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PREFACE 

This report was completed by the U.S. Army Engineer District, Chicago (NCC) in 
accordance with the provisions of the modified Supreme Court decree concerning 
Lake Michigan diversion dated 1 December 1980 and as part of activities asso- 
ciated with the Corps' role in diversion monitoring. The report was constructed 
using information and data supplied by the Illinois Department of 
Transportation, Division of Water Resources (IDOT) and the Metropolitan Sanitary 
District of Greater Chicago (MSDGC). Both agencies provided technical 
assistance during the review process associated with the preparation of this 
report. 

This work was conducted by the Hydrology and Hydraulics Branch, under the 
general supervision of G. J. Stadler. Data review was conducted by H. Krampitz 
(engineer), and S. Klawans (mathematician) with assistance from G. Novak 
(hydraulic aid). Report preparation was done by S. Klawans. The District 
Engineer of NCC during the preparation of this report was LTC Christos A. Dovas, 
Pate
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HISTORY OF LAKE MICHIGAN DIVERSION AND SUPREME COURT DECREES 
  

1. Water has been diverted from Lake Michigan at Chicago into the 
Mississippi River Basin since the 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 Chicago River was reversed and diversions progressively increased 
to a maximum of approximately 10,000 cfs. In 1922 the State of Wisconsin, 
concerned about the effect of diversion on lowering Lake Michigan levels, 
successfully sought an injunction to prohibit the State of Illinois from 
diverting Lake Michigan water. Then, in 1925, the United States Supreme 
Court overturned the injunction, and diversion (in addition to domestic 
pumpage) was allowed at an average of 8,500 cfs, subject to War Department 
conditions. 

2. In 1930, the court issued an additional decree requiring the State of 
Illinois and the Metropolitan Sanitary District of Greater Chicago (MSDGC) 
to gradually reduce the diversion of water from Lake Michigan, in addition 
to domestic pumpage, down to an annual average of 1,500 cfs by 30 December 
1938. This time frame was intended to allow the State of Illinois suf- 
ficient time to construct new sewage treatment facilities to replace the 
need for large diversions for dilution. The total diversion, with domestic 
pumpage included, was approximately 3,100 cfs. Another Supreme Court 
decree in 1967 limited the diversion, including domestic pumpage, of Lake 
Michigan water into the Illinois Waterway by the State of Illinois and its 
municipalities, to an average of 3,200 cfs over a five-year period effec- 
tive 1 March 1970. 

1 NECEMBER 1980 MODIFIED SUPREME COURT DECREE AND BACKGROUND ON FORMATION 
OF TECHNICAL COMMITTEE 
  

  

3. In February, 1980, attorneys for Illinois, Wisconsin, New York, 
Pennsylvania, Ohio, Minnesota, Michigan, the Metropolitan Sanitary 
District, and the United States met in negotiation in Philadelphia, Pa., on 
the Lake Michigan Diversion litigation (Wisconsin, et. al. v Illinois, et. 
al. Nos. 1, 2 and 3 Originals). As a result of these negotiations, a pro- 
posed decree amending the 1967 Supreme Court Decree was prepared and sub- 
mitted to the various parties for approval. 

4, The amendment to the 1967 Supreme Court Decree for the Lake Michigan 
Diversion at Chicago, Illinois, was adopted by the Court on 1 December 
1980. The pertinent provisions of the modified decree include extending 
the period for determining the running average diversion rate allowable 
from five years to forty years and changing the beginning of the accounting 
year from March 1 to October 1. These changes have the beneficial effect 
of allowing Illinois to allocate more water for domestic purposes on a 
long-term basis, while still maintaining the maximum allowable average 
diversion rate of 3,200 cfs. In addition, this modified decree contains 
three provisions which affect the role of the Corps of Engineers (COE) in 
connection with monitoring the diversion. 

5. First, under the modified decree, the measurements and computations of 

the diversion would be made by either the State of Illinois (IDOT) or the 
Corps of Engineers subject to agreement with and cost-sharing by the State





of Illinois for all reasonable costs including equipment. Under the 1967 
decree, the State is responsible for measurements and in fact measurements 
are now being performed by its agent, the Metropolitan Sanitary District of 
Greater Chicago (MSDGC). Illinois, Wisconsin and the other States indorsed 
the concept of assigning measurement responsibility to an independent 
Federal body, such as the Corps. A series of negotiation meetings were 
held between the Corps and the State of Illinois during 1981 for the pur- 
pose of reaching a cost sharing agreement. Negotiations on this matter 
have been suspended pending resolution of financial issues. As the Corps 
and Illinois could not reach an agreement on a measurement program, the 
responsibility for measuring and computing the diversion will remain with 
Illinois at the current time. 

6. The second change in the Corps responsibilities involves an increased 
supervisory role. The State parties explicitly indicated that they wanted 
the Corps to periodically investigate the calibration of measuring devices 
and spot check data gathering. Under the 1967 decree the Corps has 
steadily increased its monitoring of the system. Moreover, the Corps has 
anticipated that most of the Great Lakes State's present requirements and 
concerns are being or can be satisfied with the existing programmed effort 
including some minor adjustments. The exception to this is the investiga- 
tion of the calibration of measuring devices. The potential cost of these 
calibration checks will be determined. 

7. Finally, the modified decree provides that every five years, the Chief 
of Engineers shall appoint a three-member technical committee to determine 
the best current engineering practice and scientific knowledge for 
measuring the diversion. These committee members may be Federal employees, 
but not employees of the Corps or of any of the other parties to the liti- 
gation, nor may they be paid consultants of any of the parties other than 
the United States. The modified decree stated that "the members should be 
selected on the basis of recognized experience and technical expertise in 
flow measurement or hydrology". Each five years, the Corps shall reconvene 
such a committee to report on the method of accounting and operation of the 
accounting procedures. The Corps bears all the costs associated with this 
three-member committee, exclusive of the implementation and operation of 

proposed equipment. 

CORPS' ACTIVITIES-SUPERVISION, DIRECTION AND AUDIT (GENERAL) 
  

8. The 1 December 1980 modification to the 1967 Supreme Court Decree con- 
cerning Lake Michigan diversion authorized the Corps to supervise, direct 
and periodically audit all diversion measurements and computations. In 
specific, the decree states that: "if made by the State of Illinois, the 
measurements and computations shall be conducted under the continuous 
Supervision and direction of the Corps of Engineers of the United States 
Army in cooperation and consultation with the United States Geological 
Survey, including but not limited to periodic field investigation of 
measuring device calibration and data gathering. All measurements and com- 
putations made by the State of Illinois shall be subject to periodic audit 

by the Corps of Engineers".





ANNUAL REPORT AUTHORIZATION 
  

9, This report represents the first annual summary of Lake Michigan 

Diversion at Chicago, Illinois, as required of the Corps of Engineers by 

the modified Supreme Court decree of 1 December 1980. This initial report, 

due to major modifications in the diversion accounting system, 1S a com- 

bined report covering the diversion accounting years ending 30 September 

1981 and 30 September 1982. Subsequent annual reports will cover one 

accounting year only. 

ANNUAL REPORT OBJECTIVES 
  

10. The purpose of this annual report is to certify the accuracy of the 

diversion flows and to document the processes leading to the certification 

of the flows. It will describe the following: (a) Details of program 

review pertinent to identification of deficiency, corrective measures and 

technical evaluation (b) projects and studies needed, to be initiated or 

planned to insure continued compliance to the Decree (c) activities under- 

taken during a year by any of the parties dealing with the calibrations of 

the measuring devices, measurements, data collection and analysis as part 

of the diversion program and (d) the Corps’ activities in regards to super- 

vision, direction and audit. 

SCHEDULING OF ACTIVITIES 
  

ll. During the period of time covered by this initial annual report 

(accounting years 1981 and 1982), the current Lake Michigan diversion 

accounting system underwent an extensive evaluation process. Both the 

Corps and the State of Illinois (I1DO0T) undertook major efforts through 

separate consultants to study the existing diversion accounting system. 

The formidable and complex task of reviewing the current diversion related 

measurement techniques was, in itself, one of a monumental nature. . 

Additional factors and changes, such as new communities receiving alloca- 

tions of Lake Michigan water, presented additional complications during the 

above process. Despite the intensive review and scrutiny received by the 

diversion accounting system during the above period of time, regular 

meetings were held between the Corps, INOT and MSDGC for delineation of 

responsibilities among the agencies, establishment of routine work schedu- 

les and milestone dates and discussion of other pertinent matters. In par- 

ticular, firm schedules were established for review, approval and 

transmittal of the monthly hydraulic reports of diversion produced by the 

MSDGC. These schedules covered both accounting years included in this 

annual report. Although every attempt was made by all agencies involved to 

adhere to these schedules, the magnitude of the above described review pro- 

cess made this difficult and, at times, virtually impossible. Despite this 

fact, however, it should be noted that diversion accounting procedures were 

constantly being monitored and documented throughout the above period. 

Definitive schedules are in the process of being developed for future 

accounting years between the involved agencies.





DETAILS OF PROGRAM REVIEW PERTINENT TO 
IDENTIFICATION OF DEFICIENCY, CORRECTIVE MEASURES AND TECHNICAL EVALUATION 
  

  

12. In accordance with the provisions of the modified decree, the work of the 
first three member committee was recently completed with the submission of a 
report and addendum to the District by the committee members in October, 1981 
and April, 1982, respectively. The members of the first Technical committee 
were Dr. William H. Espey, Mr. Harry H. Barnes, and Dr. Svein Vigander. The 
technical committee accomplished a thorough review of all the procedures 
currently used to measure and account for Lake Michigan diversion. The commit- 
tee recognized that the techniques and procedures used to measure I]linois' Lake 
Michigan diversion have been developed and have evolved over a long period of 
time. Therefore, many of their recommendations involve an updating of current 
accounting procedures. The technical committee realized that the hydrologic 
complexities of the Chicago metropolitan area, proposed modifications to the 
waterway system, and the impact of new users of lake water would require a dyna- 
mic, flexible accounting system. Therefore, although many of the committee's 
recommendations for improvements are based on present accounting procedures, it 
suggests that further attention be given to new accounting procedures and tech- 
niques, such as the use of an acoustic velocity flowmeter (AVM) to record total 
flow at Lockport. Both the Corps and the State of Illinois (IDOT) are engaged 
in an active cooperative effort to upgrade the diversion accounting system. The 
Chicago District contracted the Corps' Waterways Experiment Station in 
Vicksburg, Mississippi, for the purpose of determining the cost of performing 
necessary mathematical studies required to develop new rating curves for the 
Lockport controlling works, such work being in progress throughout the latter 
portion of the 1982 accounting year and extending into the 1983 accounting year. 

13. Additionally, as stated before, while the technical committee's study was 
in progress, IDOT retained a consultant to study the existing accounting system 
as well as provide recommendations regarding a new diversion accounting system. 
Based upon the results of that study, IDOT is in the process of establishing a 
new accounting system that will use state-of-the-art measuring equipment, along 
with hydrologic simulation techniques for those components of diversion that 
cannot be directly measured. The Northeastern I]linois Planning Commission 
(NIPC), acting in a similar capacity to IDOT as the MSDGC, will be responsible 
for the mechanics of diversion accounting commencing with the month of October, 
1982. An integral element of the new accounting system involves the use of an 
acoustic velocity flowmeter in the Sanitary and Ship Canal to measure total flow 
at Lockport. IDOT's desire to proceed with this type of measuring system was 
based in part upon the recommendations of the technical committee report, its 
Own consultant report, and upon the conclusions of a special study committee. 
IDOT formed this committee consisting of representatives from IDOT, the Corps, 
MSDGC and the United States Geological Survey (USGS), to study the feasibility 
of installing an acoustical velocity flowmeter to measure total flow at 
Lockport. IDOT and the USGS have subsequently entered into a cooperative 
agreement to install an AVM system. The USGS will be the lead agency and will 
have primary responsibility for the purchase, installation and operation and 
maintenance of the AVM system. Additionally, the USGS will be responsible for 
testing and calibration of the system as well as the development of a backup 
system. Construction is expected to begin in late summer or early fall with 
present plans to have the AVM system fully operational by the start of the 1984 
accounting year on 1 October 1983. In the interim, the MSDGC will continue to 
measure the flow at Lockport.





PROJECTS AND STUDIES NEEDED, TO BE INLIIAICU, 

OR PLANNED TO INSURE CONTINUED COMPLIANCE 

TO THE DECREE 

  

  

  

14, Several projects and studies have already been initiated or are planned in 

the near future to insure continued compliance to the modified Supreme Court 

Decree. Specifically, the development and implementation by NIPC of the new 

diversion accounting system is considered a major objective during accounting 

years 1983 and 1984, As a corollary issue, the timetable for installation of 

the AVM is proceeding in a smooth fashion with installation scheduled by fall 

1983 as discussed in the previous section. Additionally, during accounting year 

1983, the Corps continued its extensive review of the recommendations made by 

the first three-member technical committee and those made by IDOT's consultant. 

The Corps is currently in the process of performing various supporting studies 

and investigations pertaining to the measurement of diversion flows. In par- 

ticular, two studies have commenced during accounting year 1983. First, 4 

report is being prepared which will evaluate and assess the adequacy of the 

current method for accounting of Lake Michigan diversion from the O'Hare Water 

Reclamation Plant. This report will also address the long range effects of 

extending the Lake Michigan water supply to various western suburbs of Chicago. 

Currently the Northwest Water Commission is building a transmission system to 

obtain Lake Michigan water thru the Evanston Water Filtration Plant. A 60" 

diameter pipe 15 miles long will carry water to the receiving reservoir in Des 

Plaines. Construction has begun on several sections of the transmission line 

and present schedules call for completion in Spring 1984. The Commission has 4 

members: Arlington Heights, Buffalo Grove, Palatine and Wheeling. A second 

Commission, Northwest Suburban Municipal Joint Action Water Agency, has 7 mem- 

bers in Northwest Cook Co: Flk Grove Village, Hanover Park, Hoffman Estates, 

Mount Prospect, Rolling Meadows, Schaumburg and Streamwood. Construction on the 

transmission line being built by this water commission began in the fall of 1982 

with completion of construction planned in the spring of 1985. A third 

Commission is the Du Page Water Commission, which currently has 28 members, and 

is concerned with providing Lake Michigan water to Du Page County and parts of 

Kane Co. A feasibility study has identified five different options for con- 

veying treated water from the City of Chicago Central Park Pump Station (Austin 

Blvd. & Eisenhower Expressway) to the Du Page Co. line for further distribution. 

MSDGC has also informed this office that the main stem TARP I, tunnel and reser- 

voir plan is scheduled for completion by February 1985. Secondly, a report will 

be prepared pertaining to the study and evaluation of flows associated with 

inflow and infiltration in the Des Plaines Watershed. It is currently antici- 

pated that the above reports will be completed and available for distribution by 

the end of March, 1984.





FORTY-YEAR ACCOUNTING PERIOD 

(SUMMARY FOR ACCOUNTING YRS. 1981 & 1982) 
  

  

15. The average diversion for the first two years of the forty-year 

accounting period as stipulated by the modified Supreme Court decree (1 

October 1980 to 30 September 1981 and 1 October 1981 to 30 September 1982) 

was 3097 cfs. A tabulation of average monthly diversion flows is shown on 

Table 1. A tabulation of average monthly Lockport flows, diversion flows 

and percentage ratios of the diversion flows to Lockport flows on a monthly 

basis is shown on Table 2. 

CONCLUSION 
  

16. It is concluded by the Corps after a thorough review of all provided 

documentation that the State of Illinois and its agent, the MSDGC, have 

adequately measured and maintained the diversion flow from Lake Michigan at 

Chicago for the first two years of the forty-year accounting period (1 Oct 

1980 - 30 Sept 1982), within the limitations of the modified U.S. Supreme 

Court decree of 1 December 1980.
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Monthly Lockport and Diversion Flow Averages (cfs) for 

Accounting Years 1981 and 1982 with 

Monthly Ratios of Diversion Flow to Lockport Flow 
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WY 
[ -1981 Lockport Diversion Difference % of Difference 

L OCT 2893.0 2740.9 152.1 94.74 
[ NOV 1889.8 1759.1 130.7 93.08 

— [ DEC 2484.1 2284.0 200.1 91.94 
JAN 2029.1 1903.0 126.1 93.78 

[ FEB 2656.0 2413.9 242.1 90.88 
7 MAR 2041.1 1891.6 149.5 92.67 

ricoh aah [ APR 3782.6 3385.6 397.0 89.50 
MAY 3584.3 3250.1 334.2 90.67 

JUN 5467.0 5046.5 420.5 92.30 
JUL 4475.1 4214.5 260.6 94.17 
AUG 4434.0 4179.7 254.3 94.26 

L SEP 4423.6 4205.2 218.4 95.06 

ANNUAL = - 3346.6 3106.2 240.4 92.82 
an AVERAGE 

we 

sae 1982 

OCT 2275.5 2128.1 147.4 93.52 
NOV 2204.6 2007.7 196.9 91.06 
DEC 2044.2 1883.8 160.4 92.15 
JAN 2537.9 2365.9 172.0 93.22 

, FEB 2717.0 2490.2 226.8 91.65 
MAR 5261.7 4780.4 481.3 90.85 

APR 3466.3 3134.9 331.4 90.43 
Bivins MAY 3083.9 2881.2 202.7 93.42 

JUN 3285.0 3106.4 178.6 94.56 

JUL 4418.7 4185.3 293.4 94.71 

AUG 4794.5 4616.3 178.2 96.28 
SEP 3611.8 3464.6 147.2 95.92 

ANNUAL = 3308.4 3087.1 291.3 93.31 
AVERAGE 

NOTE: All data in cfs. 
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FORMAT OF REPORT 
  

17. The first portion of this annual report covers general background 
information on Lake Michigan Diversion. The annual report is then divided 
into separate appendices for each accounting year. In particular, Lockport 
flow data and diversion flow data for each accounting year are itemized and 
evaluated separately. Additionally, significant hydrologic events are 
separated in a chronological manner according to the accounting year of 
their occurrence. Further stratification is provided by the division of 
these events into two distinct categories. Specifically, within each 
accounting year, events are classified as those of strictly a hydrologic 
nature or, rather, those of a more general nature affecting the diversion 
accounting system. Corps’ activities with respect to supervision, direc- 
tion and audit are also segregated according to the accounting year of 
their occurrence.





  

  

“GENERAL 

BACKGROUND _ 

LAKE MICHIGAN DIVERSION





COMPONENTS OF LAKE MICHIGAN DIVERSION 
  

18. The existing Lake Michigan diversion at Chicago consists of three 

individual components. Each contributes to the inflow of water into the 

Illinois River. These components are as follows: 

(1) Water supply taken from Lake Michigan at various intake points 

and discharged into the river and canal system in the Chicago area as 

treated waste water effluent. 

(2) Runoff discharged from the 673-square mile diverted watershed 

area of Lake Michigan and draining to the river and canal system in the 

Chicago area. 

(3) Water entering directly from Lake Michigan into the river and 

canal system in the Chicago area. This third diversion component consists 

of four parts: 

. Water required for lockages at the Chicago River Controlling Works 
and the Thomas J. O'Brien lock and dam. 

. Leakages occurring at the Chicago River Controlling Works, O'Brien 

lock and dam and the Wilmette Pumping Station. 

. Water taken in at the Chicago River Controlling Works, O'Brien 

Controlling works and Wilmette control structure for dilution 

purposes in the canal system. 

. Navigational make-up water taken in at the three lakefront points 
and required to maintain navigation stages in the canal system. 

10





CURRENT MEASUREMENT SYSTEM 
  

19. The diversion of water from Lake Michigan by the State of Illinois has 
always been measured at the Lockport Powerhouse and Lock (see locality map, 
Figure 1). Historically, this location was the only practical point of 
measurement since adequate control structures did not always exist at the 
lakefront. 

Total flows are measured and recorded daily at Lockport. The flow 
chargeable to diversion is determined by taking the total flow at Lockport, 
adding those diversion flows that bypass Lockport, and deducting all non- 
diversion flows entering the canal system. Flows not chargeable to diver- 
Sion include the following: 

(1) domestic pumpage from groundwater sources within the Lake 
Michigan watershed but not recharged by Lake Michigan; 

(2) domestic pumpage from outside the Lake Michigan watershed; 

(3) domestic pumpage from Indiana and 

(4) infiltration and runoff from the Des Plaines River Watershed. 

These computations are made by the MSDGC and coordinated with the Division 
of Water Resources, Illinois Department of Transportation, under the 
general supervision and direction of the Chicago District, U.S. Army Corps 
of Engineers. Monthly hydraulic summary reports are submitted for review 
and approval to the U.S. Army Corps of Engineers, Chicago District. 
Detailed records concerning the computation of the Lockport flows and 
diversion flows are maintained by the MSDGC and are provided for review to 
IDOT and U.S. Army Corps of Engineers, Chicago District. This information 
1s provided in conjuction with the monthly hydraulic reports in order to 
facilitate a more detailed review of the available data. 

iy
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FORTY-YEAR ACCOUNTING PERIOD 
  

20. During the first year of the forty-year accounting period as stipu- 
lated by the modified Supreme Court decree, 1 October 1980 to 30 September 
1981, the average diversion was 3106 cfs. This figure represents 97.1% of 
the normally allowed diversion rate (3200 cfs) as stipulated by the 
modified decree. A tabulation of average daily Lockport flows and diver- 
sion flows for accounting year 1981 is shown on Tables 3 and 4 respec- 
tively. The primary components of the Lake Michigan Diversion, as fully 
described previously in this report, are summarized in Table 5. The pri- 
mary components are illustrated in Figure 2 along with the approximate 
contribution of each component to the total 3106 cfs diversion (to nearest 
percent). 
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SIGNIFICANT HYDROLOGIC EVENTS 
  

21. The following is a detailed itemization of events of strictly a hydro- 
logic nature which occurred during accounting year 1981: 

8 January 1981 - Canal bank failure approximately 600 feet upstream of the 
junction of the upper and lower access roads to the Lockport powerhouse. 
The problem was discovered when a subsidence in the road appeared that was 
approximately 15 feet by 10 feet. The subsidence effectively stopped any 
leakage since none was observed at that time. Within one hour a drawdown 
was started to lower canal level from -3.00 CCD to -5.00 CCD for repairs. 
After repairs were completed, navigational makeup water was required to 
restore normal elevations, which was measured at Lockport and accounted for 
as diversion. No estimate of leakage was made prior to the subsidence. 

  

28 April 1981 - Severe thunderstorms occurred in the Chicago area. From 
1:00 P.M. to 4:00 P.M., 1.74 inches of rain were recorded by the National 
Weather Service with about one inch of rain occurring over a two hour 
period. At the Wilmette Pumping Station, a backflow event discharged 
approximately 24.5 million gallons of water from the North Shore Channel 
into Lake Michigan. The sluice gates were opened from 2:33 P.M. to 4:16 
P.M. for a total time of one hour and 43 minutes. 

  

29 May 1981 - 1.45 inches of rain fell in the metropolitan Chicago area 
between 6:00 P.M. and 12:00 A.M. which brought the total amount to 3.45 
inches for the 24 hour period ending at 12:00 A.M. The rain which was 
accompanied by high winds caused minor flooding in some low lying areas. 
At the Wilmette Pumping Station, a backflow event discharged approximately 
10.5 million gallons of water from the North Shore Channel into Lake 
Michigan. The sluice gates were opened from 8:45 P.M. to 9:49 P.M. for a 
total time of one hour and 4 minutes. 

  

13 June 1981 - a major storm event occurred in the southern Chicago area 
and northwestern Indiana which resulted in a backflow event at O'Brien Lock 
and Dam of approximately 377.0 million gallons of Calumet River water. 
This storm ranged from 3-6 inches over the Little Calumet River basin. At 
Joliet, Illinois a total 18-hour precipitation of 7.67 inches was recorded. 
The resultant runoff from this storm had an estimated probability of 
occurrence of once in 40 years. 4-6 inches of rain fell over the Kankakee 
River Basin, primarily over the upper half of the basin. The sluice gates 
at O'Brien were opened from 5:54 P.M. to 10:37 P.M., a total of 4 hours 
and 43 minutes. 

  

12 July 1981 - Heavy thunderstorms in the Chicago area caused basement and 
roadway flooding. The storms major impact was along the North Shore of 
Chicago. The cities of Wilmette and Evanston reported 3.69 inches and 3.42 
inches of rain, respectively for the 24 hour period ending at 12:00 A.M. 
Chicago O'Hare Weather Service Office, Airport Station, reported a rainfall 
of 1.76 inches between 7:00 A.M.and 10:00 A.M. The sluice gate at the 
Wilmette Pumping Station was opened from 9:14 A.M. to 2:03 P.M. discharging 
approximately 202.0 million gallons of sewage-tainted water into Lake 
Michigan. 
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14-15 August 1981 - More than two inches of rain fell in the Chicago area 
with the main concentration in the northern suburbs. Glenview, Illinois 
reported 2.15 inches of rainfall by 8:45 P.M. on 14 August and Chicago 
O'Hare Weather Survey Office Airport Station reported 1.57 inches of rain- 
fall for the 24 hour period ending 12:00 A.M., 15 August. The heavy rain 
caused flooded basements. Minor flooding was reported in the northwest 
suburbs of Wonder Lake and Crystal Lake. The sluice gate at Wilmette 

  

Pumping Station was opened from 9:29 P.M. 14 August to 12:17 A.M. 15 August 
discharging approximately 98.0 million gallons of canal water into Lake 

Michigan. 

It should be noted that the volumes in the backflow events discussed above 
are not included in the diversion flows which were computed for this 

accounting year. 

OTHER SIGNIFICANT EVENTS RELATING TO THE DIVERSION 
  

22. The following is a detailed itemization of events of a more general 
nature (unrelated to natural phenomena) affecting the diversion accounting 
system during accounting year 1981: 

15 December 1980 - IDOT allocated Lake Michigan water to 86 water systems 
for the first time. Most of these allocations will not be implemented for 
several years. 

  

13 May 1981 - Letter sent from IDOT to Chicago District requesting a 
meeting with the Corps and IDOT in order to formally initiate diversion 
negotiations (in accordance with provisions of the modified Supreme Court 
decree concerning Lake Michigan Diversion adopted 1 December 1980). 

  

17 June 1981 - First diversion negotiation meeting held between the Corps 
and IDOT. 
  

11 September 1981 - Second diversion negotiation meeting held between the 
Corps and IDOT. 
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CORPS! ACTIVITIES - SUPERVISION, DIRECTION AND AUDIT 
  

23. During accounting year 1981, the Corps was extremely active in 

fulfilling the requirements placed upon it by the modified Supreme Court 

Decree with respect to supervision, direction and audit. In specific, the 

Corps procured the services of and provided guidance for the first three 

member technical committee which was convened in June, 1981. Additionally, 

Corps' personnel were present to observe and assist in leakage tests con- 

ducted by the MSDGC at Lockport Lock twice yearly. It should also be noted 

that all twelve monthly hydraulic reports of Lake Michigan diversion 

covering this accounting year were checked and verified in the following 

accounting year. 
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ACCOUNTING YEAR 1982 

(OCTOBER 1981 - SEPTEMBER 1982) 

1982





FORTY-YEAR ACCOUNTING PERIOD 
  

24. During the second year of the forty-year accounting period as stipu- 
lated by the modified Supreme Court decree, 1 October 1981 to 30 September 
1982, the average diversion was 3087 cfs. This figure represents 96.5% of 
the normally allowed diversion rate as stipulated by the modified decree. 
A tabulation of average daily Lockport flows and diversion flows for 
accounting year 1982 is shown on Tables 6 and 7 respectively. The primary 
components of the Lake Michigan Diversion are summarized in Table 8. The 
primary components are illustrated in Figure 3 along with the approximate 
contribution of each component to the total 3087 cfs diversion (to nearest 
percent). 
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SIGNIFICANT HYDROLOGIC EVENTS 
  

25. The following is a detailed itemization of events of strictly a hydro- 
logic nature which occurred during accounting year 1982: 

21-22 July 1982 - Severe rain and thunderstorms occurred causing extensive 
flooding to thousands of people in the Chicago District area. The July 
Storm consisted of two distinct periods of rainfall; from 8:00 P.M. on 21 
July to 1:00 A.M. on 22 July and from 6:00 A.M. to 10:00 A.M. on 22 July. 
Up to 7 inches of rain fell in the Chicago suburbs causing Lake Eleanor in 
Deerfield, Illinois to overflow resulting in extreme flooding. Glenview 
experienced 2.77 inches of precipitation in three hours which has a 
recurrence interval of slightly greater than 10 years. In Chicago, 2.45 
inches of rain was measured at O'Hare Airport. The rainfall caused the 
water level in the North Shore Channel to rise 5 feet in two hours. On 22 
July at the Wilmette Pumping Station, a backflow discharged 2.5 million 
gallons of sewage-tainted storm water from the North Shore Channel into 
Lake Michigan. The sluice gate was open from 10:30 A.M. to 10:44 A.M. and 
10:51 A.M. to 11:06 A.M. for a total time of 29 minutes. 

  

7 August 1982 - Up to 4 inches of rain fell within three hours in Chicago 
and the metropolitan area. Severe viaduct and basement flooding was 
reported in Chicago and the near west suburbs. The worst basement flooding 
occurred on Chicago's southwest side. The West Side Treatment Works 
reported precipitation of 3.67 inches in 4-1/2 hours which has a recurrence 
interval of slightly greater than 25 years. Above bankfull conditions on 
the Chicago River resulted in a backflow event. On 7 August at the Chicago 
River Controlling Works a backflow discharged 83.0 million gallons of water 
from the mouth of the Chicago River allowing raw sewage to pour into Lake 
Michigan. The sluice gate was open from 6:46 P.M. to 9:18 P.M. for a total 
time of 2 hours and 32 minutes. 

  

It should be noted that the volumes in the backflow events discussed above 
are not included in the diversion flows which were computed for this 
accounting year. 

OTHER SIGNIFICANT EVENTS RELATING TO THE DIVERSION 
  

26. The following is a detailed itemization of events of a more general 
nature affecting the diversion accounting system during accounting year 
1982: 

8 October 1981 - Third diversion negotiation meeting held between the 
Corps, MSDGC and IDOT. 
  

20 November 1981 - Fourth diversion negotiation meeting held between the 
Corps and IDOT - Memorandum of Understanding (MOU) between Corps and IDOT 
concerning diversion accounting submitted to the State of Illinois for 
review and consideration. 
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12 February 1982 - Letter sent from Chicago District to North Central 
Division, COE requesting technical assistance on developing turbine rating 
curves at Lockport Powerhouse. 

  

18 February 1982 - Letter sent from IDOT to Chicago District proposing the 
formation of a technical committee composed of members from IDOT, COE, USGS 
and MSD whose purpose it would be to analyze the existing information on 
acoustic velocity flowmeters and ultimately reach a decision as to whether 
AVM should be installed to measure total flow at Lockport. 

  

8 March 1982 - Letter sent from North Central Division, COE, to North 
Pacific Division, COE with request for technical assistance as described in 
12 February 1982 letter above. 

  

2 April 1982 - Letter sent from North Pacific Division, COE, to North 
Central Division, COE, stating that technical assistance as requested in 8 
March 1982 letter above would be provided; letter sent from Chicago 
District to IDOT acknowledging above 18 February 1982 letter and confirming 
Corps’ participation on AVM committee. 

  

7 April 1982 - First AVM committee meeting with discussion of committee | 
role and study approach. 
  

4-5 May 1982 - Visit to Chicago by Mr. Brian Moentenich of North Pacific 
Division, COE, to provide technical assistance in developing turbine rating 
relationships for the Lockport Powerhouse facilities; Field trip conducted 
on 4 May 1982 by Mr. Moentenich and Chicago District personnel to inspect 
Lockport Powerhouse and Controlling Works. 

  

20 May 1982 - Boat trip (USGS, IDOT, Northeastern Illinois Planning 
Commission (NIPC), MSDGC, COE) with the purpose of selecting potential 
sites for installation of AVM flowmeter to measure total flow at Lockport. 

  

26 May 1982 - Report summarizing findings of Mr. Moentenich (NPD) during 
visit to Chicago forwarded to Chicago District; report detailed a method of 
measuring flow through the turbines at Lockport Powerhouse with recommen- 
dations. 

  

16 June 1982 - Letter sent from Chicago District to IDOT summarizing the 
diversion negotiations and stating that negotiations should be terminated 
as a result of the impasse which had been reached. IDOT was allowed four- 
teen days to respond to the letter after which time negotiations would be 
considered formally terminated. 

  

22 June 1982 - Letter sent from Chicago District to MSDGC with copy 
furnished to IDOT forwarding a copy of NPD turbine report for review and 
consideration. 

  

7 July 1982 - No response from IDOT received on above 16 June 1982 letter 
from Chicago District and diversion negotiations are considered formally 
terminated. 

  

12-13 July 1982 - Representative from Corps' Waterways Experiment Station 
(WES), Mr. Dale Hart, visited Chicago for meeting and field trip to 
Lockport with the purpose of inspecting the sluice gates at the Controlling 
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Works and Powerhouse needed for future work in the development of new 
rating curves for these structures. 

3 August 1982 - Scope of Work from WES sent to Chicago District with list 
of activities and schedule of completion dates. 
  

6 August 1982 - Letter sent from MSDGC to Chicago District with copy fur- 
nished to IDOT in response to above 22 June 1982 Chicago District letter 
with favorable reaction to turbine report but stating that responsibility 
for diversion accounting remained with the State of Illinois and, there- 
fore, no financial commitments could be made on the part of MSDGC in this 
matter. 

  

11 August 1982 - Second AVM committee meeting held with discussion of 
background report, committee recommendations and presentation by manufac- 
turer. 

  

18 August 1982 - Letter sent from Chicago District to MSDGC with copy fur- 
nished to IDOT forwarding above WES scope of work for review and comments. 
  

13 September 1982 - Letter sent from IDOT to Chicago District forwarding 
copy of proposal (draft) submitted by NIPC to IDOT concerning the develop- 
ment of a new Lake Michigan diversion accounting system and the preparation 
of an annual hydraulic report. In specific, letter requested Corps' com- 
ments on above proposal. 

  

21 September 1982 - Letter sent from IDOT to Chicago District forwarding 
copy of draft report summarizing the findings and recommendations of the 
AVM study committee. In specific, letter requested Corps' comments on 
above draft report (copy of letter and report provided to all members of 
study committee). , 
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CORPS' ACTIVITIES - SUPERVISION, DIRECTION AND AUDIT 
  

27. During accounting year 1982, the Corps was again extremely active in 
fulfilling the requirements of the modified Supreme Court decree. Corps' 
personnel were present to observe and assist in leakage tests conducted by 
the MSDGC at Lockport Lock. As a member of the AVM study committee, the 
Corps conducted a boat trip to the Sanitary and Ship Canal in May, 1982 
with the purpose of selecting potential sites for an AVM installation. 
After selection of the final site was made, the Corps completed detailed 
field surveys in order to determine channel configuration. 

28. Corps' personnel were also extensively involved in the review and 
verification process associated with the monthly hydraulic reports of Lake 
Michigan diversion. Specifically, fifteen monthly hydraulic reports 
covering the period from October 1980 to December 1981 inclusive were 
checked during this accounting year. All fifteen reports were checked 
separately for mathematical accuracy on a routine basis in accordance with 
the schedule agreed upon by the Corps, MSDGC and IDOT. The checking pro- 
cess included the review of supportive data, verification of general con- 
sistency and a random detailed numerical analysis of one day for each 
month. After each individual review, preliminary approval of the report 
was provided subject to final review at the end of the accounting year in 
the preparation of this annual report. It should be noted that the nine 
monthly hydraulic reports covering the period from January 1982 to 
September 1982 inclusive were checked during accounting year 1983. 

29. Additionally, during accounting year 1982, the Corps conducted an on- 
going extensive review and comparison of the recommendations made by the 
first three-member technical committee and those of IDOT's consultant 
(Harza Engineering). During accounting year 1982, the Corps was active in 
the process of performing various supporting studies and investigations 
pertaining to the measurement of diversion flows. Specifically, the Corps 
began the process of developing a standard operation procedure for the 
measurement of leakage at Lockport Lock. This project was continued into 
accounting year 1983. It is anticipated that this report will be completed 
and available for distribution by the end of March, 1984. 
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