£f 30 September 

b. The new accounting system is reasonable in its approact and produces a final accounting product wh ich is reasonable and in agreement with historic trends. The new accounting system produces overall results which are 
using state-of-the-art measuring technique rigorous and detailed analysis, the new ac 
is provisionally certified for future use. 
accepts the new accounting system for Wate in subsequent years is Subject to the resu 
review. 

Cc. A backup system to the AVM for measuri flows is still necessary and should be mai 

d. The Department of Justice has taken th 
the proposal by the State of Illinois for 
groundwater pumpage" cannot be allowed as 
Illinois will continue to report "sewer in 
pumpage" as a component of diversion flow 
accounting program. 

e. It is appropriate to account for the n 
flows from the Lower Des Plaines watershed 
estimates derived from the hydrologic mode 
substitution method previously used. 

f. Variations in precipitation data gathe 
different sources exceed what can be expla 

substantiated 
S. Pending a 
counting system 

The Corps 
r Year 1983. Use 

lts of further 

ng Lockport 
ntained. 

e position that 
"Sewer induced 
a deduction. 
duced groundwater 
in their 

on-diversion 

using flow 
l rather than the 

red from 
ined by localized 

meteorology. This may affect the accuracy of non-diversion 
runoff flows. 
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LAKE MICHIGAN DIVERSION ACCOUNTING FOR WATER YEAR 1983 

i, Introduction 

The 1983 water year accounting for the State of Illinois' 

diversion of Lake Michigan water is the result of a major effort 

by the state to improve the accounting procedure. Previous 

accounting procedures had relied on eStimation techniques which 

met the directives of the U.S. Supreme Court decree but did not 

attempt to cross check measured and estimated values. fThe new 

accounting procedure also meets the directives of the U.S. 

Supreme Court decree and at the same time, through a system of 

water budgets, checks whether the water entering key points in 

the diverted watershed system balances with the total water 

leaving those points. 

A. Budgets 

A total of 13 water budgets were prepared using both measured and 

estimated data, the latter obtained from simulation of the 

hydrologic response of the major sewer systems and _ ungaged 

watersheds. The water budgets are the starting point for the 

analysis of data collected to prepare the diversion accounting 

report. These budgets are discussed in detail in the Lake 

Michigan Diversion Accounting Manual of Procedures’ (NIPC, 
  

1985). In balancing against the most important flow budget, 

Lockport Powerhouse and Controlling Works, over 85 percent of the 

flow data was meaSured and less than 15 percent estimated.





Table 1 shows the budgets used in the new accounting procedure 
Budgets 1 through 3 are not true budgets, in the sense thé 
inputs are measured against Outputs, but rather are Summations o 
Critical water Supply pumpage data by user. Further, Budget 
4,9,10, and 11 do not independently balance inputs versu: 
Outputs. These budgets are used to estimate stormwater runoff at 
Stream gages by Subtracting Sanitary and point source flow fron 
the streamflow record. Budgets 53,6,7,8,12 and 13 compare 
measured and estimated inputs against meaSured output. At the 
Metropolitan Sanitary District of Greater Chicago (MS DGC) 
treatment plants (Budgets 5,7,8 ana 12) this is actually a 
balancing of estimated inputs versus Measured inputs to the 
treatment Plants, since Plant effluent is not measured, 

Table 1: Water Budgets 

  

  

  | 

  

Tributary No. Name 
to Nos, 

1 Lake Michigan Water Supply 
4-11, 13 2 Groundwater Supply Lake Michigan Watershed 4-11, 13 3 Groundwater Supply Des Plaines Watershed 5-8, 12, 13 

4 North Branch Chicago River at Touhy Avenue 13 5 Northside Treatment Plant 
13 6 Upper Des Plaines Pumping Station 7 7 West-Southwest Treatment Plant 
13 8 Calumet Treatment Plant 
pa 

q Little Calumet River at State Line ll 10 Thorn Creek at Thornton 
LL Ve | Little Calumet River at South Holland 13 LZ Lemont Treatment Plant 
13 13 Lockport Powerhouse and Controlling Works 

    

A-4  





  

B. The Accounting Report 
  

Following the preparation of these budgets, their components are 

used to compute the accounting report. Table 2 is the new 

accounting report for the 1983 water year. Table 3 shows the 

MSDGC hydraulic report format. Columns 1 through 6 of the MSDGC 

hydraulic report format have been condensed into a single Column 

1, Total Measured Flow at Lockport. Eventually, this column will 

be reserved for total flow measured by the AVM station near 

Romeoville. Column 2 of the new report is the same as Column 7 

of the MSDGC format, accounting for withdrawals above Lockport. 

Column 3 is the same as Column 8 of the MSDGC format and is the 

Summation of total flow past Lockport plus canal water supply 

withdrawals. Column 4 (MSDGC Column 9) is groundwater pumpage 

from the Lake Michigan watershed by Illinois the sewage effluent 

derived from which reaches Lockport. Column 5 (MSDGC Column 10) 

is groundwater pumpage by Illinois outside the Lake Michigan 

watershed the effluent from which reaches Lockport. Column 6 

(MSDGC Column 11) is all Indiana domestic pumpage the sewage 

effluent derived from which reaches Lockport. 

Columns 7 and 9, sewer induced groundwater pumpage from Indiana 

and Illinois, respectively, have no equivalent in the MSDGC 

reports. The concept of sewer induced groundwater pumpage refers 

to subsurface runoff, or groundwater, which ordinarily would not 

reach a stream but because of the presence of sanitary or 

combined sewers, is "pumped" due to increased hydraulic 

efficiency to treatment plants as sewer infiltration and then 

A-5





O
e
m
 

em 
mmn 

9 
= 

oe 
o
w
 

wg 
oo 

ow 
= 

0 
8 

= 
oe 

m
n
 

9 
o
m
 

oe 
a
 

= 
om 

3 
o
m
 

$a 
e
m
 

a
 

n
n
 
8
 

n
n
 

m
n
 
r
e
e
 

Fe 
rr 

n
n
 

Oe 
ee 

er 
e
e
t
e
n
=
 

o
w
 

e
e
 
e
c
e
e
 

G
o
o
w
e
s
 

o
o
r
 

ew 
f
o
r
o
s
 

w
e
e
t
 
c
e
w
e
w
o
w
r
§
c
r
e
e
c
 = 

4 

 
 

902- 
Elb- 

L02+ 
ELL+ 

v6 
+ 

v
6
 + 

WNS 
BALZe 

[NWN 
jenuuy 

4
°
2
6
 

o
°
9
e
t
 

t
°
4
S
8
 

9
°
S
6
9
 

iF | 

S
u
s
r
d
u
i
s
 

4
3
3
4
1
0
 

  4 
= 

Sura) 

6 
°
S
6
 

( 
we 

G
H
S
U
L
V
A
 

Q
i
v
3
Z
a
i
a
 

e
O
u
d
 

a
s
 
O
n
n
a
 

  

- 
$3) 

2
°
 

i
9
t
 

€
°
e
2
e
t
 

o
°
6
e
s
 I 

4 
et 

S
I
O
N
T
N
E
 

  

e
e
e
 

w
N
S
u
Z
a
l
a
 

W
w
s
o
l
 

  

692E 

960£ 

SOLE 
 
 

“bay 
bupuuny 

AR9) 
Ob 

(ELL) 
S39 

E19 

($°96) 
339 

L80E 

(26) 
$39 

SOLE 
 
 

(S32 
OOZ"E 

JO 
%) 

UOS4dAIQ 
jenuuy 

338930 
LUNOD 

JWIAYdNS 
°S°N 

GIONIWY 
O86 

Y3IONN 

NOTSUSATG 
NVDIHOIW 

3JXV1 
,SIONITII 

30 
SNLVLS 

  
  

} 
m
e
 
e
e
s
 

o
e
 
f
o
e
s
 
e
e
e
}
 

© 
oem 

e
e
 
o
e
 

§ 
o
o
 
w
w
w
 

@ 
§
e
 
o
e
 

o
e
 
o
w
 

© 
o
e
 

o
m
 

oom 
4   

t
°
*
s
2
 

& 
°C 

Oe 
v
°
9
o
e
 

t
°
9
2
 

8
°
e
6
<
 

o
*
S
2
 

G
e
u
e
 

€ 
°
2
v
2
 

Z
°
e
 

2
°
0
€
 

€
°
4
0
8
 

9
°
0
9
 

e
°
2
e
 

S
°
6
l
e
 

e
°
O
-
 

i
°
s
e
 

~°a2 
16 

o
°
e
e
 

6
°
S
e
 

€
°
t
o
e
8
 

6
°
6
4
 

t
°
2
2
 

e° 
v
e
y
 

€
°
6
e
 

e
°
c
e
 

e
r
e
c
t
 

g
°
u
e
 

w
o
e
 

€
°
s
9
2
 

a
°
¢
t
 

2
°
2
2
 

E
°
v
d
v
 

O
°
6
E
S
 

€
°
c
e
 

&
°
O
u
r
 

c
°
e
e
 

c
°
e
2
 

o
°
s
a
l
 

e
°
8
 

( 
ut 

i 
os 

4 
6 

(
r
a
v
s
a
)
 

se 
S
I
O
N
 

W
N
Y
V
2
 

QuarI, 
szaje 

Ni 
ol 

4
n
0
c
 

[| G
H
S
U
L
V
A
 

S
b
H
I
S
I
G
]
,
 

-
*
x
I
O
1
 

[
G
i
s
 
s
a
t
a
 

S
O
N
 

“
n
o
u
s
 

O
3
3
 

a
Y
V
G
K
N
G
|
 

S
M
O
L
A
 

| A
I
D
V
G
N
N
G
 

*
4
9
2
3
R
n
0
0
]
-
2
N
G
a
d
 

[| a
i
s
u
w
N
Y
D
 

*
H
D
 

ite 
W
w
i
o
k
 

[
O
R
I
N
 

a
u
v
i
 

u
2
a
r
a
s
 

é 
919el 

c 
°
S
s
e
 

z
2
°
c
e
 

W
a
w
d
 

r
e
t
 

Vv 
3G 

G
H
S
t
a
v
a
 

S
I
N
 
I
V
a
 

$
3
0
 

w
O
d
s
 

2
2
O
n
N
N
G
 

  

w
o
 

= 

€861 

7861 

(86 

 
 

JAea, 
B
u
i
q
u
n
o
s
s
y
 

(LISO1-€ 
SHMNII=ZE 

NMNIG) 
see) 

“ 
(MOINTGO 

©1030 
JILASNME 

°S°N 
W3d 

MOLL 
INGIC 

V 
SV 

AIONIINI 
LON 

(6 
GRAV 

2 
SNANTIOI) 

JDVANNG 
GAIVAGICWGD 

USINGNE 
tanas 

9) 

] 
az: 

w
N
v
V
I
O
N
I
 

2 
Ni 

U
H
S
u
s
v
a
 

Q
G
i
a
w
1
G
 

w
O
a
d
 

a
D
 
V
d
e
N
a
 

B
A
R
O
N
U
D
 

Q
3
a
3
N
O
N
1
 

3
2
3
a
a
s
 

  
C
w
o
t
 2
°
9
2
 

v
°
o
2
 

J
w
N
V
D
 

O
n
n
 
Jv3a9 

W
N
V
E
O
N
E
 

e
O
u
s
 

a
9
 
vdiWlid 

A
I
W
d
a
N
s
 

a
s
a
v
n
 

  
b
e
 

we 
ee 

w
w
 
B
w
 

we 
w
m
 

= 
6 

wm 
wm 

=
 

= 
§ 
o
o
 

e
f
 

O
°
s
s
 

4
°
@
S
 

e
°
V
s
 

2
°
S
s
 

| 
s 

C
H
E
 
G
L
V
A
 

s
m
m
l
i
v
i
l
e
a
 

$
3
0
 

O
a
:
 

z
9
V
 

a
K
N
G
 

wv s
R
O
N
U
9
D
 

  

2
°
0
s
 

z°0% 

| 
v 

Ss 
1IOnNtz15 

wi 
G
H
S
U
A
V
A
 

H
i
t
e
 

y
¥
v
i
t
 

R
O
U
 s 

a
D
0
v
c
r
n
d
 

B
A
R
 
C
N
D
D
 

  
e
e
 

e
e
e
 
e
e
 

(
B
e
9
e
G
e
e
 

S
H
H
M
I
W
I
Z
O
T
 

M
A
N
I
O
D
 

o
e
)
 

&° 
1
6
6
8
 

t
r
o
o
s
e
 

j 
& 

(
e
2
e
u
p
 

V
W
A
N
V
D
 

  

9
°
0
 

c 

4a9v9 
adAUuY 

N
S
G
A
A
T
O
 

  

O
°
t
o
6
e
 

G
u
u
)
?
 

24 

4
0
0
0
 

-
»
w
i
1
 

  

ee 
e
g
 

owe 
ow 

ww 
9 

w
w
 

ww 
ww 

F
e
e
 

= 
oe 

w
e
s
 

a
v
i
a
n
 

| 

w
e
 

G
a
n
n
 
m
e
 

Qe 
ow 

on 
n
g
 
e
e
 
o
n
 

go 
w
o
 

n
h
 

e
e
 

e
w
 

0 
e
n
e
 

Hae 
ee 

H
e
e
 

n
n
 
F
e
m
m
e
 

e 
nm 
t
e
e
n
 

n 
n
e
n
t
 

n
n
n
 

n
e
n
 

n
m
 

w
e
e
 

w
w
 
w
n
 
g
w
 

mw 
e
w
w
 

Fo 
o
e
 
w
e
 

o
n
 

4 
m
e
m
 

o
o
 

w
e
 
F
e
m
 

o
e
 

oan 
§ 
e
e
 

n
n
 

o
m
 

F
e
 
n
m
 

H
n
 

o
n
 

8 
e
e
 

m
e
 
t
e
 

m
r
 
e
n
t
 

e
r
n
 
e
r
n
 

t 
g
a
v
a
 

O
m
 
we 

eo 
we 

Qo 
w
e
 

om 
= 

Q
n
 

e
e
 

mm 
w
m
 

qo 
ee 

e
r
e
s
 
t
e
r
e
r
e
n
-
—
F
t
   

P
e
 

e
e
s
 

e
e
e
 

e
e
e
 
e
r
e
 

(
S
3
2
)
 

G
N
O
I
3
S
 

B
3
d
 

1
3
4
3
3
 

J
I
B
N
D
 

NI 
U
I
A
N
A
S
J
G
G
 

gaVv 
W
a
w
a
 

W
T
 

* 
620 

3
1
0
3
S
 

tu0L 
2
u
o
l
 

*
@
2
u
w
0
4
9
0
 

8
m
U
u
a
s
 

U
D
l
a
d
s
d
 

s
H
s
 

B
O
 

4
W
0
G
4
U
 

O
N
E
P
A
N
N
O
I
S
Y
 

N
O
I
S
S
Z
A
I
G
 

S
I
I
M
C
S
A
6
 

C
A
V
A
 

WW 
N
O
I
S
I
A
L
L
 

S
I
C
A
I
N
)





  

  

Table 3: MSDGC Hydraulic Report Format 

  

  

Column Number 
  

o
O
n
n
u
i
 

i 
UW
 

Entry 

Turbines l & 2 
Exciters 

Sluice Gates 
Powerhouse 
Controlling Works 

  

Leakages 
Lockages 
Industrial and other Withdrawals 
Total Flow at Lockport 

Domestic Pumpage 
Groundwater Sources in the 
Lake Michigan Watershed 
Groundwater Sources Outside the 
Lake Michigan Watershed 
Indiana and Wisconsin 

  

Storm Runoff and Infiltration from 
Illinois River Watershed 
Diversions into Lake Michigan 
Total Deductions 
Total Diversion Entering Canal 
Lake Michigan Pumpage Entering 
Canal 
Direct Diversion and Storm Runoff 
from the Lake Michigan Watershed 
Domestic Pumpage from Lake 
Michigan by Illinois Bypassing 
Canal 
Total Diversion from Lake Michigan 
by Illinois 

  

 





recorded at Lockport. Although this is essentially groundwater 

pumpage and does not represent a component of Lake Michigan 

diversion, the U.S. Dept. of Justice has issued an opinion that 

the current wording of the decree does not allow this to be 

included as a deduction to the Lockport record. Illinois 

disagrees with this interpretation, but has not included this 

component of groundwater as a deduction. Hence, this component 

of flow is included as part of Illinois' Lake Michigan diversion. 

Column 8, (MSDGC Solum 12) is runoff from the Des Plaines River 

watershed which reaches Lockport. Column 10 is the summation of 

Columns 4 through 9 and it ‘is the same as MSDGC Column 14. It 

represents the total deductions from the record at Lockport. 

Column 11 (MSDGC Column 18) is Lake Michigan pumpage diverted 

past Lockport, and therefore not measured, which must be added to 

the record at Lockport. Included in the value of this column are. 

Lake Michigan water supply pumpage to communities in the Des | 

Plaines watershed, Lake Michigan pumpage diverted to the Des 

Plaines by the North Shore Sanitary District (NSSD) and the 

portions of the combined sewer overflows to the Des Plaines which 

are derived from Lake Michigan water supply pumpage. Adjustments. 

    
   

are made in this column for pumpage by federal facilities which 

reaches Lockport. Column 12 is the same as Column 19 of the 

MSDGC report and it is the sum of Column 3 and Column 11 minus’ 

Column 10. 

 





Columns 13 through 15 present additional information not actually 

used in the computation of Illinois diversion. Column 13 is 

total water supply pimpage from Lake Michigan by users’ in 

Illinois. Pumpage by federal facilities (Ft. Sheridan, Great 

Lakes Naval Training Center, Glenview Naval Air Station and Hines 

Veterans Hospital) is not included. This column is similar to 

MSDGC Column 16 except for the addition of Glenview Naval Air 

Station. Column 14 is stormwater runoff reaching Lockport from 

the diverted watershed. The MSDGC did not compute a separate 

stormwater number but rather computed a value by subtracting Lake 

Michigan domestic pumpage (MSDGC Column 16) from total diversions 

entering the canal (MSDGC Column 15) calling it stormwater and 

Girect diversion (MSDGC Column 17). These values, given the 

MSDGC procedures, were sometimes negative. This seemingly 

anamolous result can be explained by residual error (resulting 

from computational procedures) and consumptive water supply 

losses (evaporation, transpiration, and industrial consumption 

above Lockport). The new Column 14 is the summation of direct 

runoff and treatment plant infiltration and inflow reaching 

Lockport from the diverted watershed. Thus it is an independent 

estimate of runoff. Direct diversions through lake controlling 

structures by Illinois are now covered separately by Column 15 of 

the new accounting format. Lockage, leakage, navigational makeup 

(including ice control), and discretionary diversion at Wilmette, 

O'Brien and the Chicago River Controlling Works as reported by 

MSDGC are included in this column. 
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The new accounting report simplifies the procedure specified in 

the U.S. Supreme Court decree and highlights Lake Michigan water 

Supply pumpage diverted to the Des Plaines River. This will be 

an area of increased interest as more communities outside of the 

diverted watershed begin to use Lake Michigan water but do not 

return it past Lockport. 

The decree states that total Lake Michigan pumpage by Illinois, 

the sewage effluent derived from which reaches Lockport, must 

first be subtracted from the record at Lockport. Later, the 

decree states that total Lake Michigan water supply pumpage, the 

Sewage effluent derived from which reaches the Illinois waterway 

either above or below fiseikcoce, must be added to the record at 

Lockport. This is the same quantity shown in Column 13 of the 

new accounting report. The difference between these two water 

   

    
   

    
  

Supply pumpage numbers is Lake Michigan pumpage by Illinois, the | 

sewage effluent from which is diverted to the Des Plaines River 

  and reaches the Illinois waterway below Lockport. This quantity 

is the same as Column 11, Lake Michigan Domestic Pumpage Not | 

Discharged to the canal, (allowing for adjustments for federal | 

water supply pumpage from the lake). 

II. Problems Encountered 

Since this was the first year the new accounting report procedure | 

was used it was anticipated that problems could be encountered in 

balancing flows. This was indeed the case as can be seen from 

the following discussions.





A. Record at Lockport 

Perhaps the most’ significant question raised during’ the 

preparation of the 1983 accounting report was the accuracy of the 

record at Lockport. Upon completion of the initial estimate of 

it was noted that the total flow past Lockport (Budget 13) 

meaSured record was about 580 cfs higher than the sum of 

contributing flow components on an annual basis. MThis was of 

great concern Since over 85 percent of the estimated record was 

measured data (i.e., direct diversion, treatment plant flows, 

etc.) An investigation into possible explanations for the 

difference focused on when the differences occurred. It was 

that sum of flow was the components noted contributing 

significantly lower than the measured record at Lockport during 

storm runoff periods and matched or was slightly higher (50-100 

cfs) than the measured record during extended dry -periods. 

Analysis of runoff in inches at Lockport and two other stream 

gages for the four largest storm events during the 1983 water 

year yielded the following data. 

Dec. 2-10, 1982 Dec. 23-29, 1982 April 1-6, 1983 July 1-6, 1983 
  

Runoff Precip. Runoff Precip. Runoff Precip. Runoff Precip. 
  

CSSC subwatershed 
at ecckport 
(431 mi2) . 6.0 3.8 2.3 2.4 3.1 2.3 2.9 2.2 

Little Calumet at 

South Holland 

(208 mi2) 2.3 4.3 0.7 2.0 1.0 1.6 1.3 4.0 
North Branch at 

Niles (100 mi2) 2.4 4.1 0.8 1.2 1.4 3.0 0.3 1.9 

Since snowmelt was not a factor in any of these events, more 

runoff than precipitation in the Sanitary and Ship Canal basin 

was an obvious impossibility. 
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The U.S. Army Corps of Engineers (COE) had recently completed an 

analysis of the sluice gate ratings at the. Lockport Powerhouse 

and of the free flow and submerged weir ratings at_ the 

Controlling Works sluice gates about 2 miles upstream (COE, 1983; 

COE, 1983; COE, 1984). The conclusion of these studies was that 

significantly less flow could be expected through’ these 

Structures using revised ratings developed by the COE. Of 

special interest was the submerged discharge rating for the 

Controlling Works and data obtained by the MSDGC during the 1983 

water year which indicated tailwater head on the gate sills up to 

92 percent of upstream head on the gate sills. 

Using the COE ratings, discharge through the Lockport Powerhouse 

Sluice gates was recomputed. This resulted in a 3.0 percent 

decrease in sluice gate discharge or 23.0 cfs. Next, free flow 

discharge through the Controlling Works was recomputed using COE 

ratings. Further, discharges through the Controlling Works were 

recomputed to account for submergence on days when actual MSDGC 

tailwater observations were available. Also, Bor hours when at 

least 5 gates were open (with gate 7 one of the five) but no 

tailwater data was available, an average submergence of 0.89, 

based on MSDGC observations for other days, was applied and the 

flows recomputed (NIPC, 1985). This analysis indicated that 

submergence could explain at least 148 cfs of the difference 

between the measured record at Lockport and the sum of 

contributing flow components. With these corrections to the 

Lockport record, the flow balance was improved. However, the





  

  

Lockport record remains 400 cfs greater than the sum of measured 

and estimated component flows as shown in Table 4. 

Table 4: Summary of Flow Components above Lockport (Budget 13) 
Water Year 1983 (cfs) 

  

  

Lake Controlling Structures (Measured) 

Wilmette 63.6 
CRCW 257.0 
O'Brien 253.6 
Back flows a 

Stream Flows (Measured) 
North Branch at Touhy 156.1 
Little Calumet at South Holland 274.0 

MSDGC Treatment Plants (Measured) 
Northside 448.8 
West-Southwest 1312.4 
Calumet 336.7 
Adjustment for 

Interlake-Riverdale -4.4 
Lemont Zed 

Other Point Sources (MeaSured) 6.1 

Summit Conduit (Measured) 15.8 

Argonne Withdrawal (Measured) “O45 

Grand Calumet Stream Flow (Estimated) 50e8 

Combined Sewer Overflows in 
Ungaged Watershed (Simulated) y he 1 ow 

Direct Runoff in Ungaged 
Watershed (Simulated) 166.1 

Total 3590.6 

Lockport Recorded Flow (Revised) 3991.0 

Difference 400.4 
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B. Water Budgets at MSDGC Treatment Plants 

The water budgets at the MSDGC Northside (Budget 5), West- 

Southwest (Budget 7) and Calumet (Budget 8) treatment plants did 

not balance. Estimated inputs are from 10 to 13 percent below 

measured inputs. This results in an overall difference of about 

240 cfs. The budgets for the MSDGC treatment plants are 

constructed by estimating an hourly sanitary return flow pattern 

and quantity and then simulating infiltration, inflow and 

combined sewer overflows. Sanitary return flow to the MSDGC 

treatment plants was assumed to be 90 percent of service area 

water supply pumpage. Except for some revisions in the 

representation of separately sewered areas, model parameters used 

to govern infiltration, inflow, and -combined sewer overflow 

quantities were those established during calibration in 1977 and 

modified by recalibration in 1979 (NIPC, 1977; NIPC, 1980). 

Since about 80 percent of simulated influent to these MSDGC 

treatment plants is sanitary flow, the estimation of influent is 

highly sensitive to return flow assumptions and relatively 

insensitive to infiltration and inflow parameters. With a 100 

percent sanitary return flow assumption, simulated influent 

totals nearly match recorded flows, but are still slightly lower. 

Possible reasons why these budgets did not balance, assuming 

plant influent records are accurate, include model assumptions, 

recycle of river water through combined sewer overflow 

Structures, and unreported discharges to the treatment planta] 

An analysis of treatment plant influent components indicated that. 

 





  

  

infiltration and inflow would have to be increased 50 percent to 

balance the plant budgets since these sources account for only 

about 20 percent of the simulated plant influent. This appears 

to be an unreasonably large amount especially since this would 

place runoff yields at about 80 percent of rainfall. Also, based 

on observations from plots of simulated and meaSured treatment 

plant influent flows, it appears that the discrepancy in flow is 

in the dry weather flow component and could not be made up by an 

increase in simulated storm runoff. The correctness of model 

parameters, and the resultant infiltration and inflow components, 

will be re-evaluated as additional years of data become 

available. 

Leakage through improperly seated gateS on combined _ sewer 

overflows is another possible explanation for the difference 

between estimated and recorded treatment plant flows. The MSDGC 

feels that leakage to the plants through combined sewer overflow 

Structures is minimal. But actual data on this phenomenon are 

not available. If leakage does occur, NIPC's estimate of 

influent does not account for it and so would be expected to be 

lower than the meaSured record. 

Another possible explanation for the budget differences is 

unreported discharges to MSDGC plants. This explanation is 

unlikely because of the large difference of 240 cfs. However, if 

there are induStries or commercial buildings using groundwater or 

river water whose water supply pumpage has not been counted and 

re





who return the sewage effluent from these flows to MSDGC plants, 

NIPC's estimate of influent would not include them. 

This is an important issue since accurate flow balances at 

treatment plants can assist in the verification of estimated 

infiltration and inflow components, which are used in the 

computation of deductions. 

Cc. Upper Des Plaines Pumping Station 

Problems were encountered in balancing Budget 5, the MSDGC Upper 

Des Plaines Pumping Station. From the measured record it appears 

that influent to the station does not respond to hydrologic 

conditions in the station's watershed. Several occasions were 

noted when heavy rainfall in the watershed produced no 

corresponding rise in pumping station inflow. Several occasions 

were also noted when pumping Station inflows increased 

dramatically with no significant rainfall in the watershed. The 

pumping station flow also did not correspond with the West- 

Southwest flow record in terms of hydrograph peaks and dry 

periods. 

Attempts to estimate pumping station inflow using NIPC's computer 

model resulted in a reasonable overall water balance. However, 

there waS a prevailing inability to match the timing and volume 

of flow peaks and dry periods. In contrast, the simulation of 

the West-Southwest treatment plant watershed, of which the 

pumping station is a part, matched the shape of the measured 

plant influent hydrograph reasonably well.





Based on the inconsistencies between the Upper Des Plaines 

pumping station record and the record at West-Southwest, the fact 

that flow can bypass the pumps and’ not be recorded, the fact that 

flows can be recycled through the station, the fact that the 

orifice plates by which discharge is measured have not been 

inspected in 20 years, and the fact that the station is unmanned, 

it was concluded that the record at the station could not be used 

to balance simulated flows in the watershed. 

D. Precipitation Gages 

Thirteen hourly precipitation records are used to estimate flow 

components to MSDGC treatment plants and streamflow for ungaged 

watersheds. The average precipitation at these gages in the 1983 

water year was 42.4 inches with a standard deviation of 6.5. The 

variability among the measured precipitation totals was 

Substantial and the differences seemed to correlate with the 

reporter of the data. It was noted, for example, that the 

average for the four gages reported to the National Oceanic and 

Atmospheric Administration (NOAA) was 49.7 inches whereas the 

average for the five gages operated by the MSDGC was 37.5 

inches. The average of the remaining four gages was quite close 

to the overall average. 

Such a difference between gages is, in itself, not unusual since 

precipitation is highly variable spatially. However, the fact 

that four gages located some distance from one another are 

relatively similar to each other in total precipitation yet 
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substantially different from other gages in the same geographical 

area operated by other agencies, is cause for concern. 

If precipitation is being undermeasured it would of course affect 

estimates of infiltration and inflow to MSDGC treatment plants 

and estimates of total runoff and flow passing Lockport. This 

would help to balance the estimates at the treatment plants 

(Budgets 5,7,8) and the total flow estimate past Lockport (Budget 

13). 

After discussion with MSDGC staff concerning these differences, 

no explanation was apparent. Differences have been noted between 

records at the 95th Street pumping station which reports to the 

Calumet plant and the Calumet plant's raingage to Chicago at the 

MSDGC Waterways Control Center. No explanation for these 

differences is available. 

The impact of these differences in terms of the total increase in 

discharge passing Lockport is estimated to be 32 cfs if all the 

MSDGC gages were assumed to have undermeasured rainfall by 12 

inches (NOAA 49.7 - MSDGC 37.5). However, the impact on 

diversion for which Illinois is.responsible is minor since only 

the MSDGC west-southwest raingage was assigned to simulate any 

runoff from the Des Plaines watershed and its areal: 

representation was relatively minor. Changes in MSDGC rainfall] 

amounts therefore would increase deductions for stormwater runoff 

from the Des Plaines, but not to a substantial degree.  





  

  

  

E. O'Hare Treatment Plant Watershed Transfers 

Although the O'Hare Water Reclamation Plant is now fully on line, 

a Significant quantity of flow is still being routed from its 

design watershed to the Northside plant. The MSDGC has estimated 

this quantity at 24.8 cfs but has not specified its origin within 

the O'Hare watershed (MSDGC, 1985). It is assumed that sewage 

effluent derived from groundwater supply in Des Plaines, Mt. 

Prospect, Prospect Heights, and Arlington Heights, along with 

infiltration and inflow, comprise this flow. However, the lack 

of any metering of this flow along with uncertainties about its 

Origin or flow pattern suggest that further analysis of this 

source may be necesSary. 

F, Summit Conduit 

The measured record at Summit Conduit contains many gaps due to 

gage malfunction. The location of this gage also has been 

criticized by previous investigators (Harza, 1981). As part of 

Budget 13 a balance was made between the measured record and the 

Sum of measured point source inputs and runoff estimated using 

NIPC's computer model. In addition to problems with the measured 

record, the flow balance was made more difficult to achieve due 

to the hydrologic/hydraulic complexity of the 5.4 square mile 

watershed. Contributing to this complexity are quarry dewatering 

Operations and the possible existence of combined sewer 

overflows. A flow record exists for the quarry dewatering 

Operation (Material Service) and in water year 1983 it was 
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observed that this flow source contributed greater than 50 

percent of the total Summit Conduit flow. 

The quarry dewatering operation is somewhat confusing with 

respect to its implications on diversion accounting. A small 

portion of this pumpage, 0.15 cfs, was subtracted from the Summit 

Conduit flow in previous accounting years because this amount had 

been counted aS a deduction (in Column 5) as_ non-public 

groundwater pumpage reported to the ISWS. The current report 

follows the same procedure. Though this flow is quite small, it 

should be verified that 0.15 cfs is still the amount reported to 

the ISWS by Material Service as groundwater pumpage. 

III. Sewer Induced Groundwater Pumpage 

Sewer induced groundwater pumpage refers to subsurface runoff | 

(sometimes called groundwater flow or baseflow) which is induced 
{ 

to occur because of the presence of a very efficient underground 

4 

collection system of sewers, and which would not have occurred in   

     

  

     

  

an unsewered, undeveloped watershed. In effect, the sewer system 

"pumps" this induced groundwater to wastewater treatment plants } 

and to the river system. This is the first year in which this 

component has been computed and reported. 

Sewer induced groundwater pumpage is determined by hydrologic 

Simulation. Subsurface runoff from pervious areas in_ the 

combined sewer watershed was compared to subsurface runoff from & 
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pre-development pervious segment. A pre-development pervious 

segment could be characterized as relatively flat, poorly 

drained, woody and marshy. The expected hydrologic response of 

this pre-development "lowland/forest" segment was developed 

Originally during a hydrologic study of the effects of 

urbanization (NIPC, 1976). 

The estimating procedure foe sewer induced groundwater pumpage is 

discussed in detail in the accounting manual of procedures. Very 

Simply, the amount of induced infiltration is based on the 

difference in subsurface runoff between developed grassland and 

undeveloped lowland/forest segments. 

The computation of sewer induced groundwater pumpage is performed 

for Columns 7 and 9. In water year 1983, 308 square miles of 

combined sewer area in the diverted watershed yielded 41.11 cfs 

of induced infiltration. Separately sSewered areas in the 

diverted watershed in Illinois totalling 106 square miles, 

yielded an additional 5.26 cfs. Finally, sewered areas in the 

Indiana diverted watershed yielded 0.66 cfs. The total estimate 

for sewer induced groundwater pumpage is 47.03 cfs. 

Iv. Diversion Accounting Report Results For Water Year 1983 

The accounting report for the 1983 water year by month was shown 

in Table 2. Monthly reports by day are shown in Appendix A. The 

monthly numbers in Table 2 reflect the dominant hydrologic





features of the 1983 water year, large runoff volume and high 

lake levels. Discussions of significant column results follow. 

A. Column 1: The Record at Lockport 

The 3991.0 cfs recorded at Lockport is the highest amount since 

1957 and the second highest in the last 43 years. However, the 

1957 discharge amount included a one year increased diversion 

authorization not to exceed 8500 cfs in addition to domestic 

pumpage, thus the 1983 water year is easily the highest discharge 

under modern diversion restrictions. 

One indication of the frequency of large runoff events was the 

fact that the MSDGC opened the Controlling Works on 34 different 

days during the water year. There were backflow events at 

Wilmette on December 2 and 3, 1982 (143 million gallons) and 

August 17, 1983 (10.5 million gallons), and at the Chicago River 

Controlling Works (248 million gallons) and the O'Brien Locks 

(124 million gallons) on December 3, 1982. The December total 

    
   
   
   

   

Lockport discharge of 6637.1 cfs is the highest discharge for 

that month since 1938. In fact, excluding January and February 

of 1957, and an unusual March of 1979, December of 1982 is the 

highest monthly discharge recorded at Lockport since 1938. The 

discharges for other months in the 1983 water year also rank very 

high as shown below. 
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Again, community groundwater pumpage records for the 1983 water 

year were combined with ISWS groundwater usage data _ for 

industrial and other private users to compute the oe in this 

column. The average value of this column, also representing a 

deduction, is 55.0 cfs for the year. 

F. Column 6: Water Supply Pumpage from Indiana Reaching the 
Canal 

This column is the computation of Indiana water Supply reaching 

Illinois via the Grand Calumet and Little Calumet Rivers, which 

is deductible from the Lockport record. The influence of high 

Lake Michigan levels (annual average = 579.5 I.G.L.D. with over 

80 percent of the levels above +1.0 C.C.D.) in the new 

computation procedure resulted in a relatively large estimate of 

47 cfs for the Grand Calumet deduction. The total deduction 

computed for this column is 50.7 cfs. 

G, Columns 7 and 9: Sewer Induced Groundwater Pumpage } 

q 

     

      

As previously discussed, sewer induced groundwater pumpage is not 
4 

included as a deduction even though it is a component of 

groundwater. Columns 7 and 9 report the quantities of sewer | 
7   induced groundwater pumpage . for Indiana and Illinois, 

respectively. They contribute a total flow to Lockport of about 

47 cfs for this year.





  

  

Of interest is the -6.8 cfs value for June, 1983. As explained 

in Section III, the procedure for computing induced infiltration 

compares subsurface runoff from a_ typical post-development 

grassland area which is underlain with sewers to subsurface 

runoff from a typical pre-development, unsewered lowland/ forest 

area. In the long run the post-development area yields 

Significantly more subSurface runoff than the pre-development 

area aS a reSult of increased drainage efficiency due to sewer 

installation; hence, “sewer induced groundwater pumpage". The 

presence of sewers in the post-development area causes not only 

more subSurface runoff but it also causes that runoff to reach a 

stream, or treatment plant, more quickly than under pre- 

development conditions. As a result during some periods of the 

year the pre-development area may have higher subsurface runoff 

yields than the post-development segment due to its slower 

release of subsurface runoff. To avoid biasing the computation 

of sewer induced groundwater pumpage, these "negative" flows are 

included in the computation of the final number. The negative 

value for June of 1983 is an example of this situation. 

H, Column 8: Runoff from the Des Plaines Watershed Reaching 
the Canal 

The runoff from the Des Plaines watershed can be Separated into 

five categories: (1) infiltration and inflow from the upper Des 

Plaines watershed to separate and combined sewers tributary to 

the three major MSDGC treatment plants which discharge to the 

canal system; (2) total runoff, including infiltration anda 
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inflow, from the lower Des Plaines watershed to the canal; (3) 

infiltration, inflow, and combined sewer overflow from the Lemont 

service area; (4) runoff from the Summit Conduit watershed; and 

(5) runoff pumped from 13A pumping station to the West-Southwest 

treatment plant. Total infiltration and inflow from the upper 

Des Plaines watershed was 109 cfs for the 1983 water year. Total 

runoff from the lower Des Plaines watershed was 123 cfs. Runoff 

from the Lemont service area was estimated at 1.4 cfs. 

Deductible runoff from Summit Conduit was estimated at 13.7 

cfs. Finally, runoff from the 13A pumping station was determined 

to be 0.2 cfs, a nearly insignificant amount. Total 1983 water 

year runoff from the Des Plaines watershed was 247.6 cfs. Of 

this amount, about 233 cfs is determined by simulation. 

I. Column 10: Total Deductions 

Column 10 is the sum of columns 4, 5, 6, and 8. The total 

deduction from the Lockport record in water year 1983 is 403.5 

cfs. The portion of this amount estimated by hydrologic | 

Simulation is about 233 cfs. An additional 47 cfs for the Grand - 

Calumet pumpage deduction is estimated using methods described in 

the manual of procedures (NIPC, 1985). 

ws Column 11: Domestic Pumpage from Lake Michigan Not. 
Discharged to the Canal, With Adjustments 4 

This column represents a slight modification to the accounting 

procedure outlined in the U.S. Supreme Court decree to adjust for 

pumpage by federal facilities, as discussed in Section I. The 

A-2%  





  

  

total addition to the record at Lockport from Column 11 is 25.1 

cfs. This is composed primarily of pumpage by primary diverters 

at Waukegan, North Chicago (minus Knollwood-Rondout), and Lake 

County Public Water District, and secondary diversions by 

Riverwoods and Lincolnshire. Also, the sanitary portion of Des 

Plaines River combined sewer overflows which is derived from Lake 

Michigan pumpage is added into the value of this column. As 

indicated, pumpage by federal facilities the sanitary effluent 

from which reaches Lockport, is subtracted from the above. 

K, Column 12: Total Diversion 

Column 12 is determined by subtracting Column 10 from Column 3 

and adding Column 1l. The total diversion for water year 1983 is 

3613.1 cfs. This amount is substantially greater than Illinois’ 

long term diversion allowance of 3200 cfs. However, it is less 

than the 3840 cfs allowed by the Supreme Court decree under 

extreme hydrologic conditions and less than the 3680 cfs maximum 

permitted annual diversion (U.S. Supreme Court, 1980). 

lis Columns 13-15: Lake Michigan Water Supply Pumpage, 
Stormwater Runoff, and Direct Diversion at Lake Controlling 
Structures 

Columns 13 through 15 are not used in the computation of 

diversion. However, these columns” represent the = actual 

categories of diversion for which Illinois is accountable: Lake 

Michigan water supply pumpage by non-federal entities in 

Illinois, runoff from the diverted watershed, and direct 
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diversion through lake controlling structures. The sum of 

Columns 13 through 15 is 3128.7 cfs. The difference between this 

amount and the total diversion determined in Column 12 is 430 

cfs. Coincidentally, this amount is similar to the estimated 393 

cfs difference in the Lockport flow balance. 

Theoretically, the sum of Columns 13 through 15 should be close 

to the value of diversion. This assumes that measurements of 

major flow components, such as Lockport ane the lake controlling 

Structures, are accurate. One reason for expecting some 

difference in the two amounts is consumptive loss from water 

Supply. The computation of diversion from the Lockport record 

does not charge Illinois for consumptive loss of pumpage whose 

Sanitary effluent reaches Lockport; i.e., water which is 

withdrawn from the Lake and then consumed or lost before reaching 

the canal. However, this would suggest that Column 12 should be 

less, not greater, than the sum of Columns 13 through 15. 

Pursuing the difference between Column 12 and the sum of Columns 

13-15 further, one might conclude that error lies in one or more 

components. The Lockport measurement | has already been 

discussed. If it is truly biased high, then Illinois is being 

charged for more diversion than it should. An error of 10-12 

percent in the Lockport record could explain the observed | 

difference. Error could lie in the estimate of runoff. However, 

to explain the observed difference, simulated runoff would have - 

to increase nearly 50 _ percent. Based on the extensive 

A-2?8





  

  

  

calibration to which the model has been subjected and the yields 

such an increase would represent, this seems particularly 

unlikely. The measurement of direct diversion at Lake 

controlling structures could also be in error. To account for 

the observed flow differences, however, this component would have 

to be increased nearly 80 percent, which also seems quite 

unlikely 

The discrepancies observed in the comparisons between Column 12 

and the sum of Columns 13-15 and in the flow balance at Lockport 

are reason for concern. If error lies in the Lockport record, 

then Illinois is being overcharged substantially for diversion. 

If error lies in the estimation of runoff components, the 

computation of diversion will be affected to a lesser extent. 

Runoff simulation accounts for a deduction of 233 cfs in water 

year 1983. A potential 50 percent increase in runoft could 

result in an additional 120 cfs deduction. 

Vv. CONCLUSIONS 

A. The total revised measured discharge of 3991.0 cfs is the 

largest recorded at Lockport since 1938. The December, 

1982, April, 1983 and July, 1983 discharges are among the 

top ten monthly discharges recorded at Lockport since 1938, 

excluding two months in 1957 when increased diversion at the 

lakefront was allowed. Total diversion by Illinois was 

3613.1 cfs for water year 1983. 
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The estimated record at Lockport, determined by _ the 

diversion accounting procedures, is 400 cfs lower (10 

percent) then the record measured by MSDGC and revised using 

COE ratings and estimated and recorded submergence values. 

Based on COE ratings, the record at the Lockport Powerhouse 
1 

Sluice Gates was reduced by 23.0 cfs for the 1983 water year 

from a reported 774 cfs to a new value of 751 cfs. 

      

   

    
   
   

     

Based on COE ratings under both free flow and submergence 

conditions and tailwater observations obtained by the MSDGC 

for several large runoff events, the record at _ the 

Controlling Works, was reduced by 148 cfs for the 1983 watel 

year from a reported 369 cfs to a new value of 221 cfs. 

The estimated influent to the three major MSDGC sewage 

treatment plants (Northside, West-Southwest, and Calumet} 

uSing the diversion accounting procedure is 243 cfs ( 

percent) less than the amount recorded by the MSDGC. 

Although a reasonable overall flow balance was obtained 

the Upper Des Plaines Pumping Station between the estimate 

total influent and the MSDGC recorded total influent, severe 

problems in the timing of runoff flows prevents this budgel | 

from being used to check total infiltration and inflot 

estimates from the Des Plaines watershed.





  

  

Significant differences were noted among the average 

precipitation amounts recorded at the NOAA gages (49.7 

inches), the MSDGC gages, (37.5 inches), and the City of 

Chicago gages (41.3 inches). It is unlikely that these 

differences can be explained by spatial variability. The 

MSDGC has noted differences in values recorded at their 95th 

Street pumping station and values recorded at the Calumet 

plant and telemetered to their downtown recording station. 

No explanation for these differences is apparent. 

Adjustment of MSDGC rainfall amounts to NOAA average amounts 

could result in an estimated 32 cfs of additional runoff 

from the ungaged diverted watershed. This would help only 

Minimally to explain the current 400 cfs difference between 

estimated and recorded flow at Lockport. Increasing the 

rainfall at the MSDGC raingages would have only a minor 

impact on Illinois' diversion since the MSDGC gages were 

used for the simulation of runoff from only a small portion 

of the Des Plaines watershed. 

Sanitary flow, infiltration, and inflow are still being sent 

from the design MSDGC O'Hare treatment plant service area to 

the MSDGC Northside treatment plant. These flows are not 

recorded, but were estimated by MSDGC to be about 25 cfs in 

the 1983 water year. 

The Summit Conduit flow record is unreliable due to 

Significant gage malfunctions. A balance was made between 

this record and estimated and measured flows in the Summit 
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VII. 

Conduit watershed. Estimated runoff and measured quarry anc 

industrial flows could be used to compute the Summit 

deduction in future accounting years, rather than relying on 

the Summit Conduit record. 

The diversion accounting procedure estimated about 47 cfs of 

Sewer induced groundwater pumpage for the 1983 water year. 

Since this is essentially groundwater pumpage which would 

not have reached Lockport except for the presence of sewers, 

this should be taken as a deduction by the State of 

Illinois. However, the U.S. Dept. of Justice has found that 

the wording of the current decree does not allow this. 

Hence, it has not been included as a deduction for the 1983 

accounting year. 

RECOMMENDATIONS 

Further investigations into the accuracy of recorded flows. 

‘ at the Controlling Works and Powerhouse at Lockport are    
   

    

  

needed, Particular attention is needed to quantify   
Submergence at the Controlling Works and its cause. 

The MSDGC should incorporate the revised COE ratings for 

free flow discharge into their calculation of discharge for 

the Controlling Works and Powerhouse. The MSDGC Should also 

establish a continuous record of tailwater elevations at a 

Suitable location downstream of the Controlling Works. 
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Further investigation is needed to determine the reasons for 

imbalances between estimated and recorded flow at the three 

major MSDGC treatment plants. Areas for investigation 

include the following: 

1. Model assumptions with respect to sanitary return flow 
and infiltration and inflow quantities. 

2. Possible leakage from the Canal through combined sewer 
overflow structures. 

3. Possible unreported major discharges to the plant from 
groundwater or surface water supply return flows. 

The monitoring of flow at the Upper Des Plaines Pumping 

Station should be discontinued for diversion accounting 

purposes due to uncertainties in its record which cannot be 

resolved without significant increased maintenance and flow 

monitoring changes. 

inveecioatione into the possibility of long-term biases 

among precipitation gages reporting to NOAA, MSDGC and the 

City of Chicago should be undertaken based on Significant 

differences noted during the 1983 water year. Preliminary 

investigation into these differences has not yielded any 

explanations. 

Flow monitoring at the Summit Conduit should be discontinued 

due to problems with frequent gage malfunctions, the 

relatively small amount of flow from this area, and the 

ability to reasonably estimate flows from this area using 

pumpage data and runoff simulation.





  

The flow transfers from the MSDGC's design O'Hare service 

area to the Northside treatment plant should be metered tc 

provide a better estimate of quantity and flow variations. 
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ANNUAL REPORT 

MONITORING OF DIVERSION 
OF LAKE MICHIGAN WATER 
AT CHICAGO, ILLINOIS 

APPENDIX B 

Significant Events (Hydrolgic and General) 

Water Years 1983-1985





SIGNIFICANT HYDROLOGIC EVENTS 
  

The following is a detailed itemization of events of strictly a hydrologic 
nature which occurred during accounting years 1983-1985 inclusive: 

2-3 December 1982 - The Chicago District area experienced heavy rainstorms on 
the 2nd and 3rd of December 1982 which resulted in flooding. Saturated ground 
from a wet November and a lack of vegetation to intercept the precipitation 

contributed to the flooding. During the entire storm event, the gage at O'Hare 
Airport recorded 5.37 inches of precipitation. As a direct result of this storm 
and subsequent flooding, backflows into Lake Michigan occurred at all control 

points in the Chicago area on December 2 and 3 as follows: 

  

- The sluice gate at Wilmette was open from 10:08 P.M. on 2 December 
until 3:23 A.M. on 3 December, resulting in a discharge of 142.9 
million gallons. 

- The sluice gate at the mouth of the Chicago River (Chicago River 
Controlling Works) was open from 12:11 A.M. until 3:40 A.M. on 
3 December, resulting in a discharge of 247.6 million gallons. 

. The sluice gate at O'Brien Lock and Dam was open from 6:08 A.M. 
until 8:25 A.M. on 3 December, resulting in a discharge of 124.2 
million gallons. 

- The bypass at the 95th Street Pumping Station was operating from 
8:55 P.M. on 2 December until 4:20 A.M. on 3 December, resulting 
in a discharge of 151.8 million gallons. 

- The bypass at the 122nd Street Pumping Station was operating 
from 9:05 P.M. on 2 December until 3:55 A.M. on 3 December, 
resulting in a discharge of 12.0 million gallons. 

17 August 1983 - The northwestern portion of Cook County experienced an early. 
morning thunderstorm that resulted in a rainfall measurement of approximately 2 
inches over a period of 3 hours. Wilmette experienced 2.12 inches of 
precipitation. To alleviate flooding conditions, the Metropolitan Sanitary 
District of Greater Chicago issued a backflow order at the Wilmette Pumping 
Station. The backflow began on 17 August at 7:50 A.M. and ended at 8:52 A.M. 
resulting in a discharge of 10.6 million gallons. 

  

22 October 1983 - On 22 October, the Chicago District area experienced a heavy 
rainstorm. This storm, which was concentrated in the northern and central 
portions of the area, resulted in average rainfall amounts of 2.53 inches and 
1.69 inches, respectively for the total period of the storm. In particular, the 
gages at the Northside Sewage Treatment Works and Wilmette Pumping Station 
recorded 1.63 inches of precipitation and 1.30 inches of precipitation 

respectively, both occurring within a three-hour period. To alleviate flooding 
conditions, the Metropolitan Sanitary District of Greater Chicago issued a 

backflow order at the Wilmette Pumping Station. The backflow began on 

22 October 1983 at 4:15 P.M. and ended at 8:08 P.M., resulting in a discharge of 
112.2 million gallons. 
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31 December 1984 - 1 January 1985 - Major winter snow storm 
dumped 4 to 8 inches of snow on the Chicago area. High water 
levels at Lockport resulted for a three day period. 

  
  

1 - 5 September 1984 - Diversion was increased approximately 300 
cfs each day over the five day period at the request of the Corp: 
North Central Division (NCD). The increase was required due to 
critically low levels in the Lagrange Pool of the Illinois 
Waterway. In the request, the Corps indicated its understanding 
that the diversion was outside the purposes for which IDOT is 
authorized to divert Lake Michigan water under the U.S. Supreme 
Court decree. 

  

22 - 27 February 1985 - A spring rain followed by fog and warm 
weather melted the 14 inch snow pack over a three day period. 
High water with localized flooding resulted in the Chicago area. 
The event resulted in peak flows of over 30,000 cfs as measured 
at Lockport. 

  

4 March 1985 - On 4March, the Chicago District area experienced 
a major rainstorm. The storm was concentrated in the southern 
portion of the area and resulted in rainfall amounts of 1.15", 
1.67", and 1.85" at Kankakee, Lockport, and O'Brien Dam 
respectively. The average precipitation over the entire Chicag 
area was 2.00". To alleviate flooding conditions, the 
Metropolitain Sanitery District of Greater Chicago issued a 
backflow order at the Wilmette Pumping Station. The total 
backflow consist of two separate events. The first backflow 
began on 4 March at 4:15 A.M. and ended at 9:28 A.M. Due toa 
continuing rise in water levels, a second backflow began at 10: ac 
A.M. and ended at 2:11 P.M. The total discharge into Lake 
Michigan was 153 million gallons. 

  

  

24 March 1985 - Spring storm resulted in three days of high water 
peaking at 23,000 cfs as measured at Lockport. 

6 August 1985 - On 6 August, the Chicago District area 
experienced a heavy rainstorm. The storm was concentrated in the 
central and northern portions of the area and resulted in 
rainfall amounts of 2.64", 1.12", and .50" at Skokie, O'Hare ; 
Airport, and Barrington respectively. By comparison, only .11" 
of precipitation was measured at Kankakee in the southern portion 
of the area. To alleviate flooding conditions, the Metropolitan 
Sanitary District of Greater Chicago issued a backflow order at — 
the Wilmette Pumping Station. The backflow began at 2:38 A.M. 
and ended at 5:08 A.M., resulting in a discharge of 58 million 
gallons into Lake Michigan. 

 





OTHER SIGNIFICANT EVENTS RELATING TO THE DIVERSION 
  

The following is a detailed itemization of events of a more general nature affecting the diversion accounting system during accounting years 19§€3-1985 inclusive: 

/ October 1982 - Letter sent from Chicago District, COE, to Illinois Department of Transportation (IDOT) jin response to IDOT's 13 September 1982 letter requesting comments concerning the draft proposal submitted to IDQT by the Northeastern Illinois Planning Commission (NIPC) regarding development cf the new Lake Michigan diversion accounting system. Letter stated that Corps vas in basic agreement with the concepts of the proposal, but also stated some areas of concern, 

  

8 October 1982 - Letter sent from Chicago District to IDOT in response to I)0T's 21 September 1982 letter requesting comments concerning the draft report summarizing the findings and recommendations of the AVM Study committee. Letter Stated that Corps was in basic agreement with the concepts of the report, but also stated some areas of concern, . 

  

26 October 1982 - Coordinated draft letter between the Chicago District and IDOT concerning the recommendations of the first three-member technical committee and development of improved plan. for diversion measurements and accounting Procedures forwarded to Office of the Chief of Engineers (OCE) through Corps' North Central Division (NCD). 

  

1 November 1982 - NCD forwards above 26 October coordinated draft letter to OCE for review. 
  

16 November 1982 - Meeting held between Corps, IDOT and United States Geological Survey (USGS) for discussion of the installation and backup system for the acoustical velocity flowmeter (AVM) to measure total Flow at Lockport. Top-cs discussed included data needs, storage Capabilities, and potential backup System. 

  

20 December 1982 - Letter sent from OCE to State of Wisconsin summarizing tie development of an improved plan for Lake Michigan diversion measurements and accounting procedures. 

  

3 January 1983 - Letters sent from OCE to remaining parties of the Lake Michigen diversion Titigation with identical information as described in 20 December letter above. 

  

19 January 1983 - Letter sent from USGS to IDOT (copy furnished to Chicago District) Providing guidelines for estimate of Lockport daily discharges in the event of equipment malfunction of the AVM system, 

  

31 January 1983 - Meeting held between Corps, IDOT, and NIPC for discussions involving development of new Lake Michigan diversion accounting system. 

  

3 February 1983 - First draft report submitted by Corps' Waterways Experiment Station (WES) to Chicago District regarding development of new discharge rating curves for determining flow rates through Lockport Controlling Works. 
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/ February 1983 - Letter sent from Chicago District to USGS (copy furnished 
IDOT) in response to above 19 January letter. Letter suggested consideration 
adopting the current accounting system used by the Metropolitan Sanita 
District of Greater Chicago (MSDGC) as a backup system in the event of A 
failure. 

25 April 1983 - First draft report submitted by WES to Chicago Distric 
regarding development of new discharge rating curves for determining flow rate 
through Lockport Powerhouse sluice gates. 

  

15 June 1983 - Meeting held between Corps, IDOT, and MSDGC for discussion of 
Corps’ annual report on Lake Michigan diversion (accounting years 1981 an¢ 
1982). 

  

| 
16 June 1983 - Letter sent from IDOT to Chicago District (copy furnished t 
MSDGC) relating that average diversion for 1983 accounting year through April 
1983 was averaging substantially above normal due to above average precipitatio 
during first six months of the accounting year. Letter expressed concert 
regarding possibility of average diversion flows for the entire accounting yea 
exceeding limitations set by modified Supreme Court decree. 

  

   

    

  

   

    

         
   
   
   
   

      

7 July 1983 - Letters sent from Chicago District to NCD, MSDGC, USGS, and ID0% 
with draft reports prepared by WES controlling works and powerhouse sluic 
gates) as enclosures. Letter requested comments on the reports by 22 July 19834 

  

19 July 1983 - Letter sent from USGS to Chicago District in response to above 
7 July letter. Letter stated that approach and equations used in developing 
rating curves were reasonable. 

  

  

20 July 1983 - Letter sent from NCD to Chicago District in response to abové 
7 July letter. Letter expressed concern over possibility of submergence with 
respect to the controlling works and requested an evaluation of impact. 

21 July 1983 - Letter enclosing explanatory memorandum sent from Chicagd 
District to IDOT in response to above 16 June letter. Letter stated that closé 
surveillance of running diversion averages would be continued in order té 
determine any conditions having a potential effect on the provisions of the 
modified Supreme Court decree. 

  

1 August 1983 - Chicago District provides draft of Corps’ annual report on Laké 
Michigan diversion covering accounting years 1981 and 1982 to NCD, IDOT, ang 
MSDGC for review and comment. Comments were requested to be returned by 3t 
August 1983. ‘ 

  

4 August 1983 - Letter sent from MSDGC to Chicago District in response to above! 
/ July Tetter. Letter stated that WES rating curves for powerhouse sluices and 
controlling works sluices indicated lower flows, in general, than the MSDGC 
rating curves for these structures. Letter also Stated that WES curves for the 
controlling works did not account for submergence and, as a result, tend t@ 
yield higher values than actual flows when six or seven controlling works gates 
are in the open position. 

 





8 August 1983 - Letter sent from IDOT to Chicago District in response to above 
7 July letter. Letter had no comments regarding technical aspects of WES 
reports but expressed concern over possibility of submergence at the Controlling 
Works. Additional letter sent from MSDGC to Chicago District providing comments 
on Corps' draft annual report (as requested in 1 August letter above). 

  

24 August 1983 - NCD provides comments regarding Corps' draft annual report, as requested in 1 August letter above. | 
  

25 August 1983 - Meeting held between Corps, IDOT, and NIPC for discussion 
of new Lake Michigan diversion accounting system, 
  

31 August 1983 - Letter sent from IDOT to Chicago District Providing comments 
on Corps’ draft annual report, as requested in 1 August letter above. 

  

30 September 1983 - Letter sent from Chicago District to IDOT providing 
assessment of material and documentation received from IDOT and NIPC at 
25 August meeting. Letter stated that methodology presented in the 
documentatiom was technically sound, but requested additional information 
concerning the computation of Lake Michigan diversion. 

  

20 October 1983 - Letter sent from Chicago District to Corps' WES with comments 
inclosed from COE, USGS, IDOT and MSDGC concerning first drafts of new rating 
curves (controlling works sluices and powerhouse sluices) developed by WES. 
Letter stated that Chicago District would contact WES for discussion of the 
comments. 

  

18 November 1983 - Chicago District provides final distribution of Corps' 
initial annual report on Lake Michigan diversion covering accounting years 1981 
and 1982. Distribution of the report was made to the Supreme Court through the 
NCD and OCE. Additionally, the report was provided to all parties of the 
diversion litigation as well as other involved agencies and individuals. 

  

29 November 1983 - Letter sent from Chicago District to IDOT concerning IDOT's 
production schedule for calculation of diversion flows for the 1983 accounting 
year as well as associated annual summary to be completed by IDOT. Letter 
emphasized the need for establishment of definitive schedules and requested any 
actions that could be taken on the part of IDOT to expedite the diversion 
accounting process. 

  

12 December 1983 - Letter sent from Chicago District to MSD with regard to new 
WES rating curves for Lockport Controlling Works. Letter stated that WES 
reviewed comments provided by MSN and was jin agreement that the submergence 
effect should be considered in the evaluation of flow computations. Letter 
Stated that Chicago District would be taking action to incorporate a taijilwater 
consideration into the computational procedure. Letter also expressed opinion 
of WES technical staff that the present location of the tailwater gage was probably in a zone of high turbulence with a recommendation to relocate the gage 
approximately 150 feet downstream of the gates. Letter also expressed concern 
of WES staff with regard to possibility of headwater gage being located within 
zone of drawdown. Finally, letter requested views of MSD with respect to 
enhancing the measurement system. 
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13 December 1983 - Letter sent from Chicago District to IDOT acknowled 
Corps' review of the final report and recommendations of the AVM Ss 
committee. Letter requested specific coordination between involved agen 
concerning AVM calibration procedures and establishment of a backup syst 
Letter also requested proposed schedule for the above items. 

  

       
    

  

16 January 1984 - Letter sent from MSNGC to Chicago District in response 
above 12 December letter. Letter stated that Sanitary District was not ir 

position to take any action or to fund relocation of the gages at the Lockpx 
Controlling Works. 

  

1 February 1984 - Letter sent from IDOT to Chicago District in response to abo 
29 November and 13 December letters. Letter provided information concernii 
status of AVM gaging station, planned calibration procedures and proposed backt 
system. Letter also addressed IDOT's schedule for completion of 1983 accountin 
report. Additionally, letter requested a re-evaluation of cost on the part o 
the Corps to assume all diversion accounting responsibilities. 

  

3 March 1984 - IDOT provides initial version of Operations Manual detailing the 
new diversion accounting system to the Corps for review and comment. 
  

23 March 1984 - Two letters sent from Chicago District to IDOT in response te 
above I February IDOT letter. The first letter addressed the technical concepts 
associated with the AVM installation. Letter acknowledged field measurements to 
be performed by USGS. Additionally, letter recommended a thirty day overlap 
between AVM and current measurement system. Letter also stated Corps’ 

concurrence with concept of using the existing measurement system as backup for 
the AVM. The second letter addressed the potential for Corps' takeover of the 
entire diversion accounting program. Letter emphasized the developmental state 
of the new accounting system and the many associated costs that could not be. 
determined as a result. Letter stated that Corps favored a one year operation 
of the new system with subsequent data review and evaluation before cost. 
estimates for takeover of the accounting program could be prepared. 

  

| 

  

26 March 1984 - Second draft report (Lockport Controlling Works) submitted by 
WES to Chicago District. , 

9 April 1984 - Letter sent from Chicago District to INOT providing Corps’ 
comments on initial version of Operations Manual. A major concern was expressed 
by the Corps concerning the addition of a new deduction termed "induced 
infiltration." | 

  

12 April 1984 - Letters sent from Chicago District to NCD, INOT, MSD and USGS 
with above second draft report as an.inclosure to each letter. Letters 

requested comments by 9 May 1984. 

  

26 April 1984 - Meeting between Corps and IDOT for mutual discussion of Corps’ 
comments on Operations Manual and other topics related to development of the new 
accounting system. 

  

4 May 1984 - Letter sent from IDOT to the Corps outlining expected completion 
dates for preparation and completion of a draft hydraulic report for the 1983 
accounting year using the new diversion accounting system. Letter was requested 

of IDOT by the Corps at above 26 April meeting. 
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7 May 1984 - Letter sent from IDOT to the Corps providing additional background 

information concerning topic of induced infiltration and its use as a potential 
deduction. Additionally, letter requested a meeting between IDOT and Corps for 
further discussion of the matter. Letter was requested of IDOT by the Corps at 
above 26 April meeting. 

  

14 May 1984 - Letter sent from USGS to Chicago District in response to above 
12 April 1984 letter. Letter stated that approach and equations were reasonable 
but that the maximum total error of about + 10 percent was too low, especially 
for high flows. Letter also stated that the lowest estimate for maximum total 
error for submerged weir flow was at least + 17 percent. 

21 May 1984 - Letter sent from MSD to Chicago District in response to above 
12 April 1984 letter. Letter stated that general methodology used, the 
submerged crest coefficient graph and the flow computations followed accepted 
hydraulic practices. 

  

25 May 1984 - Letter sent from NCD to Chicago District in response to above 
12 April 1984 letter. Letter stated that computed rating curves should be 
checked against actual discharge measurements in the field. Letter also 
expressed concern about c values greater than 3.07 in terms of reasonableness. 

  

1 June 1984 - Meeting held between Corps and IDOT as requested by IDOT in above 
7 May letter. Purpose of the meeting was to discuss the topic of induced 
infiltration in greater detail and, more specifically, to allow IDOT to express 
its views on the’ subject to the Corps. Matter was taken under advisement by 
Corps at conclusion of the meeting. 

  

o July 1984 - Letter sent from Chicago District to WES with above comments from 
NCD, USGS and MSDGC as enclosure. Letter stated that WES would be contacted for 
further discussions. 

  

27 July 1984 - Letter sent from Chicago District to NCD regarding topic of 
induced infiltration and intention of IDOT to use this component as a deduction. 
Letter stated that such a departure from the existing practice would require 
confirmation from other interested parties in order for the Corps to accomplish 
its monitoring role. 

  

17 August 1984 - Letter sent from NCD to the Department of Justice (DOJ) with 
above described 7 May 1984 IDOT letter and 27 July 1984 Chicago District letter 
as enclosures. Letter requested advice from the DOJ concerning IDOT's intention 
to use the component of induced infiltration as a deduction. Concurrent letter 
also sent from NCD to Chicago District requesting District to solicit comments 
from parties of litigation on induced infiltration topic. 

  

29 August 1984 - Letter sent from DOJ to NCD in response to 17 August letter 
above. Letter stated that IDOT's proposed change in accounting procedure to 
include induced infiltration as a deduction would necessitate a modification to 
the Supreme Court decree. 

  

10 September 1984 - Letter sent from Chicago District to parties of litigation 
with above described 7 May 1984 IDOT letter as enclosure. Letter requested 
comments from parties of litigation on the issue of induced infiltration. 
Letter stated that Corps would consolidate any comments received and forward 
them to DOJ for further review and consideration. 

 





10 October 1984 - Letter sent from State of Michigan to Chicago Distric 
response to District's 10 September 1984 letter requesting comments on inc 
infiltration issue. Letter requested additional documentation for evalua 
purposes. 

  

    
   

    

   
   

     

  

    

    

    
   

  

    

    

1] October 1984 - Letter sent from MSDGC to Chicago District in response 
District's 10 September 1984 letter requesting comments on induced infiltrat 
issue. Letter supported position of IDOT with regard to use of ind 
infiltration as a deduction. 

  

3] October 1984 - Letter sent from WES to Chicago District in response to ab 
5 July letter. Letter addressed comments from NCD, USGS and MSDGC. 
  

1 November 1984 - Letter sent from State of Wisconsin to Chicago Nistrict 
response to District's 10 September 1984 letter requesting comments on induc 
infiltration issue. Letter stated opposition to position of IDOT with regard 
use of induced infiltration as a deduction. 

  

2 November 1984 - Letter sent from Chicago District to State of Michigg 
providing additional documentation as requested in 10 October 1984 letter above 

i 
9 November 1984 - Letter sent from State of Ohio to Chicago District in respong 
to Nistrict’s 10 September 1984 letter requesting comments on induce 
infiltration issue. Letter stated opposition to position of IDOT with regard t 
use of induced infiltration as a deduction. 

  

  

  

3 December 1984 - Memorandum for Record (MFR) dated 2 November 1984 sent rq 
WES to NCD. MFR stated that additional uncertainties were evident regardif 
rating curve accuracy for Lockport Controlling Works. Specifically, MFR stat 
that three items needed to be resolved by some type of field calibration: 

  

(a) upstream total head-upstream gage reading is not a true measure 
total head in the approach flow; (b) submergence-the downstream gage readin 

iS not a true measure of submergence: (c) extremely shallow weir -:the 1 ff 
weir height is not large relative to the possible effects of aging &@ 
sediment and debris accumulation or erosion. MFR additionally stated thé 
only when these uncertainties are resolved is a confidence level comparabhl 
to that of the laboratory - based rating (+8-10%) achieved. 

4 December 1984 - Letter sent from State of Wisconsin to Chicago District 9 
response to District's 10 September 1984 letter requesting comments on inducé™ 
infiltration issue. Letter stated opposition to position of INOT with regard @ 
use of induced infiltration as a deduction. 

  

21 January 1985 - Letter sent from State of Wisconsin to Chicago District as 
follow-up to 1 November 1984 letter above. Letter emphasized Wisconsing 
continuing review of induced infiltration issue and requested addi t 10ndg: 

documentation for evaluation. Additionally, letters sent from Chicago Distri@g 
to MSDGC and USGS (copies to INOT) forwarding replies by WES to comments made § 
above agencies with regard to effects of submergence on Lockport Control] 
Works rating curves (as provided in 31 October letter above). 
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25 January 1985 - Coordination meeting held between IDOT, NIPC, and Chicago Naistrict for discussion of topics relating to development of new diversion accounting system. 

  

30 January 1985 - Letter sent from Chicago District to State of Wisconsin providing additional documentation as requested in 21 January 1985 letter above. 

  

1 February 1985 - Letter sent from State of New York to Chicago District in response to District's 10 eptember 1984 letter requesting comments on induced infiltration issue. Letter Stated opposition to position of IDOT with regard to use Of induced infiltration as a deduction. 

  

1l1 February 1985 - Letter sent from State of Pennsylvania to Chicago District in response to District's 10 September 1984 letter requesting comments on jnduced infiltration issue. Letter Stated opposition to position of IDOT with regard to use Of induced infiltration as a deduction. 

  

19 February 1985 - Coordination meeting held between IDOT, NIPC, NCD, and Chicago District. Principal topics of the meeting included induced infiltration, IDOT's 1983 annual diversion summary, recommendations of the three-member technical committee, NIPC's new diversion accounting system, and AVM status. 

  

9 March 1985 ~- Chicago District convenes in-house ad-hoc committee to study topic of induced infiltration in detail. 

  

20 March 1985 ~ AVM malfunctioned; Cause unknown.   

19° April 1985 -  Rased On above ad-hoc committee review, preliminary investigation report prepared by Chicago District and forwarded to NCD. 

  

22 April 1985 - AyM repaired and online. Breakdown the result of a broken cable. 
  

31 May 1985 - Letter sent from Chicago District to IDOT requesting additional information regarding use of AVM system. Letter requested Specific information concerning type of backup measurement System planned. Letter also requested inf ormation regarding time frame during which MSDGC would continue Providing flow measurement computations at Lockport. 

  

  

a 
Michigan Diversion Accounting Report for 1983 water year along with copy of Operations Procedure Manual describing methodology used to compute diversion, Letter also stated State's intention to begin using the AVM as a primary measurement station at Lockport beginning with October 1984 and addressed plans for backup system, 

1 July 1985 - Letter sent from Chicago District to NCD forwarding final version of status report regarding recommendations made by the first three-member technical committee. 
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10 July 1985 - Letter sent from DOJ to NCD regarding INOT's intention to ta 
deduction for induced infiltration. Letter stated that any change in 
approved method of calculating the diversion would require a modification of 
Supreme Court decree. 

  

25 July 1985 - Letter sent from NCD to IDOT regarding induced infiltrat 
issue. Letter emphasized Corps' technical review and advice rendered by DOuJ 
above 10 July letter. Letter additionally stated that Corps would not accep 
deduction for induced infiltration and requested INOT's 1983 divers 
accounting report to be revised. 

  

30_July 1985 - Letter sent from INOT to Chicago District forwarding let 
reports from USGS regarding AVM calibration checks and backup system. 

    
o August 1985 - Letter sent from IDOT to DOJ regarding induced infiltrati 
issue. Letter conveyed IDOT's opinion and comments regarding acceptability 
the sewer induced groundwater pumpage component as a deduction under tems 
Supreme Court decree. Letter encouraged continuation of discussions ont 
issue (Copy of this letter furnished to NCD). 

  

7 August 1985 - Letter sent from Chicago District to IDOT regarding Corps 
review of IDOT's 1983 diversion accounting report. Letter emphasize 
mathematical errors determined during review process, particularly as found 3 
Lockport sluice discharge calculations. Letter also emphasized discrepancig 
regarding precipitation values used in NIPC Simulation. Letter requested | 
to furnish Corps with detailed computations and an analysis of the impact whi 
the precipitation discrepancies would have on the final report. 

  

       

   

  

   

    
    

    

   

  

     

   

15 August 1985 - Letter sent from Chicago District to NIPC regarding IDOT's 1 
diversion accounting report (above 7 August letter enclosed). Letter reques 
errors in report to be corrected. Letter also requested copies of computati 
and worksheets to be forwarded to Chicago District. 

  

19 August 1985 - Letter sent from IDOT to MSNGC (copy furnished to Chic 
District) requesting a meeting to be convened (between IDOT and MSD) 
discussion of precipitation discrepancies as described in 7 August letter abo 

  

23 August 1985 - Letter sent from DOJ to IDOT (copy furnished to NCD) 
response to 5 August letter above. Letter expressed DOJ's continued adher 
to views expressed in 10 July letter above (with regard to induced infiltrat 
issue). : 

  

26 August 1985 - Letter sent from Chicago District to IDOT (copy furnished 
USGS) regarding trend reversal in AVM flow record versus MSD Lockport record 
normal flow conditions. Letter expressed the fact that, prior to March 1} 
the AVM record tended to be 300-500 cfs higher than MSD Lockport record { 
normal flows. Letter continued on to discuss trend reversal since April 1% 
Letter requested expediting of AVM field check and reactivation of MSD s 
for streamflow measurements at Lockport until above situation was resolved. . 

 





27 August 1985 - Letter sent from NCD to IDOT regarding drawdown of Lockport 
pool (at Corps" request) for purposes of lock maintenance. Lowering of pool was 
effective for period of 27-28 August and resulted in increase in diversion 
(10-15 cfs) on annual basis. Corps recommended drawdown not be charged to 
diversion. 

  

29 August 1985 - USGS conducted field check showing AVM recording 80% of field 
calculated flow. 
  

4 September 1985 - Letter sent from NIPC to Chicago District (copy furnished to 
IDOT) in response to 7 August and 15 August letters above. Letter stated that 
computations for adjustments to flow at Lockport Powerhouse and Controlling 
‘Works were rechecked and enclosed copy of results. Additionally, as requested, 
letter enclosed copies of computation sheets used in the development of 
discharge estimates at Lockport. Letter finally stated that hydraulic report 
for accounting yr. 83 would be modified in accordance with above findings after 
confirmation of accuracy from Corps. 

  

25 September 1985 - WES provides final report on newly developed rating curves 
for Lockport Powerhouse sluice gates and Lockport Controlling Works sluice gates 
to Chicago District. 

 





ANNUAL REPORT 

MONITORING OF DIVERSION 
OF LAKE MICHIGAN WATER 
AT CHICAGO, ILLINOIS 

APPENDIX C 

Correspondence





lllinois Department of Transportation 
Division of Water Resources 
300 North State Street/Room 1010 
Chicago, Illinois 60610 
Telephone 312/793-3123 

May 7, 1984 

LTC Christos A. Dovas 
District Engineer 
Chicago District 
U.S. Corps of Engineers 
219 South Dearborn-Room 604 
Chicago, IL 60604 

RE: Diversion Accounting - Induced Infiltration 

Dear Colonel Dovas: 

We need additional discussions regarding our position that 
induced infiltration in the Lake Michigan basin is a legitimate 
deduction under the current United States Supreme Court Decree. 

Induced infiltration, as we have defined it, is a component of 
groundwater which would not have entered Lake Michigan or any 
other body of surface water in the area if urbanization had not 
occurred and sewers had not been constructed. It is a 
component of groundwater pumpage which is not recharged by Lake 
Michigan and, hence, is an eligible deduction. Induced 
infiltration, as we have defined it, does not include 
components of sewer flow which are not eligible Geductions, 
j.e., infiltration attributable to water main leakage, inflow 
(runoff related, which is accounted for separately), and that 
quantity of infiltration to the sewer network which would have 
become base flow to a surface water system. It is essentially 
that amount of groundwater which, under pre-development 
conditions, would have been either evapotranspirated or 
recharged to groundwater aquifers. 

The derivation of an estimate of induced infiltration for both 
the combined sewer area and separately sewered areas within the 
Lake Michigan basin is difficult, since this flow component 
Cannot be directly measured. However, we believe that the 
Simulation modelling of the Northeastern Illinois Planning 
Commission and their analysis to determine the additional 
‘induced’ yield of the combined sewer areas is a technically 
sound procedure, and gives a realistic estimate of the 
magnitude of induced infiltration. Enclosed with this letter





LTC Christos A. Dovas 
May 7, 1984 
Page 2 

is a copy of the report NIPC prepared for Harza Engineering as 
part of our diversion accounting study. Also, the procedure we 
plan to use to develop the amount of induced infiltration in 
the combined sewer area and separately sewered area is 
described on pages 32-34 of the draft Hydraulic Report Manual 
(pages attached). 

I would appreciate the opportunity to further discuss this 
issue with the District and Division. It is my understanding 
that your determination that induced infiltration within the 
Lake Michigan basin is not an eligible deduction stems from a 
legal interpretation of the wording in the Supreme Court 
Decree. I would therefore request that both technical and 
legal staff attend the meeting. 

Please feel free to call me to set up an acceptable date for 
this meeting. 

Very \ | 

i] R. Fulton 

Chief 

BUREAU OF RESOURCE MANAGEMENT 

NRF :DI:pz 

Enclosure 

cc: Sandy Solomon, Central Division
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NS Ne 

orale 

LFC:JRA:AFW 
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Washington, D.C. 20530 5 

July 10, 1985 

Brigadier General Jerome B. Hilmes 
Commanding 
North Central Division 
U.S. Army Corps of Engineers 
536 South Clara Street 
Chicago, Illinois 60606-1592 

Dear General Hilmes: 

Re: Wisconsin v. Illinois, Nos. 1, 2, 3, 
Orig. 
  

We are in receipt of your recent letter advising us of 
Illinois' intent to "take a deduction for induced infiltration 
for the 1983 water year" and requesting our advice on the matter. 
You also transmitted the comments of the states of Michigan, 
Minnesota, New York, Ohio, Pennsylvania, and Wisconsin--each of 
which was opposed to the proposed method of calculating the 
diversion--and the Metropolitan Sanitary District of Greater 
Chicago and the Illinois Water Survey Division, both in support 
of the proposal. ; 

We adhere to our previous advice to you of August 29, 
1984 that any change in the approved method of calculating the 
diversion would require a modification of the decree. In our 
view, that would be true even if all parties to the litigation 
agreed to the proposed change. All the more so, of course, if 
there is not general agreement. As it happens, none of the 
Btates inveived agrees. Accordingly, we believe that the 
prudent course for the Corps to follow, once it confirms that 
the State has put into operation this method of calculating the 
diversion, is to advise Illinois that its action in changing the 
approved accounting procedure requires modification of the | 
decree. Inquiry should be made as to Illinois’ intentions with 
regard to seeking such a modification.
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We are not taking a position on the merits of the proposal by the State of Illinois, 
procedurally the proper course for 
secure modification of the decree, 

but simply advising that 
the State to follow is to 

As before, we ask that you keep us advised of the 
the parties, with copies to be sent to 

communications between 
Andrew F. Walch of the 
if you will also send me copies of t 

Lands Division. 
   

  

   
will be appreciated 

correspondence.





  

United States Department of the Interior 
GEOLOGICAL SURVEY 

Champaign County Bank Plaza 
102 East Main Street 
Fourth Floor 
Urbana, IL 6180] 
July 16, 1985 

Mr. Daniel snjere 
p [e ESEIVE 

  

Lake Michigan Management Section 
if JUL 1 9 108 Illinois Department of Transportation 

” Division of Water Resources 
BISIGN OF WhIER RESebRtES 

310 S. Michigan Avenue 
SU25A0 OF RESOUSCE MANKSENENT 

Room 1606 

. am 
Chicago, IL 60604 

penn ae Ae 

The calibration test of the acoustic velocity meter (AVM) on the Chicago Sanitary and Ship Canal at Romeoville is a@ continual process. Occassiona] discharge measurements are to be made to verify that the flowmeter is functioning as designed and no changes have Occurred in the canal cross-section. 

Measurement 5 (+8.8%) exceeded this range and a discussion of this measurement is in a following section. 

A summary listing of discharge measurements, form 9-207, is attached. Measurement #] used the two-point method of measuring stream velocities, observations are made in each vertical at 0.2 and 0.8 of the depth of water below the surface. The two-point method is the one generally used by the U.S. Geological] Survey to measure Stream discharge. This measurement was made to verify the discharge Output of the flowmeter during installation. 

Measurements 2-7 used the vertical-velocity Curve method, a series of vertical observations at points well distributed between the water Surface and the stream bed. The velocity observations are taken at 0.1 depth increments between 0.1 and 0.9 of the depth. A vertical- velocity curve for each vertical is based on the Observed velocities Plotted against depth. The mean velocity in the vertica] is obtained by measuring the area between the Curve and the ordinate axis with a Planimeter. This method Gives more consistent results and is considered more accurate than the two-point method. 

| 
S
e
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The discharge value, listed in the remarks column on form 9-207, 
was computed by adding the 15 minute discharge readings from the AVM 
printout and dividing by the number of 15 minute periods during the 
time of the discharge measurement. 

The accuracy of the measured discharge compared to the flowmeter 
value is listed in the percent difference colum. The percent 
difference is computed by subtracting the AVM discharge from the 
measured discharge and dividing by the measured discharge. The 
percent difference of measurement 1-4 and 6-7 range from -0.6 to 4.0 
percent and are within the rating accuracy when using a Price AA current 
meter. Measurement 5 was made during periods of pius and minus stage 
fluctuations and a barge passing through the measurement section 
in a downstream direction. 

The AVM operates on a one minute cycle obtaining velocity and stage 
readings every 2 to 3 seconds which are stored and the 15 minute 
Summary values are printed on the deckwriter. Only one point value 
of velocity is obtained for one depth elevation in one vertical during 
a discharge measurement compared to 7 to 14 Stage and velocity readings 
of the whole cross-section obtained by the flowmeter. The AVM discharge 
is more representative of the canal flow than the discharge measurement 
during stage fluctuations, Closing of the Control Works downstream, and 
barge traffic through the discharge measurement section. 

The cross-sectional area stored within the flowmeter used in the discharge 
calculation was checked. A stage-area graph (attached) for the AVM 
was drawn and the area from the discharge measurements was plotted on 
this relationship. The maximm difference in area found for one 
measurement (3) was 2.2%. 

Our Hydrologic Instrumentation Facility has recently rum tests on the 
water-level sensing device used in the type flowmeter installed at 
Romeoville. Stage readings were found to be less than 0.10 ft in error. 

Based on the analysis of the discharge, cross-sectional area, and water 
surface elevations obtain from the AVM, we recommend October 1, 1984 as 
the starting date for publication of the daily discharge values obtained 
with the AVM. 

Sincerely, 

. er 

District Chief 

AWN: LGT: bw 

Enclosures





  

United States Department of the Interior 
GEOLOGICAL SURVE, - 

Champai gw’County Bank Plaza 
102 East Main Street 
Fourth Floor 
Urbana, IL 6180] 
July 18, 1985 

  

Mr. Danie) Injerd 
Lake Michigan Management Section Illinois Department of Transportation Division of Water Resources 
310 S. Michigan Avenue, Room 1606 Chicago, IL 60604 

Dear Dan, 

A procedure to estimate daily discharge values for missing-record periods 
at Chicago Sanitary and Ship Canal at Romeoville Saging station was established. The Procedure uses stage data from the Rock Island Army Corps of Engineers Illinois River Hydraulic Daily Report for Des Plaines River at Brandon Road Lock and Dan, Stage data obtained for Des Plaines 
River at Riverside Baging station, and a regression analysis. 
The Hydraulic Daily Report lists 5 reading per day of pool elevation, tainter, and headgate Openings. The Stage-discharge relation for Brandon Road site (Mades, 1981) is used to convert the stage readings 
with gate openings into discharge for a time period. These values are added for the day and converted into a daily discharge value. The discharge rating does not include leakage through the headgates which is approximately 850 cfs. 

The daily discharge for Des Plaines River at Riverside Saging station is 
obtained by use of the Stage record with the Station's discharge rating table and the results of the current discharge measurement. 
The discharge value from the Riverside gage is subtracted fron the Brandon Road Value, the resulting discharge approximates the flow in the Chicago Sanitary and Ship Canal at Romeoville. 

Riverside subtracted from the Brandon Road value (fig. 1). The SAS program lets the user Split the sample into two regressions as described 

pecenveg





in @ report "Use of Qualitative Variables in Regression Analysis" by Wilbert O. Thomas, USGS, Water Resources Division Bulletin, May- 
August, 1982. The following regression equations were obtained to estimate discharge for the period March 21 to April 17 (Table 1). 

If flow at Brandon Road is less than 3980 cubic feet per second (cfs) 

Vo * Antilog (0.565 log vy + 1.56 

If ficw at Brandon Road is more than 3980 cfs 

V> = Antilog (1.121 log v, - 0.41) 

R, = 0.971 with a standard error of estimate of 9.2% 

Daily discharge at Brandon Road minus Riverside value 

< " 

vo * Estimated Daily discharge at Chicago Sanitary and Ship 
Canal at Romeoville 

To test the above equations the May 7 to June 6 period was estimated and 
compared to the daily discharge obtained from the flowmeter. The results show a maximun daily error of 34 to -38 percent with an average error for 
the period of -1.2 percent. The individual error may be large for only one day comparison but for extended periods an average error of 1.2 percent 
is acceptable. Table 2 lists the discharge figures used and estimated for 
this study. 

in the future for periods of no record this procedure will be used after 
testing a few discharge values before and after the missing record period 
to see if the regression analysis is valid or a new analysis will be 
developed using the above procedures. 

Reference 

Mades, D.M., 1981, Stage-discharge relation at dams on the Illinois 
and DesPlaines Rivers in Illinois: U.S. Geological Survey 
open-file report, 81-1009, 56 p. 

Sincerely, 

ORkrnw Neh 
Allen W. Noehre 
Surface Water Specialist 

AMIN: bw 
Enclosure





  

Illinois Department or tra: pur wer   
Division of Water Resources 
310 South Michigan Avenue / Room 1606 
Chicago, Ilinois 60604 

August 5, 1985 

Mr. Andrew S. Walch 
Lands Division 

Office of the Solicitor General 
U.S. Department of Justice 
Main Justice Building 
10th & Constitution Avenue, N.W. 
Washington, D.C. 20530 

Dear Mr. Walch: 

I recently received a copy of a July 10, 1985 letter from the 
Department of Justice to Brigadier General Hilmes directing the 
Corps of Engineers to inform the State of Illinois that one element 
of our new diversion accounting procedures (induced infiltration, or 
more properly, sewer {induced groundwater pumpage) cannot be included 
without modifying the United States Supreme Court Decree. 

I am disappointed that the State of Illinois was not involved in the 
discussions and negotiations between the Corps of Engineers and the 
Department of Justice in this matter. I deeply regret that we were 
unable to offer our comments and opinions regarding the 
acceptability of the sewer induced groundwater pumpage component 
prior to the Department of Justice taking a position. Nevertheless, 
I would still like to convey our reasons why we believe this 
hydrologic component needs to be included im our accounting system 
and is appropriate for us to do so in compliance with the decree. 

Subsequent to the approval of the amended decree in 1980 and the 
followup work of the Corps of Engineers’ Three Member Committee and 
Our Own consultants, Illinois has invested a tremendous amount of 
time and money aimed at improving the accuracy with which we measure 
and compute our diversion of water from Lake Michigan. Building on 
many of the recommendations of the Three Member Committee and of our 
consultant, we have developed an improved diversion accounting 
System. This accounting system incorporates state of the art 
technology in flow measurement and in computer simulation of complex 
urban watershed areas. For example, in cooperation with the U.S. 
Geological Survey, we have installed an accoustic velocity flowmeter 
System to measure total flows passing the Sanitary and Ship Canal 
near Lockport. We have also contracted with the Northeastern
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Illinois Planning Commission to take advantage of their computer Capabilities to develop a system of Checks and balances to ensure that the many hydraulic components which are necessary to compute our diversion are accurate and representative of the hydraulic Characteristics of this heavily urbanized area. 

In consultation with the Corps of Engineers, the State of Illinods decided to use this improved diversion accounting system beginning with the 1983 accounting year. Recently we sent the Corps a revised manual of procedures for measuring and accounting I)linois 
diversion along with a annual hydraulic report for the 1933 water 
year. 

I would like to emphasize that the development of these improved diversion accounting procedures are entirely consistent with the general accounting guidelines specified in paragraph 2 of the 
decree. Furthermore, our efforts to improve diversion accounting reflect a desire to implement the guidance contained in paragraph 3 
that states: 

“all measurements and computations required by this decree sha) 
be made by the appropriate officers, agencies or 
instrumentalities of the State of Illinofs . - » Using the best 
current engineering practice and scientific knowledge." 

I believe that the improvements {ncorporated into the 1983 diversion 
accounting report follow this guidance. 

After 1-1/2 years of reviewing the subject of sewer induced groundwater pumpage, the Corps of Engineers has concluded thet our 
method of calculating the quantity of this component {1s technically 
sound, and more importantly, that this hydrologic component {s not Lake Michigan water. Since they have concluded that sewer inijuced groundwater pumpage {s not Lake Michigan water but rather {fs groundwater, I don’ t see how the decree can be interpreted so that this component should be overlooked, or 1gnored by the state in its 
diversion accounting procedures. 

I believe this would set a new precedent that clearly fs contrary to the intent of the decree by not allowing Illinois to claim as a- 
deduction a specific component of groundwater flow. In fact, ‘tis 
our opinion that by not properly accounting for sewer induced groundwater pumpage (a deduction to the total flow at Lockport) we 
are being directed by the Corps and the Department of Justice to 
violate the decree. 

It has been our belief that the decree specifies a general 
accounting framework designed simply to require Illfnofs to report
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as diversion all Lake Michigan water withdrawn from the lake and not 
returned and the stormwater runoff which has been prevented from 
reaching the lake. Over the years, numerous changes and 
Improvements have been made to the accounting procedure to reflect 
changing hydraulic conditions and improvements in the ability to 
measure ana account for both diversion and non-diversion flows. In 
the past, these changes have been recommended by the State of 
Illino{s and approved by the Corps of Engineers without any formal 
approval process being forwarded to either the Department of Justice 
or to the other parties to the decree. Rather we, and I assume the 
other parties, have assumed this to be a proper exercise of the 
Corps supervisory role. 

By abdicating this supervisory role over this particular flow 
Component, they cast serious questions about the propriety of all 
the previous changes that have been made to the accounting 
procedure. Of more concern to Illinois, however, is the obvious 
inconsistency of singling out one minor component of our new 
diversion accounting procedures and ee that legally this 
revision requires specific court approval while at the same time an 
entirely upgraded diversion accounting system has been incorporated 
which has not gone through the same level of review to the other 
parties or to the Department of Justice that the sewer induced 
groundwater pumpage component has. 

I believe that the decree shows a clear indication by the Court that 
they do not wish to be involved in the technical matters pertaining 
to specific components of Illinois diversion. Rather they have 
assigned that role to the Corps of Engineers, and we believe it most 
appropriate for them to make these decisions based on the technical 
merits of whether it is or is not a component of Illinois’ diversion. 

I urge the Department of Justice to review their position on this 
matter. At a minimum I would request a more detailed legal 
explanation as to why the Department of Justice feels that sewer 
induced groundwater pumpage {is not an eligible deduction under the 
decree. 

The magnitude of the sewer induced groundwater pumpage deduction is 
small compared to the overall diversion. However, we are extremely 
reluctant to manage a diversion accounting program that does not 
represent our best efforts at diversion accounting and which is not 
reflective of the best scientific knowledge and engineering practice 
available to us.
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I believe it would be in our best collective interests to continue 
our discussions on this issue. I would welcome the opportunity to 
meet with you on this issue. Please feel free to call me at (312) 
793-3123 1f you need additional information or to set up a meeting. 

I urge the Department of Justice to review their position on this 
matter. 

Very truly your 
   

     Nei ulton 
Chief 

BUREAU OF RESOURCE MANAGEMENT 

NRF :DI:dn 
cc: Zane Goodwin, NCD —— 
08411
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Mr. beil k. Fultor, Chier 
Bureet OL Resources jwnaperent 
Tilinois bepertnent of Trensportation 
Chiceyvu, lliinvis 60nG4 

bear ?t.r. Fulton: 
= 

Kez bes. 1,¢,5, Cri;.., wisconsin v. Lllinvir. 
  

\\e have piven careful consiuveration to your letter o1 
Av, ust 5, WES tu Andrew }. Walc! anc continne to achnere to the views expressec in our letter of July 10, 1985 to tne Corps of 
Ens inecers. 

Gre of the beses for the mouitication of the 1967 decrec adojpteu ty the parties in 193C wae a 30% inperviousness factor to arproxivete the concitions of the entare Lake NMechipsen Givergion wetersiec @t thet Cire Cue to urdenization, with provision for exceecia,, the allcwacle civersior. of 329% efs oy 157. ceo c6 uncertéintier createcu pny the chort perioc of recorc anc “the likxeliiovc or inereasee runotl resultin; tro: urbenization", 
Fireconsir ve Illinciz, 464 U.S. 4S, 53 (Statene.t of Incert ane Tecnnacel Lacie ter Yrovosed arencuente to 1907 Lecrev). Tie “lnaveed intiltrattorn" Gevuction is just one of geverai corponents Ol Urbenlzation weich anvacts on the runoft hydroloyy of the 

  

  

ba6li, ar extrevely cor:plex phenomena thet is incapable ot precise 
beasurernent. Ly rinplins cut one factor as @ Geducticn witheut reiatinyr “inducec infiltratior” to otner factors effecting the runeli hyeroloyy cr to tne aut driperviovsness factor previcucl+ 
a@, reed to @6& e basis tor the 1°%¢ mocifacatior to tne cecree as, 
di. our view, en Irverndiceizvle increase in the arount of civereior 
irom Lee tichipan. Atsernt w further modification ot the decree, 
Tllincis whoule not decuct the @siount Of calculsutec inoncec 
Aniiitration tree Lockport tlows. Wwe alsc mote ti.at each. o1 tie 
States in Chese proceecin sc has Oorjectec to a urileterei cGeductior 
by the Slate or Illinois, 
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we 6ppreciete the eftorts teken by the state of Jilinois, 

working im close ecoreratior witt: che Corps of Engineers, to 

better quertify anc eceount fer the water diverted fror. Lele 

Miehigen. “Jnduced infiltration” is precisely the type of facter 

dmpecting the diversion with witch the Suprere Court hea corcerned 

dtseli in the pset. be trust thet our views will assiet you in 

determicing, whether tc seek sodification of the cecree to aller 

for this deduction. 

Sincerely, 

Louis F. Clatberne 
- seputy Eolicitor Genere) 

ec; Frank Korak, Esquire 
Armr Corj;e of Enyineere 
hortheCentras bivision 
$30 S§. Clerd Street 
Chicago, Lllinole 60605




