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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 I1linois 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,
P.E.
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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 I1linois 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. 1In 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
[11inois 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 I11inois 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 I1linois, 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, I11inois, 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 I1linois 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 I11inois 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 I1linois could not reach an agreement on a measurement program, the
responsibility for measuring and computing the diversion will remain with
I11inois 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 I11inois 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, Il1linois, 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, is 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

11. 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 I1linois (IDOT) 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. DNespite 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
transnittal 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. DNespite this
fact, however, it should be noted that diversion accounting procedures were
constantly being monitored and documented throughout the above period.
pefinitive 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 Il1linois' 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 I11inois 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 INLTiIAIEV,
DR PLANNED 10 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, a
report is being prepared which will evaluate and assess the adequacy of the
current method for accounting of Lake Michigan diversion from the 0'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 Chicagoe.
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: Elk Grove Village, Hanover Park, Hoffman Estates,
Mount Prospect, Rolling Meadows, Schaumburg and Streamwood. Construction on the
transmission line being built by this water comission 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
Bivd. & 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 1is 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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TABLE 1

MONTHLY AVERAGE DIVERSION FLOWS IN CFS FROM LAKE MICHIGAN
BY ILLINOIS

YEARLY %
DEC  JAN  FEB  MAR  APR  MAY  JUNE  JULY  AWG SEPT  AVERAGE %

2414 1892 3386 3250 5047 4215 4180 4205 3106

ACCOUNTING YEAR*  OCT  NOV
1981 2741 1759 2284 1903
2128 2008 1884 2366 2490 4780 3135 2881 3106 4185 4616 3465 3087

1982
AVERAGE DIVERSION FLOW FOR FIRST TWO YEARS OF 40 YEAR ACCOUNTING PERIOD COMMENCING 1 OCTOBER 1980 IS 3097 CFS.

*ACCOUNTING YEAR FO
ACCOUNTING YEAR.

R DIVERSION AT LOCKPORT IS FROM 1 OCTOBER OF PRECEDING YEAR THROUGH THE END OF SEPTEMBER OF THE INDICATED
AVERAGE FOR FORTY YEAR PERIOD COMMENCING WITH 1981 ACCOUNTING YEAR SHOULD NOT EXCEED 3,200 CFS.
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Hydraulic & Environmental
Engineering Section

Table 2
Monthly Lockport and Diversion Flow Averages (cfs) for
Accounting Years 1981 and 1982 with
Monthly Ratios of Diversion Flow to Lockport Flow

— T 1

wyY

-1981 Lockport Diversion Difference % of Difference
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
""""""" g MAR 2041.1 1891.4 149.5 92.67
e [ APR 3782.46 3385.46 397.0 89.50
A MAY 3584.3 3250.1 334.2 90.67
v JUN 5447.0 5044.5 420.5 92.30
& JuL 4475.1 4214,5 260.6 94.17
o AUG 4434.0 4179.7 ©254.3 94.26
! [[ SEP 4423.6 4205.2 218.4 95.06
ANNUAL  3344.64 3106,2 240.4 92.82

AVERAGE

WY
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 2345.9 172.0 93,22
FEB 2717.0 2490.2 226.8 91.65
MAR $261.7 4780.4 481.3 90.85
APR 3464.3 3134.9 331.4 90.43
MAY 3083.9 2e81.2 202.7 93.42
JUN 3285.0 3106.4 178.6 94.56
JuL 4418.7 4185.3 233.4

i
FTTTSERET SV LTI

94.71

AUG A794.% 44616.3 178.2 96.28
SEP 3611.8 3444, 4% 147.2 95.92
ANNUAL 3308.4 3087.1 221.3 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.
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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. 0'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, 0'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, Il1linois 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
ts provided in conjuction with the monthly hydraulic reports in order to
facilitate a more detailed review of the available data.

11
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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 0'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 0'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 0'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
0'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
Tor 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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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).

21






Z19¢ S6LY 61%Y 11:74% y80¢ 99%¢ 298 Lue 8€ST 9902 ({1744 SL3T NVAR
402¢ Y-Y4 3 géve 9C62 6082 z0Lt 6¥81 ic
LY £28t 90LE L1LE asy 6802 c985 vo9T CE9T volg £602 ot
TLES 69vy Tv9E gLV 042¢ S9cc LL9e £0ce y891 VEST 9951 &z
L82S TLt ecLe :1 224 991 SYES 919 agec £eTe ££91 (4§43 x4 1 8 743 8z
ozee 8042 102y 9SSy c90S <S8l L4292 S09C [} 4 X4 £802 9622 ALY L2
L8LE 0092 L9998 1149 188y gZel ovee LSTE vLET LS 114 3 4 L4881 9
19:T4 1 34:1% 191¢ 0108 L9SE a9ve £i8g £80¢ (4424 ooVt LE9Z A TAS [ Y4
ZL6E 8.8 1 2:144 1 4:14% {23 % 1642 £9£8 ayoy ¥£0C azel £oze 194 vz
SLEY 4 X4 LSEY SE&L 000S 8692 t 434 ] S08Z 89cZ 902 SZ1it ovéel £2
£L9V vizge 1018 rY:134 82Z9¢ ci9C 6062 1889 18ve 1881 1zze (24 %4 (44
LOEY vEEY 118¢ 6TVE £o0V 1992 4S89 860V P02 080z £242 1£02Z 1 £
14:13 3 48LE B09E 61vE 1 $77 4 69L2 £469¢ vvoz 1841 91 04ve 0143 oz
10£E  £7 4 GELS LTvE SLET £oVE 89L01 09SZ TLET 6041 9962 8102 'y
t4 4 3 . £L££C (73472 T40E 1£1¢€ 0zgs X247 941 9092 (3814 8£LY | #1724 8t
or0% 10£S ECEY c092 LEWT £11S £128 (1414 oovZ 9vet (1143 I8EE 3 |
zoZt 99cS T4TY YA ¥4 6vog 1816 1 %4 ¥2 91sZ (14 ¢4 :74:) £y S£02 91
1992 1 8§74 018f. YvE? 1642 6T4T 81z9 :12 ¥4 6192 S002 vist zoze st
00¥E (7:144 (7134 9LL2 B8ILd 9C1e LEVST 4861 yYEST ££8T vi(ST 08.8 v
99veE L2ES 1868 4012 800C 8sig 8.£81 9212 8E£92 £go1 L 1721 19:1 ¢4 £1
Y AR LSES L08E 34 ¥4 /1) ¢4 009y 0BE1T 8012 9182 6891 LOLY £122 4 ¢
£89Z t: 1Y LLEY 8082 11444 (2%:14 6289 1zze LEVEZ aove 6E9Y (2:1¢4 "
SL9T 9.8% Zuvse <983 1902 0082 1£52 azge 0652 LE02 1891 0£41 ()
1474 495¢ S40E 9192 9v81 voLT 1} (/14 4012 B6ET 13814 9641 vE92 é
1174 L1021 zLow L83 ¥90C 00¥E SvELT ¢S ceLeT 0002 18¢1 0481 8
:14 24 £0001 (313 166C ££02 SELE 6vLe 9132 £80¢ 00£2 6£L1 iz 2
£v62 (114,17 LLLy 6943 £628 L982 £692 Sove vise LL8T 9002 2892 9
0162 LyBY ¥56E 408T $81g 6200 8vLT SoLEL v60Z 6842 09£2 YEOV <
992 9S8 629¢ ¥4t 88z ocsee 6992 CEIT 9948 SEST 0912 VXA 4 v
(TAA 9L0v 195% Shel Svie 4BLY (d:14 1182 £92Z¢ 1) ¥4 6841 L1 £
SVIE 9.8¢ gvar 0482 %61 ££9¢ a0¢e (YA ¥4 [1:73 as9e (3714 1583 b4
714 P10 acov 9vase 800C 6E9E 8192 1.3 24 Ly81 SLOE 185t 880t 1
Ava
438 any nr NAC AVN ydy 1Y) 434 NV 23a- AON 130
(sdd)

OOVOIHD ¥ALVAYD 40 LOINLSIA XAVLINVS NVIITO4OWIdW A€ AIYV4dAud

(2861 MAGWALJAS ~ T86T WAHOLD0 ¥OJ AUVWHAS ¥VINAVL)

MO1d 1¥0d¥D0T
9 SIqeL

22






(1144 919% S8TY 90T¢ 88T SETE 08LYy 06%C 99¢€7 %881 8002 821e NVAR
131 £S18 SOLEL 144 v4ET 2091 -1 A £
608y L9EE TSt 0SSE 19¢y 6941 ovSS 99v [$4° ¢ vL62 z661 ot
(14 LTEh 45¥E £84F L90% oc1e 8vvZ v8oc 14:12 ¢ gost (4 A 62
1918 9ot 1¥-1 24 £viS [062 981C vLiET LSYT 1112 0£St LE02 9091 : 14
1174 4 8LEST SCat 14 444 B8ILY 94691 6952 72 %4 So0ge 8rat 41817 (- VA L2
189 SZve 94EE 548K SL9Y G50¢C FEVE (58T :] A4 Tivy 1t8e £S4T 92
rA2 4 6098 6082 958¢ o8fgk L0ET 134 2 £99C 6152 9621 £9£2 8091 114
ovet F65E BOTY (SRR 168C 109¢ ££62 1Z0v 9161 124 A Lzec 8891 vz
(2344 LLOE 684% 868LE £540 £ave £C68 ovit -1 ¥4 Z961 y482 og£et £C
oISy 1408 v82¢ £LVE 48L9 LBET 134 X4 [4-3 44 (4 4%/ 814t L4102 £941 e
1S1y SozZy S19¢ LLTE nLLE 4BET 1248 L8698 9822 1861 68v2 ziat 1 %4
400 (1443 vive vize L8TT £6¥Z 9069 1 3 £ 44 4581 £vel vEOY [:1 9% ¢ oz
(S1E 8615 £28S 4 24 ™) A (298 821017 6ZLC £yee 091 0L9T 1083 61
4SVE 9815 ECod 8882 vL6T 669y S60¢ 1862 .Y £ £002 S091 £££2 81
£LLE 14141 680V CEvC L28T SCIv 9ovL 124 14 vy L3 A cégl (2443 L
£L0% 4¥1S v909 0102 13 7Y ove8 0Lc9 S4TT 8S1Z 8SLY 0091 z981 ?1
[.Y4°Y~ vLis BEPE 8L09 LLST 989C cacs 9L61 (44 24 £881 £9v1 ¥002 <l
‘gozE avisg CIEYy ¥S9¢2 111:1 ¥4 (113:1 B94E1T ££81 4} 4 £TLY zZ9vl (4 A2 (4}
[A4 3% Q9IS L¥LE 4: -3 (581 969¢ cie9t 1zZ0¢ 98ve 68LT 1£91 vL02 £1
1192 gL1S ov9t 1642 ?£0C 801y %0901 200¢ 18£8 S9L1 8851 141 ¥4 (A
eSS 981y 900V 19£¢ 5408 1682 85L9 ?11E £628 9zee vigt ¥L0T 1
| ¥4°14 8y9ytL £ocy 8041 88817 134 24 A § 34 62T vove 1981 1181 ozax (2]
648L2 A4 x4 ] 0£6T 6SV¥C TN gvve ov8Y £002 Leee ST61 0s91 s8ve é
.34 ¥4 TE911 SLBtE 6110 £T61 5608 [4: 244 142 1 9182 B6LY vt (T4 ;]
S48 01L6 0L£Z9 (282 00461 PIvE £8G< 6002 1414 13114 L1911 ZE6T ['4
054 [4:1:} 419y vo9L £80¢ (9S8 '4:1 XA (A Y44 LA T4 19zc £9a1 134 14 9
9642 £99¢ co8g SZfl L6 (4. YA 88sC L8CT 8691 124 24 s1ie £98% <
ovsSe £128 P54 LELY 1z1e SEve S9vC £202 vzs LETT £002 S460F L4
8L0% £14F 1&cs 9T co00c vSZe 9092 6812 1 X414 ozZve LL9% $002 £
896C (A T2 £IEY viee (081% 1CES 00ST €002 £S91 1££2 LESY 9991 [4
619¢ 168€ 188t 1414 858t SEEE 192 £0Z2 LELY 4082 8Lvt scez T
Ava
438 onv anre NAr AUH ddY yuuW 434 NYF J3d AON 120
(s42)

09VOIHO ¥ALVIYD 40 LIIH1SIA AYVLIINVS NVIITOdOYLAW A9 QA¥VdTdd
(Zy61 MAYWALAAS - 1861 WACOLO0 YOd AUVKWHNS AVINAVL)

SIONITIT A9 NVOIHIIW 3NY1 WO¥4 NOISH3AIG TWLI0L

L 2Iqul

23






Juadaad 3ssawau 03 FUJPUNOI pUW UOTSIAAFP LTivak aFeiaaw ojuy Juaucdwod Yoea jo saleiaae A1aeak Buyprayp Lq paujeiqo sy °9g
4 9ull woixj z uyy Buridwaiqns £q paurelqo sy °G
8310dax JyIneapdy ATyjuom JO ] WENTOD WOAJ PAUFVIQO By %
7 dupl woaj [ Juyl Bujloealqne £q paurvwiqo sy ‘¢
8320da1 dFIneapAy ATyjuow 3O /] URNTOD WOI] PIUFEIQO BY 7
(9-081 WI0F 3DQSK WOl1J PIUFRIQ0 §7) SAOTJ KIBUOTIBIDETP puvw ‘dnayvm [wuorleSiacu ‘saBeyea] ‘waBeyd0] jo uojlemmmsg °f
00T T®30L i
NNﬂ . seeee seoe secee cec e n---o-.-..--.-.'o..u.ooo.-o-o.'on.oo---o...o-.-.-...ﬂ&ﬂgn— Uﬂulgn
QOE  trreteretetecsesiaciaciioiaans coses cose D T U s+ zjouny wi03g
Naﬁ -o.o-on-onnoo---o.-»--uu--.-.-o.-boo---u--ob-.-v'.-.v---vnu-ubto'o'unooooonnnooun-..o-.-;-...or1=°~H~HU.ﬂn
NQ .-u---.--ou--.-..ooo..--..---..»o-..o-o.-»-.-...--.-..-.-o.-»o..oooo---n-o--..-.......ﬁ:&#ﬂ: ﬁ'gdUQQdD.Z
Nﬁ .o seenece esces secee esene seeee seee "o -oc-ooooo.onoo-ooo.oooo....o-..o...-.o-...ﬂﬂglj
Nﬂ eI NE NP IEP NN IIIPIITRIINOLOLIORNROOORRIOOIOIERSOORROEORUENROGOROOIEOTS cone ecversscceacssasesseennsnecssnee co e ..-....!0”‘303
UOF8IIATQ T®I0L 03 ‘9
0191 9591 9281 1181 6991 1991 8esT 13194 LSt 9951 69%1 6491 91ST 98edang oj3samog [eIOL ‘¢
{80¢ S9vE 919% S8IY 901¢ 1887 SEIe 08y 06%2 99¢tT 9881 8002 81T UOT8IBATQ KT TRIOL ¥
826 (4% €L ]104¢ 60 8L LTA R 4:11,3 L8 9L 91¢ L8 z6t Jjouny wmi03g w30l “°¢
(¥4 1181 [1.7%4 L /A% 4 LEyt 21zt L6ST Leee 816 008 SIY 62 19 Uogeaaayg 319911q %
jjouny miolg T30 7
69S 6S€1 6191 8s11 826 9Ly 1zt 1348 Ly Y 66 [Aas 0z UOTSIAATQ IJ327Q TPI0L °1
81¢ LETT L2198 66L 8Ly S 0 0 0 0 o 0 i34 £18u07322097q TEIOL
1494 oL 06 (74 ¢ 6L Tie Ly 66 0 0 (X4 8t 212 dnayey feuoypiwdraey 1elog
1t 9z 1 8t 124 sz 1€ 1€ 4% 9t sy 134 9¢ saBexgwa] TRI0L
98 9zt 9s1 691 1328 7€l 1% 11 ST 8¢ 1€ 19 621 saimyo [vI0]

S¥wiaay 7§ d9s 7§ Wov

Arasay

Z8 Inr 78 unp 78 AN

79 ady 78 I8 78 Q31 78 Uer 18 53@ 18 AON 18 390

(2861 UVAX ONILNNOJOV)
NOISY3AIQ NVOTHOIH MAVI J0 SININOIWOD
(S4D) SMOTd XTHINOW IOVHIAV

8 21981

24






2

€ 2an8yyg

%l
S3IOVHVIT

o ﬂ + K SIODVYMO0

dN3INVIN TYNOILVOIAY

%0l g
AHVNOILIHOSIA

-

L R e P
R AR Y AT T e
. (Yo et b Tl e

=N = e S

IR I PR IR L

b=Ng e s =G =
EWATIE IR Y AW

oo S LR
sy st 1S oM

17 i<t oy =
b ~ Ny L NP
/_1\,\;_ _:\J\aIL
~ :ufr\\l.—u.,
eI ST a6 T S U
LY e 5

%0€

440NNY WHOLS %2G

S43 [80€ = NOISHIAIQ TVANNY 3JIVHIAV
¢861 HVIA INILNNOJJV
NOISH3IAIO NVIIHIIN IXV1

' N 4






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 backfliow 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: A

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 I1linois Planning
Commission (NIPC), MSDGC, COE) with the purpose of selecting potential

sites for instaltation 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 %hicago 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 Chit¢ago 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 Il1linois 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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