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OFFICE OF THE DELAWARE RIVER MASTER
United States Geological Survey

433 National Center, Reston, Virginia 22092

March 4, 1983

The Honorable

Warren E. Burger

Chief Justice of the Supreme Court
of the United States

The Honorable
Pierre S. duPont IV
Governor of Delaware

The Honorable
Thomas H. Kean
Governor of New Jersey

The Honorable
Mario M. Cuomo
Governor of New York

The Honorable
Richard L. Thornburgh
Governor of Pennsylvania

The Honorable
Edward I. Koch
Mayor of the City of New York

New Jersey v. New York et al
No. 5 Original, October Term 1950

Dear Sirs.

For the record and in compliance with the provisions of the Amended
Decree of the United States Supreme Court entered June 7, 1954, I am trans-
mitting herewith the twenty-ninth Annual Report of the River Master of
the Delaware River for the year December 1, 1981 to November 30, 1982.

Combined contents of Pepacton, Cannonsville and Neversink Reser-
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voirs of the City of New York in the Delaware River basin totaled 135 bil-
lion gallons as of December 1, 1981. This quantity was 25 billion gallons
above the drought-warning rule curve for the reservoirs and represented
a considerable improvement over the situation that existed one year earlier
when total contents were just under 85 billion gallons, and when diversion
and release rates had been severely restricted since October 18, 1980 to
conserve the limited supplies. The restrictions were rescinded on May 18,
1981, when storage had remained more than 15 billion gallons above the
drought-warning level for 5 consecutive days.

During December and January, storage increased moderately but still
remained considerably below average for that time of year. February and
March were more favorable, and by April 1, storage in the reservoirs was
at 87 percent of capacity, so the outlook for the heavy draft summer sea-
son was relatively favorable. In fact, Cannonsville Reservoir started spill-
ing on April 2, and on the same date the City suspended diversions from
the reservoir. On April 21-29, storage in the three reservoirs was in ex-
cess of 273 billion gallons and Pepacton Reservoir also spilled from April 21
to May 9. With restrictions on diversions and releases in abeyance since
May 1981, and with greatly improved water-supply conditions, the Delaware
River Basin Commission on April 27 adopted Resolution No. 82-4 formally
terminating the drought declaration of January 15, 1981. On May 11, in
response to a request from this office, the City resumed diversions from
Cannonsville to minimize the loss from the spilling. By May 16, all spilling
stopped and reservoir contents totaled approximately 266 billion gallons,
98.2 percent of capacity.

The augmented conservation release rates for instream quality improve-
ment, originally agreed to in 1977 by all the parties and approved by this
office, were placed in effect on schedule April 1. The rates are 45 cubic:
feet per second (cfs) from both Cannonsville and Neversink Reservoirs,
and 70 cfs from Pepacton Reservoir. Additionally, from June 15 to Au-
gust 15 the Cannonsville release rate increases to 325 cfs for the benefit of
recreational users and resources of the river. These releases compare with
23, 15, and 19 cfs from the respective reservoirs, that had been in effect
during years prior to 1977 for the summer to fall period.

Storage continued at a comfortable level during May and June. Stream-
flow at the excess-release rate of 1,850 cfs at the gaging station on Dela-
ware River at Montague, New Jersey, became effective on June 15, although
directed releases to maintain this rate were not required until July 11. By
August, with the daily diversion and release rates at customary summer
levels, reservoir storage was declining at some 7 billion gallons a week, a
fairly normal situation for the time of year.

In August, the Pennsylvania Department of Environmental Resources
requested emergency approval from the Commission for the temporarydraw-
down of Beltzville Reservoir involving the release of a quantity amounting
to 2,500 cfs-days. The request further proposed an equivalent reduction
in flow required at Montague, except that the weekend flow be maintained
at the presently stipulated rate of 1,850 cfs. In the interest of conserving
storage, and with the consent of the parties, the Montague flow objective
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was reduced by 100 cfs for short periods during September and October to
compensate for the Beltzville release.

By letter on October 21, I notified the River Master's Advisory Com-
mittee that with storage rapidly decreasing and without above-average pre-
cipitation and increased runoff, total contents would reach the drought-
warning level around mid-November. 1 stated that if this situation devel-
oped, the Montague flow objective would be reduced to 1,650 cfs or lower,
depending upon the salt-front location, and that New York City diversions
would be limited to 680 million gallons per day (mgd). New Jersey would
have its diversion limited to 85 mgd, which would pose no problem. On No-
vember 10, representatives of the Decree parties, the Delaware River Basin
Commission and this office met in Philadelphia to review the hydrologic sit-
uation. The recommendations proposed above were accepted with one minor
modification and placed in effect by this office on November 13, five days
after the storage declined below the drought-warning rule curve. The aug-
mented conservation release rates were reduced to those in effect before
1977. These restrictions continued in effect through the end of the report
year, November 30. On that date, storage was at approximately 34.3 per-
cent of capacity, only 9 billion gallons more than that of November 30, 1980,
the lowest for the date in many years.

During regular operations, it is reported that diversions for water sup-
ply for New York City and releases to maintain the flow of the Delaware Riv-
er at Montague were made as directed by this office and as provided in the
Decree.

Diversions by New York City from the Delaware River basin reservoirs
did not exceed the limit specified by the Decree and did not exceed the limit
of 680 mgd in effect November 13-30, except for November 26 when the av-
erage diversion increased to 681 mgd. Diversions by the State of New Jer-
sey did not exceed the limits imposed in Section V of the Decree and did
not exceed the limit of 85 mgd November 13-30.

Current-meter measurements of the East Delaware Tunnel diversions
were made by personnel of this office during October in conjunction with
color-velocity measurements by the engineering staff of the New York City
Bureau of Water Supply to verify the accuracy of the venturi flow-meter
instruments. As had been reported previously, the results do not agree
as closely as is desired. Further investigation is planned to identify the
reasons for the differences.

During the year, the River Master and staff participated in meetings
of the Delaware River Basin Commission to assess the water supplies and
to consider measures to ease the growing deficiencies. Upon invitation of
the representatives of parties to the Decree, the River Master, or his as-
sistants, met frequently with those representatives as an observer to their
"good faith" negotiations. The negotiations concerned proposals for spe-
cific releases from the City reservoirs for conservation purposes, definition
of drought in the basin, emergency measures to cope with severe droughts,
allocating future supplies and other items. The negotiations were still in
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progress at the end of the report year.

The Geological Survey continued the operation of its field office of the
Delaware River Master at Milford, Pennsylvania. Robert E. Fish, Deputy
Delaware River Master, continued in charge of the office, assisted by Rob-
ert W. Baebenroth and Beverly A. Roberts.

During the report year, the Milford office conunued the weekly distri-
bution of summary river data. [hese weekly reports contained preliminary
data on releases from the New York City reservoirs to the Delaware River,
diversions to New York City water-supply system, reservoir contents, daily
segregation of flow of the Delaware River at the Montague gaging station,
diversions by New Jersey and significant chloride concentrationsinthe riv-
er. The reports were made available to the State and City representatives
on the Delaware River Master Advisory Committee and to other parties in-
terested in the Delaware River operations. A special monthly summary of
past hydrologic conditions supplemented during the low-flow season by an
"outlook" of the river flow for the forthcoming months was made available
to the representatives on the Advisory Committee.

Section II of the accompanying report describes in detail Delaware Riv-
er operations during the report year. As shown on page 24 the City of
New York diverted a total of 209.871 billion gallons from the basin during
the report year ending November 30, 1982, and released 123.931 billion
gallons from Pepacton, Cannonsville, and Neversink Reservoirs to the Del-
aware River during the same period. During the low flows from July 11 to
November 30 (Montague dates), releases to the Delaware River from these
reservoirs totaled 98.819 billion gallons. The color graphs on plate 1 show
the effect of these releases on the flow at the Montague gaging station.
It is evident that the New York City releases are a major factor in sustain-
ing the higher summer flows desired for recreational uses and maintaining
stream fisheries.

Section III of the report describing water quality of the Delaware Riv-
er estuary was prepared by Charles R. Wood, U.S. Geological Survey, Mal-
vern, Pennsylvania, in collaboration with Mr. Fish. It contains data show-
ing the extent of salinity invasion and other water-quality characteristics
in the Delaware River estuary.

During the report year, Pennsylvania Power & Light Company was not
required to make supplemental releases from Lake Wallenpaupack as pro-
vided in an agreement written in 1975 between the company and the City of
New York with the approval of this office.

The Montague gaging station was a part of the pilot program to enable
the Geological Survey to evaluate the potential benefits of realtime data to
the water-user community by means of the National Environmental Satellite
Service GOES satellite. By the conclusion of the program, the Montague
stream-stage data had been transmitted October 15, 1980 to January 26,
1982.

During the year, the following individuals functioned as members of
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the River Master Advisory Committee:

Delaware Dr. Robert R. Jordan
Thomas P. Eichler

New Jersey Dirk C. Hofman
New York Edward A. Karath
New York City Francis X. McArdle

Joseph J. McGough
Pennsylvania R. Timothy Weston

The appreciation of the River Master and staff is expressed for the con-
tinued and excellent cooperation of all the representatives of the parties to
the Decree. Once again, it is gratifying to report that New York City com-
plied with the terms of the Decree and with the resolutions regarding diver-
sions and with the directives of the River Master with the single minor de-
viation noted earlier in this report.

A draft of this report was furnished to the Advisory Committee mem-
bers for comment.

Sincerely yours

Francis T. Schaefer,
Delaware River Maste
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OFFICE OF THE DELAWARE RIVER MASTER
United States Geological Survey

Milford, Pennsylvania 18337

February 15, 1983

Mr. Francis T. Schaefer, P.E.
Delaware River Master

U.S. Geological Survey
Reston, VA 22092

Dear Sir:

Transmitted herewith is my report on the hydrologic and hydraulic op-
erations of the Delaware River basin as conducted by the Milford office
under your direction during the year ending November 30, 1982. This re-
port marks the twenty-ninth year of such activities since the inception of
the Amended Decree of the United States Supreme Court, dated June 7,
1954,

Hydrologic conditions in the Delaware River basin were generally in
the normal range the first half year and in the below-normal range during
the latter half year. The emergency due to drought, as declared by the
Delaware River Basin Commission in 1981, was continued to April 27,1982.
Despite the reservoirs filling and spilling in April, their storage declined
to the drought-warning level, by November 8, as defined by a recommenda-
tion of the parties to the Decree. Deficient runoff occurred in five months;
runoff in June was excessive. As a result of the deficiencies toward the
end of the year, the rates of diversions and target flows for Montague were
reduced November 13-30 to conserve water. Diversions from the basin to
New York City and to New Jersey were below limits authorized in the De-
cree. Releases from the reservoirs were made as prescribed under the re-
solutions and under the Decree, except that release of the excess quantity
from 1981 was deleted December 1 to March 15 upon the unanimous request
of parties to the Decree. The hydrologic procedures developed previously
were used to guide operations in this office. The order of tables 8-13 was
changed in this report to conform more closely to the text.

The advice and cooperation of your office and the members of the Del-
aware River Master Advisory Committee are greatly appreciated. Thanks
are also given to personnel of the offices of the United States Geological
Survey, National Weather Service, New York City Department of Environ-
mental Protection, Bureau of Water Supply and Board of Water Resource
Development, Pennsylvania Power § Light Company, Orange and Rockland
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Utilities, Inc., gage readers, and others for supplying data needed in this
report. Special credit is given to Robert W. Baebenroth and Beverly A.
Roberts for their capable assistance in preparing this report.
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Robert E. Fish, P.E.
Deputy Delaware River Master



Section II
REPORT OF DELAWARE RIVER OPERATIONS

The Amended Decree of the United States Supreme Court entered June
7, 1954, authorized diversions of water from the Delaware River basin and
provided for releases of water from certain reservoirs of the City of New
York to the Delaware River to be made under the supervision and direction
of the River Master. Resolutions restricting diversions and release re-
quirements for drought conditions were adopted by the Delaware River Ba-
sin Commission with the consent of parties to the Decree and were in use
October 17, 1980 to April 27, 1982. This report describes the operations
December 1, 1981 to November 30, 1982.

Definitions of Terms and Procedures

The following definitions apply to various terms and procedures as used
in operations in this report. A table for converting inch-pound units to
International System of Units (SI) is given on page 17. The map of the
Delaware River basin above Wilmington, Del. (fig. 1), indicates the loca-
tion of pertinent streams and reservoirs.

Time of day. - Time of day is expressed in 24-hour eastern standard
time, which included a 23-hour day April 25 and a 25-hour day October 31.

Rate of flow. - Mean discharge for any stated 24-hour period, in cubic
feet per second (cfs) or million gallons per day (mgd).

Rate of flow at Montague. - Daily mean discharge of the Delaware River
at Montague, N.J., on a calendar-day basis.

Reservoir-controlled releases. - Controlled releases from reservoirs
passed through outlet valves in the dams or through turbines in power-
plants. This does not include spillway overflow at the reservoirs.

Releases from Pepacton and Neversink Reservoirs are usually made at
constant rates for 24 hours; directed releases from Cannonsville Reservoir
are usually made at two rates during a 24-hour period and the quantity re-
leased is treated as an average rate for 24 hours. At times during 1982,
the larger releases from Cannonsville Reservoir were made in steps by New
York City in response to an understanding with New York State to effect
the change in stage downstream over a longer period of time than would
have been obtained from a single operation of release valves. Releases from
Wallenpaupack and Mongaup powerplants are chiefly made as a result of
peak-power demands and are treated as average rates for 24 hours.

Uncontrolled runoff at Montague. - Runoff from the drainage area above
Montague exclusive of the drainage areas above the Pepacton, Cannons-
ville, Neversink, Wallenpaupack, and Mongaup dams but including spill-
way overflow at these dams.

Point of maximum reservoir depletion. - Elevation of the top of the
highest outlet, sometimes referred to as minimum full-operating level.

Storage or contents. - Usable volume of water in a reservoir. Unless
otherwise indicated, volume is computed on basis of level pool and above
the point of maximum depletion. Reservoir contents were observed at 0900
daily.
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Capacity. - Total usable volume between the point of maximum depletion
and the elevation of the lowest crest of the spillway.

Diversions. - The City of New York diverts water from Pepacton, Can-
nonsville, and Neversink Reservoirs in the upper Delaware River basin
through the East Delaware, West Delaware, and Neversink Tunnels, re-
spectively, to its water-supply system.

The State of New Jersey diverts water from the Delaware River through
the Delaware § Raritan Canal.

Excess quantity and seasonal period for its release. - As defined in
the Decree, the excess quantity of water equals 83 percent of the amount
by which the estimated consumption in New York City during the year is
less than the City's estimate of continuous safe yield from all its sources
of supply obtainable without pumping, except that the excess quantity
should not exceed 70 billion gallons. Each year the "seasonal period" for
release of excess quantity begins on June 15. The design rate for that
period becomes effective at Montague on that date and continues in effect
until the following March 15, or until the cumulative total of excess-release
credits becomes equal to the seasonal quantity, whichever occurs first.
Two exceptions were made due to deficient precipitation and runoff. First,
to conserve storage in Pepacton, Cannonsville and Neversink Reservoirs
equivalent to a drawdown in Beltzville Reservoir, the design rate at Mon-
tague was lowered from 1,850 to 1,750 cfs most weekdays September 25 to
October 27. Second, when the combined storage in Pepacton, Cannons-
ville and Neversink Reservoirs declined below the Drought-Warning Level
of the operation curves recommended by the parties to the Decree, the de-
sign rate at Montague was lowered from 1,850 to 1,655 cfs November 13-30
to conserve water stored in these reservoirs.

Daily excess-release credits. - Daily credits and deficits during the
seasonal period are equal to the algebraic difference between the daily mean
discharge at Montague and 1,750 cfs; however, the daily credit cannot ex-
ceed the 24-hour period releases from Pepacton, Cannonsville and Never-
sink Reservoirs routed to Montague and made in accordance with direction,
with the following exception. During the seasonal period, credits are also
made for part or all of other prior releases from these reservoirs contri-
buting to daily mean discharge at Montague between the excess-release rate
and 1,750 cfs. An example of credits made for other releases is shown in
table 13 on July 23 when 83 cfs from these reservoirs contributed to the
excess-release rate of the discharge of 2,240 cfs at Montague.

Acknowledgements
A part of the hydrologic data is presented as records of the {.S. Geo-
logical Survey gaging stations. These records were collected, computed,
and furnished by the Offices of the U.S. Geological Survey at Albany, New
York, Malvern, Pennsylvania, and Trenton, New Jersey, in cooperation
with the States of New York, New Jersey, and Pennsylvania, and the City
of New York and are found in tables 1 to 7.

The River Master daily operation records were prepared by the Milford
Office of the Delaware River Master from hydrologic data collected princi-
pally on a day-to-day basis. Data for these records were collected and
computed by the Milford Office or were furnished by agencies, as follows:
Data from Pepacton, Cannonsville and Neversink Reservoirs by the New
York City Department of Environmental Protection, Bureau of Water Sup-

16



ply; from Lake Wallenpaupack by the Pennsylvania Power § Light Company;
and from Mongaup Reservoir by Orange and Rockland Utilities, Inc.

Factors for Converting Inch-Pound Units to International
System Units (SI)

Multiply inch-pound units By To obtain SI units
LENGTH
inches 25.4 millimeters (mm)
feet 0.3048 meters (m)
miles 1.609 kilometers (km)
AREA
square miles 2.590 square kilometers (km?)
VOLUME
million gallons 3,785 cubic meters (m3)
billion gallons 3.785 cubic hectometers (hm3)
cfs-days 0.002447 cubic hectometers (hm3]
FLOW
million gallons per day (mgd) 0.04381 cubic meters per second (m3/s)
cubic feet per second (cfs) 0.02832 cubic meters per second (m3/s)
Abstract

A Decree of the U.S. Supreme Court in 1954 established the position
of Delaware River Master. The Decree authorizes diversions of water from
the Delaware River basin and requires compensating releases from certain
reservoirs of the City of New York to be made under the supervision and
direction of the River Master. Reports to the Court, not less frequently
than annually, were stipulated.

The 1982 report year, December 1, 1981 to November 30, 1982, was a
year of below-normal precipitation and much below-average runoff in the
Delaware River basin. At the beginning of the year, operations were un-
der a status of emergency resulting from drought which had been declared
by the Delaware River Basin Commission in its Resolution No. 81-1. The
emergency was lifted April 27.

The annual flow of Delaware River at Montague, adjusted for change in
reservoir storage and diversions was 19 percent below median. Diversions
from the reservoirs of the City of New York were made within the terms of
the Amended Decree during the year and to conform to a reduced rate of
680 mgd November 13-30 to colserve the water supply in the reservoirs
during a drought-warning status. Additional conservation measures were
introduced during the year, viz., the release of the excess quantity was
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deferred December 1 to March 15; directed releases for anticipated defi-
ciencies at Montague were reduced on 2 days during December 1 to April 27
for earlier credits; and beginning November 13, the design rate at Monta-
gue was lowered to 1,655 cfs during a drought-warning status. By reso-
lutions of the Commission, minimum releases during the YEAT conformed to
those of the Memorandum of Agreement of June 27, 1977. =/ Diversions by
New Jersey through the Delaware & Raritan Canal were within prescribed
limits of the Amended Decree and within the reduction adopted for Novem-
ber 13-30.

The combined usable contents of Pepacton, Cannonsville and Neversink
Reservoirs on December 1, 1981, was 49.7 percent, and on November 30,
1982, the combined contents was 34.3 percent of capacity. The reservoirs
reached a maximum combined storage of 101.2 percent of capacity April 23
and a minimum of 34.1 percent November 29.

Precipitation

Precipitation observed on the basin above Montague for the 1982 report
year was below normal, totaling 38.13 inches. Precipitation for June was
excessive while those for July, August and October were deficient. The
monthly precipitation during the report year is shown in the following ta-
ble:

Precipitation, in inches

Delaware River basin above Montague, N.J.

December 1940 to December 1981 to November 1982

November 1981 Percentage

Month Average Amount of average
December 3.47 3.43 99
January 2.94 2.94 100
February 2.78 3.44 124
March 3.31 2.65 80
April 3.62 4.49 124
May 4.11 3.02 73
June 3.92 5.54 141
July 4.10 2.33 57
August 3.99 2.47 62
September 3.75 2.42 65
October 3.41 1.22 36
November 3.70 4.18 113
12 months 43.10 38.13 88

1/ Schaefer F.T., and Fish, R.E., Report of the River Master of the
Delaware River, 1977, U.S. Geol. Survey.

18



These data were computed from records collected by the National Weather
Service, New York City Department of Environmental Protection, Bureau
of Water Supply and the River Master at ten stations distributed over the
basin area above Montague.

December to May is generally considered the normal time of year when
surface- and ground-water reservoirs fill. During this period in 1981-82,
precipitation of 19.97 inches was observed, which was 99 percent of the
41-year average. During June to November, precipitation of 18.16 inches
was observed, which was 79 percent of the 41-year average. The maximum
monthly precipitation listed during the year for any of the ten stations was
6.78 inches in June at Rock Hill, N.Y.; the minimum monthly precipitation
observed was 0.67 inch in October at Narrowsburg, N.Y.

Operations December to May

During the first half of the report year, precipitation was average and
varied slightly by months. Pepacton, Cannonsville and Neversink Reser-
voirs reached their maximum combined storage of 101.2 percent of capacity
April 23.

On December 1, 1981, Pepacton Reservoir contained 72.085 billion gal-
lons of water in storage above the point of maximum depletion, or 51.4 per-
cent of the reservoir's storage capacity of 140.190 billion gallons. Can-
nonsville Reservoir contained 45.167 billion gallons, or 47.2 percent of the
reservoir's storage capacity of 95.706 billion gallons and Neversink Reser-
voir contained 17.298 billion gallons, or 49.5 percent of the reservoir's
storage capacity of 34.941 billion gallons. The combined storage in the
three reservoirs as of December 1 was 134.550 billion gallons, or 49.7 per-
cent of their combined capacities. Daily storages in Pepacton, Cannons-
ville and Neversink Reservoirs are shown in tables 8, 9 and 10, respec-
tively.

A state of emergency due to drought was declared January 15, 1981 by
the Delaware River Basin Commission in consultation with this office, and
acting under its enabling act (Delaware River Basin Compact, 1961). The
Commission enacted resolutions planned to cope with the deficient conditions
by reductions of diversions and releases from the reservoirs provided un-
der the Decree and by other conservation measures. The River Master de-
ferred the release of the excess quantity defined in paragraph III.B1 (c)
of the Decree (scheduled to begin June 15) at the unanimous request of
the parties to the Decree (letter of May 27, 1981). The design rate at Mon-
tague contlirllued to be 1,750 cfs at the end of that report year, November
30, 1981. 2

During the winter and spring of 1981-82 part of the inflow to the three
reservoirs was required for diversions and releases. Diversions to Rondout
Reservoir during December 1 to May 31 totaled 85.272 billion gallons and
averaged 469 mgd. The equivalent diversion rate June 1, 1981 to May 31,

1/ Schaefer, F.T., and Fish, R.E., Report of the River Master of the
Delaware River, 1981, U.S. Geol. Survey.
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1982 was 615 mgd. The diversions did not exceed the limit of 800 mgd spe-
cified by the Decree as shown in table 11.

There were 4 days during December 1 to May 31 when the anticipated
discharge at Montague, exclusive of water released from the City reser-
voirs, fell below the design rate of 1,750 cfs and required releases to sat-
isfy that minimum basic rate of the Montague Formula (table 12). On the
remaining days, New York City made releases for conservation purposes
at rates set forth in the Memorandum of Agreement approved by the River
Master, effective June 27, 1977, and extended May 22, 1979, and under Com-
mission Resolutions No. 81-25 and 81-26 (Conservation Order No.9). The
latter order provided for a crediting of augmented conservation releases
and for a reduction of the credits after September 15, 1981. The require-
ments for the release of the excess quantity, which was deferred by the
River Master at the unanimous request of the parties to the Decree, ter-
minated March 14. The crediting procedure of Commission Conservation
Order No. 9 was concluded with the termination of the drought emergency
April 27. During December 1 to May 31, there were 4 days when the dis-
charge at Montague was less than 1,750 cfs and 178 days when the dis-
charge was equal to or above that rate. (See table 13.) On days when
there were deficiencies in flow, such differences usually were attributable
to difficulties in determining the uncontrolled flow because of conditions
associated with the cold weather.

Inflow to the City's reservoirs during December through May generally
exceeds draft rates and therefore increases storage. The average inflow
to Pepacton, Cannonsville, and Neversink Reservoirs for these 6 months
during the 41-year period, December 1940 to May 1981, was 304.7 billion
gallons. During the corresponding 6 months of the current report year,
inflow to the three reservoirs totaled 265.300 billion gallons. Loss charge-
able to evaporation was considered to be insignificant and was not included
in the computation. The excess of inflow over the demand increased water
storage in these three reservoirs in 1982 to 259.618 billion gallons by May
31, an increase of 124. 776 billion gallons from November 30, 1981 to May 31.

Operations June to November

During the second half of the report year, precipitation in June was
excessive but the following 5 months accrued a deficiency of 6 inches be-
low average. During the period, part of the storage and inflow to the New
York City reservoirs was required for diversions and releases. Diversions
to Rondout Reservoir during June 1 to November 30 totaled 124.599 billion
gallons. The equivalent diversion rate did not exceed the limit specified
by the Decree and was 681 mgd on November 12. Upon direction by the
River Master and the consent of parties to the Decree to Resolution No.
82-17 adopted by the Delaware River Basin Commission, diversions were
limited to an average of 680 mgd beginning November 13 because reservoir
storage declinedto a drought-warning status. The latter limit was exceed-
ed for one day when the average reached 681 mgd November 26. Diversions
November 13-30 averaged 679 mgd. Releases were required to satisfy the
Montague Formula on days when the anticipated discharge at Montague, ex-
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clusive of water released from the Uity reservoirs, fell below the design
rate. Under Commission Resolution No. 82-7 the augmented conservation
rates of the Memorandum of Agreement approved by the River Master ef-
fective June 27, 1977 and extended May 22, 1979, were resumed May 31,
1982 to May 31, 1983. The Agreement to provide for investigation of the
fisheries and habitats set augmented conservation releases as follows:

Reservoir Releases in cubic feet per second
April 1 to October 31 November 1 to March 31

Pepacton 70 50

Cannonsville 45 (except 325 June 15 33
to August 15)

Neversink 45 25

During June 1-14, the flow required to be maintained in the Delaware
River at Montague was the minimum basic rate of 1,750 cfs. The forecasted
discharge, exclusive of releases from Pepacton, Cannonsville and Never-
sink Reservoirs, was greater than 1,750 cfs each day. During that per-
iod there was no day when the discharge at Montague was less than 1,750
cfs.

On June 15, the seasonal period began for release of excess quantity
of water from the reservoirs, and the design rate to be maintained at Mon-
tague becamel, 850 cfs. This rate was composed of the basic rate of 1,750
cfs plus 100 cfs of required excess releases.

As defined in the Decree, the quantity of excess water in the aggre-
gate was 83 percent of the amount by which the estimated consumption dur-
ing 1982 (limited to an increase of 7; billion gallons over actual consumption
in any previous year) was less than New York City's estimate of safe yield
during 1982, obtainable from all its sources without pumping and not to be
less than 1,665 mgd. In releasing the excess quantity, the design rate at
Montague was the minimum basic rate plus the excess quantity divided by
120 days. The City was not required to release at rates exceeding the ca-
pacity of the release works.

The New York City Department of Environmental Protection Bureau of
Water Supply, furnished the River Master with the following advance data
for the 1982 calendar year:

1. The estimated continuous safe yield, from all the City's sources,
obtainable without pumping, is 1,665 mgd, or a total during the
calendar year 1982 of 1,665 x 365 days = 607.725 billion gallons.

2. The estimated consumption that the City must provide from all its
sources of supply during the calendar year 1982 is 591.582 + 7.250
= 598.832 billion gallons.

On the basis of the provisions of the Decree and the above data, the
aggregate quantity of excess-release water was 83 percent of (607.725 -
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598.832) or 7.381 billion gallons. The Montague design rate during the ex-
cess release period beginning June 15, 1982, computed

1,750 cfs + /- 381 billion gallons x 1,547 cfs/bgd _ 1 g5q ¢fs
120 days

Data on consumption of water by the City of New York for each calendar
year, beginning in 1940, are shown in table 14.

The design rate of 1,850 cfs at Montague would be required June 15 to
November 30 unless the excess-release quantity were expended in a shorter
time. However, the parties to the Decree desired to take advantage of an
extraordinary release of 2,500 cfs-days of water from Beltzville Reservoir
that permitted the construction of a boat ramp and dock for use by the
handicapped. The release contributed to flows in Delaware River at Tren-
ton. To effect a comparable conservation in storage of water in Pepacton,
Cannonsville and Neversink Reservoirs, the parties and the Delaware Riv-
er Master consented to Commission Resolution No. 82-17 proposing to re-
duce the flow objective at Montague from 1,850 to 1,750 cfs during most
weekdays, beginning September 25, until a credit of 2,500cfs-days was
accrued. A further exception occurred when the combined storage in the
City reservoirs declined below the Drought-Warning Level of the operation
curves recommended by the parties to the Decree and the design rate at
Montague was lowered from 1,850 to 1,655 cfs November 13-30 to conserve
water in storage. Accordingly, directed releases from the City reservoirs
were designed to maintain the rate of 1,850 cfs at Montague June 15 to No-
vember 12, except September 25 to October 2, October 5-9, 12-16, 19-23,
26, 27 when the design rate was 1,750 cfs. The credits from the reductions
accrued to 2,500 cfs-days by October 27. Directed releases from the City
reservoirs were designed to provide 1,665 cfs at Montague November 13-30.

On the basis of advance estimates, releases from the reservoirs de-
signed to maintain the prevailing rate at Montague were required 141 days
from July 11 to November 30 (table 12). During those 141 days there were
64 days when the discharge at Montague was less than the prevailing design
rate and 77 days when the discharge was above the prevailing design rate
(table 13).

On days of directed releases when there were deficiencies or excesses
in flow, such differences were attributable to the uncontrolled flow, weath-
er adjustment, or powerplant releases being other than those anticipated.

The hydrographs of plate 1, June 1 to November 30, show the total dis-
charge at Montague; the part derived from uncontrolled runoff downstream
from the reservoirs; the part contributed by the power reservoirs; and the
part contributed by Pepacton, Cannonsville and Neversink Reservoirs. In
analyzing the water budget at Montague, the uncontrolled runoff down-
stream from the reservoirs was computed as the residual of observed flow
less releases from all reservoirs and was subject to all the errors in obser-
vations, transit times, and routing of the several components of flow. Be-

cause of these uncertainties, the computed hydrograph of uncontrolled run-
off was somewhat ragged.
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The table below summarizes diversions, releases and other contributions
to the flow of the Delaware River at Montague July 11 to November 30. The
diversions and releases from the City reservoirs were made under the pro-
visions of the Montague Formula, Resolutions No. 82-7, 82-17, and direc-
tion of the River Master.

Diverted to Rondout Reservoir 162,614 cfs-days
Advance Observed
estimates operations
Delaware River at Montague (cfs-days) (cfs-days)

New York City releases (Pepacton,

Cannonsville, Neversink) b

Directed 8 149,136 149, 316
Other 3,557
Wallenpaupack § Mongaup power releases 27,417 25,936
Runoff from uncontrolled area 87,722 88,841
Flow at Montague 267,650

4 Directed release as designed.
Actual release.

The contributions to flow of the Delaware River at Montague during
July 11 to November 30 are also shown in the graph below.
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Summary

From December 1, 1981 to November 30, 1982, diversions to Rondout
Reservoir totaled 209.871 billion gallons, and all releases from the New York
City reservoirs to the Delaware River totaled 191,721 cfs-days (123.931
billion gallons).

During the year, maximum storage in Pepacton Reservoir was 141.172
billion gallons, or 100.7 percent of capacity, on April 25. Maximum stor-
age in Cannonsville Reservoir was 99.440 billion gallons, or 103.9 percent
of capacity, on April 5. Maximum storage in Neversink Reservoir was 35.214
billion gallons, or 100.8 percent of capacity, April 20. The maximum com-
bined storage in the three reservoirs during the year was 274.114 billion
gallons, or 101.2 percent of capacity, on April 23.

Minimum storage during the year in Pepacton Reservoir was 63.641 bil-
lion gallons, or 45.4 percent of capacity on November 29. The minimum
storage in Cannonsville Reservoir was 15.149 billion gallons, or 15.8 per-
cent of capacity on November 22. Minimum storage in Neversink Reser-
voir was 12.830 billion gallons, or 36.7 percent of capacity on November 29.
Minimum combined storage in the three reservoirs was 92.469 billion gal-
lons, or 34.1 percent of capacity November 29.

A resume' of the combined storage of the three reservoirs on the first
day of month June 1967 to December 1982 is shown in figure 3. Storages
for May, July and August, 1982, were above medians for their respective
previous months, others were below their medians. Storage for the report
year was within the range between highest and lowest storage of earlier
years.

On November 30, Pepacton Reservoir contained 63.653 billion gallons
or 45.4 percent of capacity. Cannonsville Reservoir contained 16.416 bil-
lion gallons, or 17.2 percent of capacity. Neversink Reservoir contained
12.863 billion gallons, or 36.8 percent of capacity. Combined storage in
the three reservoirs was 92.932 billion gallons, or 34.3 percent of their
combined capacity. During the year, combined storage decreased 41.910
billion gallons, or 15.5 percent of capacity.

Supplementary Release from Wallenpaupack Powerplant

An agreement between Pennsylvania Power § Light Company and the
City of New York provides for supplementary releases from Wallenpaupack
hydroelectric powerplant. The Delaware River Basin Commission may re-
quest releases to compensate for water consumed at the Company's Mar-
tins Creek steam-electric generating station should the flow of the Delaware
River at Trenton, N.J. become less than 3,000 cfs for more than three con-
secutive days. No supplementary release was requested during the year.

Water Budget, Delaware River at Montague, N.J.

The data and computations of the water budget formed the basic op-
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eration records required to carry out the River Master's specific respon-
sibilities with respect to the Montague Formula and the Commission Resolu-
tions during the report year. The water budget was in two parts: (1) se-
gregation of the daily average flow at Montague among its various source
components (table 13) and (2) advance estimates of the daily average flow
at Montague, exclusive of controlled releases from New York City's reser-
voirs (table 12). The time intervals required for water to travel from the
various sources to Montague were taken into account.

Discharge of the Delaware River at Montague was composed of the fol-
lowing source components:

1. Controlled releases from Lake Wallenpaupack on Wallenpaupack
Creek in the production of hydroelectric power.

2. Controlled releases from Mongaup Reservoir on Mongaup River
in the production of hydroelectric power.

3. Runoff from the uncontrolled area above Montague.

4. Controlled releases from Pepacton, Cannonsville and Neversink
Reservoirs of the City of New York.

The release from the City's reservoirs necessary to maintain the applica-
ble rate of flow at Montague was computed from the advance estimates of
flow at Montague, exclusive of controlled releases from the City's reser-
voirs.

Time of Transit

The following schedule of average times for the effective transit of wa-
ter from the various sources of controlled supply to Montague was used for

discharge routing during the 1982 report year except for December 25 to
March 19.

Source Hours
Pepacton Reservoir 60
Cannonsville Reservoir 48
Neversink Reservoir 33
Lake Wallenpaupack 16
Mongaup Reservoir 12

This schedule was developed from reservoir and powerplant operations
and gaging-station records of prior years and was found generally suit-
able. At times, noticeable exceptions occur, e.g., when a large release
from Cannonsville Reservoir follows a small one, a large part of the release
is expended in filling the channel en route, and the remainder may appear
at Montague as much as 12 hours late. During the winter, the cold weath-
er formed ice in the streams, which, together with the low streamflow,
gradually increased the resistance to streamflow and lengthened the time
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of transit. Based upon the probable amount of ice in the streams and the
experiences of several past winters, times of transit were lengthened to
the following:

Source Dec. 25 to Mar. 19
Hours
Pepacton Reservoir 84
Cannonsville Reservoir 72
Neversink Reservoir 57

With melting and breakup of the river ice, transit times from these reser-
voirs to Montague lessened, and transit times for average open-river con-
ditions were resumed March 20.

Segregation of Flow, Delaware River at Montague, N.J.

In the daily operations, it was necessary that the River Master utilize
(1) discharges computed from recorded or reported stream gage heights
for various 24-hour periods without benefit of concurrent specific infor-
mation that changes in stage-discharge relations might have occurred: (2)
daily discharge from New York City's three reservoirs obtained from ven-
turi meters; (3) rainfall reports for the previous 24 hours; (4) actual pow-
erplant operations converted to daily discharge; (5) advance estimates of
power demand converted to daily discharge; (6) advance estimates of an-
ticipated uncontrolled runoff at Montague; and (7) average times for rout-
ing of water from the several sources. Variable and usually minor errors
of estimate occur in projecting data, but these data must be used in the
daily design and direction of releases from New York City reservoirs.

The River Master daily operation record of reservoir releases and dai-
ly segregation of flow among the various source components contributing
to the flow of the Delaware River at Montague is shown in table 13. The
arrangement of data conforms with the downstream movement of water from
the various sources to Montague. A horizontal summation of data in the
table is equivalent to routing the various contributions to Montague, using
the schedule on page 25 for travel time of water. The uncontrolled runoff
was computed by subtracting the contributions of the several other sources
from the observed discharge at Montague.

Computation of Anticipated Flow at Montague

The time of transit of water from Pepacton Reservoir to Montague was
greater than that from any other reservoir above Montague; therefore, the
time of daily directed releases to maintain prescribed rates of flow at Mon-
tague was based on time of transit from Pepacton Reservoir. Releases
from Cannonsville and Neversink Reservoirs were timed to arrive at Mon-
tague concurrently with releases from Pepacton Reservoir. To allow for
the actual differences in transit times, daily directed releases began at Pe-
pacton at 1200, at Cannonsville at 2400, and at Neversink Reservoir at 1500
the following day.
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The determination of the amount of release required from the City's
reservoirs to maintain specified rates of flow at Montague was based on
estimates of releases from Lake Wallenpaupack and Mongaup Reservoir and
an estimate of the uncontrolled runoff at Montague. Taking into account
the time of transit from these sources to Montague, this determination re-
quired that advance estimates of the following components be made on the
morning of each day; (1) the expected release of water from Lake Wallen-
paupack for power production for a 24-hour period, beginning at 0800,
2 days later; (2) expected release of water from Mongaup Reservoir for
power production for a 24-hour period 2 days later, beginning at 1200;
and (3) expected uncontrolled runoff at Montague 3 days later. The Ri-
ver Master daily operation record for computing daily directed release from
the City's reservoirs during the periods of low flow is shown in table 12.

The electric power companies cooperated fully in furnishing advance
estimates of powerplant release (table 12). Pennsylvania Power & Light
Company and Orange and Rockland Utilities, Inc. committed themselves
to large efforts to follow their given schedules, within practicable limits
and were quite successful. As the hydroelectric plants were used chiefly
for meeting peak-power demands of the system, advance estimates were
subject to many modifying factors such as the influence of the vagaries
of weather upon peak-power demand and unpredictable transmission and
mechanical difficulties in electric-system operation. As a result, the ac-
tual use of water for power generation was at times at considerable var-
iance with the advance estimates that were used by the River Master's of-
fice in design computation. Furthermore, it was impractical for the com-
panies to estimate their probable operation on any period other than 24
hours. In the estimates for the Wallenpaupack plant, the time factor was
of little concern, as power operation during periods of low flow was usu-
ally between 0800 and 2400, which fell within the 24-hour period begin-
ning at 0800. In routing the Mongaup Reservoir release estimates, some
error was introduced at times, as the power operation during periods of
low flow was usually between 0700 and 2200 which spanned the 1200 to 1200
routing period.

For computation purposes during periods of low flow, the estimate of
uncontrolled runoff at Montague 3 days in advance (or 4 days in part of
the winter period) was treated as two items: (1) present runoff and (2)
estimated increase in runoff from precipitation. The present runoff was
computed for 2,156 square miles of uncontrolled drainage area above Mon-
tague based on conditions over the drainage area as of 0800 on the morn-
ing the estimate was made. The estimated increase in runoff was computed
from precipitation which was forecast to occur on the day the estimate was
made and the 2 following days, with the exception that during the winter
period, December 25 to March 19, consideration was also given to fore-
casts for the fourth day and to temperatures. Estimated quantities for
these items are shown in table 12.

During the winter period, the advance estimate of the uncontrolled run-
off (present conditions) was based on nearby gaging stations and on the
recession curve of the uncontrolled flow at Montague projected to the date,
3 (or 4) days hence, under design.
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During open-river conditions, the advance estimate of uncontrolled run-
off (present conditions) was based on discharges as of 0800 at gaging sta-
tions listed below. The drainage areas of several of the stations were re-
vised based upon measurements by the Albany office from recent topograph-
ic maps.

Station Drainage area
(square miles)

Beaver Kill at Cooks Falls, N.Y. 241
Cadosia Creek at Cadosia, N.Y. 17.9
Oquaga Creek at Deposit, N.Y. 67.6
Equinunk Creek at Equinunk, Pa. 56.3
Callicoon Creek at Callicoon, N.Y. 110
Tenmile River at Tusten, N.Y. 45.6
Lackawaxen River at Hawley, Pa. 290
Shohola Creek near Shohola, Pa. 83.6
Neversink River at Port Jervis, N.Y. 336

The procedure for computing the advance estimate combined a routing
and recession (as applicable) of the 0800 discharges of the Beaver Kill,
Oquaga, Equinunk, Callicoon and Shohola Creeks and Tenmile, Lackawaxen,
and Neversink Rivers gaging stations to Montague, with a computed yield
from the remaining ungaged, uncontrolled drainage area. Releases from
Neversink Reservoir were deducted from discharge of the Neversink River
site. The yield from that remaining uncontrolled drainage area was esti-
mated by using as indexes the 0800 discharges of Cadosia, Oquaga, Equi-
nunk, and Callicoon Creeks, and Tenmile and Lackawaxen Rivers with rout-
ing and recession by individual gaging stations.

The advance estimate of increase in runoff from precipitation is shown
in table 12 under the heading of "Weather Adjustment." The National Weath-
er Service Office, Philadelphia, Pa., cooperated throughout the low-flow
periods by furnishing quantitative forecasts of average precipitation over
the drainage area above Montague and air temperatures for each day of the
3-day period, except during the winter period when forecasts were often
provided for each day of a 4-day period. During the winter, the probable
increase in runoff was estimated from the current state of snow and ice and
from forecasted temperature and precipitation for the several days under
consideration. During open-river conditions, runoff from the forecasted
precipitation was estimated from previously established relationships.

The total anticipated flow at Montague, exclusive of releases from the
City's reservoirs (table 12), was the sum of the forecasted releases from
the power reservoirs, the estimated uncontrolled runoff under then cur-
rent conditions, and the weather adjustment. The amount by which this
computed flow was less than the prescribed Montague rate indicated the ex-
pected deficiency at Montague, which would have to be made up by corre-
sponding releases from New York City reservoirs.

There were times when revised forecasts of weather or powerplant re-
lease in substantial amount became available before the completion of the
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required release from New York City reservoirs. At such times, the re-
lease required from New York City reservoirs was again computed on the
basis of the revised information, and the release required was changed to
the revised indicated deficiency. Usually this procedure resulted in a re-
duced release requirement from New York City reservoirs and the conser-
vation of the water affected by the .change. Only the final figures are
shown in table 12.

When the estimates of anticipated inflow, exclusive of New York City
releases are too high, insufficient water is released, and, when too low,
more water is released than necessary. Such deviations from the estimates
are unavoidable. However, any cumulative deviations in the estimating
procedure over a period of time should be reduced or eliminated. An ad-
justment for the deviations was based on the amount by which the cumula-
tive directed releases were greater or less than the cumulative releases
actually required to maintain the prescribed rate of flow at Montague. The
cumulative difference between directed and actually required releases was
arbitrarily divided by minus 10 to spread the balancing adjustment over
10 days, but generally limited to a maximum of 100 cfs. The mechanics of
determining the balancing adjustment was accomplished in columns 9 to 14,
table 12. As the cumulative difference could be determined only after the
actual flow at Montague was computed, the balancing adjustment was entered
in column 7 four lines below its computation in column 14. The balancing
adjustment was applied July 14 to November 12 and was helpful in reducing
cumulative errors and in conserving water.

Diversions to New York City Water Supply

Table 11 shows diversions from Pepacton, Cannonsville and Neversink
Reservoirs to the New York City water-supply system during the report
year. The tabulation includes a running account of the equivalent rate of
the combined diversions from the reservoirs, computed as prescribed by
the Decree December 1 to November 12 and the average as prescribed by
Resolution No. 82-17 November 13-30. The tabulation shows that the maxi-
mum equivalent diversion rate of the Decree was not exceeded at any time.
The average rate of the resolution was exceeded November 26 as a 14-day
average, but was within the prescribed limit thereafter.

Storage in New York City Reservoirs

The New York City Board of Water Supply determined the "point of
maximum depletion”" and other pertinent reservoir levels and contents of
Pepacton, Cannonsville and Neversink Reservoirs as follows:
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Reservoir level Pepacton Res. Cannonsville Res. Neversink Res.
Elev. Contents Elev. Contents Elev. Contents
(feet) (billion (feet) (billion (feet) (billion

gallons) gallons) gallons)

Full pool or 1,280.00 1,150.00 1,440.00

spillway crest *140.190 *95.706 *34.941
Point of maxi- 1,152.00 1.040.00 1,319.00

mum depletion * 3,511 * 1.020 * 0.525
Sill of diversion 1,143.00 +1,035.00 1,314.00

tunnel * 4,200 * 1.564
Sill of river 1,126.50 1,020.5 1,314.00

outlet tunnel
Dead storage 1.800 0.328 1.680

* Contents shown are quantities stored between listed elevations.
+ Elevation of mouth of inlet channel of diversion works.

Tables 8, 9 and 10 show storage in Pepacton, Cannonsville and Never-
sink Resé: voirs, respectively, above "point of maximum depletion" or mini-
mum full-operating level.

Analysis of Forecasts

Forecasts of the flow at Montague based on the anticipated flow of the
several components (exclusive of the release from the City's reservoirs)
vary somewhat with those actually experienced on most days, even under
the most favorable conditions. The daily variations are usually largely com-
pensating. Forecasts in 1982 were compared with actual uncontrolled run-
off and powerplant releases during July 11 to November 30, which included
most of the days for which releases were directed for the excess-release
rate of the Montague Formula or the design rates of the Resolutions.

Uncontrolled Runoff Forecasts

A comparison of the hydrographs on figure 2 of forecast uncontrolled
runoff and the actual uncontrolled runoff hydrograph indicated that the
forecasting procedures were generally adequate. The forecast uncontrolled
runoff included anticipated uncontrolled runoff under then-existing con-
ditions plus the weather adjustment based on forecast precipitation. The
total uncontrolled runoff during July 11 to November 30 (Montague dates)
was 88,841 cfs-days. The forecast of uncontrolled runoff for those days
was 87,722 cfs-days, or 1.3 percent less than actual runoff.

Powerplant Release Forecasts
During July 11 to November 30 (Montague dates), the total actual re-
lease from the powerplants was 25,936 cfs-days. The advance estimates of

powerplant releases for those days were 27,417 cfs-days, or 5.7 percent
more than actual releases.
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Summary of Forecasts

The actual uncontrolled runoff plus actual powerplant releases during
July 11 to November 30 (Montague dates) totaled 114,777 cfs-days, and the
advance estimate was 115,139 cfs-days. The net cumulative difference be-
tween the estimate and the actual was 0.3 percent.

On the basis of the observed discharges at Montague, exact forecast-
ing of releases required from the City's reservoirs during July 11 to No-
vember 30 would have totaled 145,203 cfs-days. The releases, as designed,
totaled 149,136 cfs-days, or 2.7 percent more than for exact forecasting.

Summary Comparisons of River Master Operation Data
and Other Streamflow Records

It has been explained that the River Master operations are, in effect,
day-to-day operations, for which it is necessary to use preliminary records
of streamflow. The following summaries show comparison of records used
in the River Master operations and Geological Survey records. In the com-
parison of releases approximating conservation rates only, data were used
in units of million gallons per day and converted to cubic feet per second
in the summaries.

East Branch Delaware River at Downsville, N.Y.

The River Master operations data on the controlled releases from Pe-
pacton Reservoir tc the Delaware River were obtained from calibrated in-
struments connected to venturi meters installed in the outlet conduits.

The Geological Survey gaging station on the East Branch Delaware Riv-
er at Downsville, N.Y.,is 0.5 mile downstream from Pepacton Reservoir
dam. The discharge shown in table 1 includes releases and spillage from
Pepacton Reservoir, a small amount of seepage, which enters the channel
between the dam and gage site; and, during storms, a small amount of run-
off, which originates between the dam and gage site. The drainage area
at the dam is 372 square miles (revised).

Releases were made at conservation or other rates by New York City
during the year. There was good agreement, in general, between the ven-
turi record and the Geological Survey record. For flows of approximately
55, 70 and 610 cfs at the gaging station, the venturi meter instruments in-
dicated -7.2, +0.8 and -0.6 percent difference, respectively, in rates of
release from the reservoir than those shown by the gaging-station records.

West Branch Delaware River at Stilesville, N.Y.

Data similar to those previously noted on releases from Pepacton Res-
ervoir were collected for Cannonsville Reservoir.

The Geological Survey gaging station on the West Branch Delaware Riv-
er at Stilesville, N.Y., is 1.4 miles downstream from Cannonsville Dam.
The discharge shown in table 2 includes releases and spillage from Can-
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nonsville Reservoir and the runoff from 2 square miles of drainage area be-
tween the dam and the gage site. The drainage area at the dam is 454
square miles, and that at the gaging station is 456 square miles.

Releases were made in a range from conservation to high rates during
the year. There was good agreement between the venturi record and the
Geological Survey record. For conservation flows of approximately 40 cfs
at the gaging station, the venturi meter instruments indicated 11 percent
less water being released from the reservoir than those shown by the ga-
ging-station records. The venturi indicated 8.4 percent more discharge
than that shown by the gaging-station records at flows of approximately
330 cfs. The venturi indicated 0.9 percent more discharge for flows in the
1,100 cfs range than the gaging-station records.

Wallenpaupack Creek at Wilsonville, Pa.

In the River Master operations December 1 to November 30, records of
daily discharge through the Wallenpaupack powerplant were furnished by
the Pennsylvania Power § Light Company. Daily discharges were computed
on an 0800 to 0800-time basis.

The records of daily mean discharges for Wallenpaupack Creek at Wil-
sonville, Pa., published by the Geological Survey, were furnished by the
Company. These discharges, shown in table 3, represent the flow through
the turbines of the powerplant. No water was spilled from Lake Wallenpau-
pack during the report year.

During December 1981 through November 1982, the River Master's rec-
ord, based on computations by Pennsylvania Power & Light Company, indi-
cated 0.4 percent less discharge than the Geological Survey record.

Neversink River at Neversink, N.Y.

Similar data to those previously noted on releases from Pepacton Res-
ervoir were collected for Neversink Reservoir.

The Geological Survey gaging station on the Neversink River at Nev-
ersink, N.Y., is 1,650 feet downstream from Neversink Dam. The dis-
charge shown in table 4 includes releases and spillage from Neversink Res-
ervoir and, during storms, a small amount of runoff, which originates be-
tween the dam and gage site. The drainage area at the dam is 92.5 square
miles and that at the gaging station is 92.6 square miles (revised).

Releases were made at conservation or other low rates by New York
City during the year. There was good agreement between the venturi rec-
ord and the Geological Survey record.

For flows of approximately 25, 45 and 65 cfs at the gaging station, the
venturi meter instrument indicated +5.4, +6.8 and +9.7 percent difference,
respectively, in rates of release from the reservoir than those shown by the
gaging-station records.
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Delaware River at Montague, N.J.

The River Master's operation record indicated 0.6 percent more dis-
charge for the year than the Geological Survey record, and daily records
were generally in good agreement.

Diversion Tunnels

Records of diversions through the East Delaware, West Delaware, and
Neversink Tunnels were furnished to the River Master's office by the City
of New York. These records were obtained from calibrated instruments
connected to venturi meters installed in the tunnel conduits. Current-me-
ter measurements were made by the River Master's office to verify the ac-
curacy of the reported diversions. The current-meter measurements were
made in the outlet channels downstream from the tunnels.

East Delaware Tunnel

This tunnel discharges into Rondout Reservoir. The elevation of Rond-
out Reservoir was too high many months of the year to permit access to the
outlet channel, which is used for measuring discharge from the tunnel by
current meter. The results of 11 current-meter measurements showed on
the average the the venturi-meter instruments gave higher figures by 6.3
percent for the totalizer, 7.2 percent for the manometer and 5.8 percent
for the indicator needle.

A series of flow measurements was made October 5, 6 to check the ac-
curacy of the venturi-meter instruments. Measurements at flows of approx-
imately 300 mgd and 450 mgd were made by the color-velocity method by
personnel of New York City and by current-meter method by hydrologists
from the River Master office. The mean results of 4 current-meter meas-
urements and 2 color-velocity measurements at the lower flow showed re-
spective higher figures of 6.1 and 2.2 percent for the venturi-meter to-
talizer. At the higher flow, 4 current-meter measurements and 2 color-ve-
locity measurements showed respective higher figures of 5.1 and 0.6 per-
cent for the venturi-meter totalizer. The differences between the current-
meter method and the color-velocity procedure are under investigation.

The powerplant that used the water diverted through the tunnel oper-
ated most days of the year. On days when the powerplant was not in op-
eration, there was a small amount of leakage through the wicket gates, which
was not recorded on the totalizer. Results of a current-meter measurement
March 4 indicated a rate of 10.9 cfs from cooling water and leakage.

Based upon measurements obtained this year and in previous years,
the record of quantity of water diverted through the East Delaware Tunnel
should be substantially correct.

West Delaware Tunnel

A comparison of five current-meter measurements with venturi meas-
urements indicated that the venturi gave higher results by 7.6 percent
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for the totalizer, 12.1 percent for the manometer and 6.8 percent for the
indicator needle. Inspections of the channel downstream from the outlet,
when valves were closed, showed negligible leakage.

Neversink Tunnel

Results of the comparative data showed that the venturi measurements
and five current-meter measurements agreed fairly well. The average dif-
ference between the two methods showed the venturi higher by 9.5 percent
for the totalizer, 12.8 percent for the manometer, and 13.5 percent for the
indicator needle.

The powerplant that used the water diverted through the Neversink
Tunnel operated about 12 hours daily on most days of the year. Results
of the current-meter measurement made February 26, at a time when the
powarplant was not operating, indicated the rate of leakage to be 14.6 cfs.
The leakage was not recorded on the totalizer instrument, which was used
for reporting the quantity of water diverted. On the basis of that meager
information, flow in the form of leakage averaged approximately 7 cfs daily.

It was concluded that the reported record of the quantity of water di-
verted through the Neversink Tunnel was substantially correct.

Investigation of Ungaged Streams

In an effort to delineate yields of small streams in the ungaged area
tributary to the Delaware River, a cooperative program was continued with
the respective Geological Survey Districts to develop discharge correlations
between small streams and regularly gaged streams. The increased know-
ledge of the yields of these streams is an aid in the definition of character-
istics of the ungaged areas.

Diversions by New Jersey

According to the terms of the Decree, the State of New Jersey may di-
vert for use outside the Delaware River basin from the Delaware River or
its tributaries in New Jersey, without compensating releases, a quantity
of water not to exceed 100 mgd (154.7 cfs), as a monthly average, with the
diversion on any day not to exceed 120 mgd (185.6 cfs). The diversion
through the Delaware § Raritan Canal was recorded at the gaging station
at Kingston, N.J. The gaging station is 6.6 miles beyond the Delaware-
Raritan divide, and records include a slight amount of inflow from the Rar-
itan River basin. Resolution No. 82-21 as a conservation measure adopted
November 10 by the Delaware River Basin Commission, with the consent of
parties to the Decree, reduced allowable diversions by New Jersey to an
average of 85 mgd (131.5 cfs). This rate was effective November 13-30.
The canal was blocked from Delaware River flows October 31, 1981 to June
7, 1982 by the State of New Jersey to permit clearing of the canal box cul-
vert along U.S. Highway 1 in Trenton. On many days during that period
and at other times during June and July, water from Carnegie Lake was di-
verted into the canal at the aqueduct over Millstone River 2.0 miles up-
stream of gage.
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Summarized below are the discharges at the Kingston gaging station
from table 6 and as adjusted for the inflow from Carnegie Lake. The sum-
mary table shows that the Decree limitations were not exceeded during the
year December 1 to November 30. The table also shows the average rate
of Resolution 82-21 (85 mgd) was not exceeded November 13-30.

Discharge at Kingston
adjusted to except inflow

Discharge at from Carnegie Lake
Month Kingston, cfs Monthly, cfs Maximum daily, cfs
December 0 0 0
January 1.39 0 0
February 40.3 0 0
March 54.7 0 0
April 61.8 0 0
May 49.3 0 0
June 64.0 34.3 66
July 42.7 26.9 55
August 17.5 17.5 43
September 26.2 26.2 55
October 57.7 57.7 85
November 1-12 75.0 75.0 79
November 13-30 "89.1 89.1 102

Conformance of Operations as Provided Under Amended
Decree of the U.S. Supreme Court, dated June 7, 1954

Prior to the beginning of the report year, the Delaware River Basin
Commission had declared an emergency due to drought and had made re-
ductions in allowable diversions from the basin and rates of flow of Dela-
ware River at Montague as conservation measures. With general improve-
ment over drought and the filling of reservoirs, the emergency was lifted
April 27. When reservoir storage again declined rapidly, reductions were
imposed beginning November 13.

With respect to diversions from the Delaware River basin to the water-
supply system of the City of New York, the River Master found that diver-
sions were less than the 800 mgd authorized under the Decree. For a part
of year, permissible diversions during the droughts were established by
resolutions of the Commission. Allowable and actual diversions are shown
below.

35



Allowable diversion
under Decree. Equivalent

Effective dates rate not to exceed Actual diversions
June 1, 1981 to May 31 800 mgd 615 mgd
June 1 to Nov. 12 800 mgd 681 mgd
Authorized under
Resolution
Effective dates Average not to exceed Actual diversions
Nov. 13-30 680 mgd 679 mgd

Under Compensating Releases of the Montague Formula, the City re-
leased water from its reservoirs at rates designed by the River Master to
maintain the minimum basic rate of flow of 1,750 cfs at Montague April 28
to June 14, September 25 to October 2, October 5-9, 12-16, 19-23, 26, 27;
and at the excess-release rate of 1,850 cfs June 15 to November 12, except
for the September and October periods mentioned. Releases from the re-
servoirs, under the reductions, and in accordance with the design data of
the River Master, were made to provide at the gaging station at Montague,
N.J.:

Dec. 1-24 1,750 cfs
Dec. 25, 26 1,700 cfs
Dec. 27 to Apr. 27 1,750 cfs
Nov. 13-30 1,655 cfs

Diversions from the Delaware River basin by the State of New Jersey
were found to be less than the authorized monthly average of 100 mgd and
less than the authorized maximum daily flow of 120 mgd under the Amended
Decree. During the declared emergency due to drought which ended April
27, no diversion was reported. In the restrictions November 13-30, the
average diversion was less than the authorized 85 mgd.

36



S10 By UESW

sAep-syo g pHy ‘¥ @10} IBOX

1847 19€ 201 9°€8 IANAA 8°1L €LT 19¢ 89§ 1°%8 € €S L°vs S}D UBSN
8°'%2zZ°‘¢eT 06T°TT 690°‘C 26S‘C 80FV‘CT EST'Z 6VE'G ¥EB L 194°T  9TG6°T  €69°°7 G69°T sAep-syo Tel0L
bz9 ¥01 99 TL L9 44} GG 1€
8°L bvz9 L6 ¥01 99 1L 0L 18% 69 44 GS 0€
0°8 L&At 86 yo1 99 L 1L 0S¥ G9 44 GS 6¢
911 L&At A €01 99 04 CL 8¢9 96 €6 4] gs 8¢
Lee 29 601 ¥01 68 0L TL €94 €S ¥s 4 GS Lz
LLT ve9 207 vot z8 0L 69 0g8 Gs 0§ 16 A 9z
SH1 44 0T L6 69 0L 0L 050°T S €S 16 bs 14
911 Ge9 201 voT1 89 0z 0L 090°T GG GG 18 bs ve
¥91 A 201 z8 69 1L 0L €68 8¢ LS 18 SS €z
£9b 059 201 99 89 0L 69 Z8¢ 8¢ 8¢ 18 €g A4
009 LLY 201 g8 89 0L GL 04 96 LS 4} bS 12
009 289 z01 66 v8 0L L9 89 09 et €S 9g 0z
L19 069 ot 78 001 1L SL 99 LS 144 44 €S 6T
196 oLy 201 89 001 0L 1L 99 49 4% e} €S 8T
906 L1g 201 99 001 1L 69 ¥9 9g 18 4 44 L1
66GS 8T¢ 201 89 001 cL 0L Z9 LS Gs €8 Gg 97
€19 oce 201 99 101 L WL jA!] LS GG GG LS S1
<19 L0¢C 201 99 €8 LL ve cL 96 GG 4] LS A"
219 001 201 89 0z GL Vi ¢l ¥S ve ¥s GG €T
219 001 201 0L 1L SL €L 0L 65 A GS Gg 1
€19 001 201 0L 69 GL €L L9 ¥S 4 ¢S g6 11
819 001 €01 0L ¥9 Vi Ve 99 9¢ ¥s 96 €S 0t
819 001 201 88 €8 1 74 z8 ¥9 Gg 12 €6 Gs 6
219 001 €01 86 101 ve 171 99 ¥s ¥s 6§ 1Y 8
219 86 201 66 8 CL 10€ 0L 8¢ bs 4% be L
vLs L6 €071 vot 1L 69 GGY 89 8¢ ve 14 ¥s 9
98¢ L6 €01 Z8 1L LS L0S 69 €g ¥s LS vs g
AR L6 €01 89 1L 177 4] 69 LS ¥s 1] 4% 14
00¢g L6 €01 89 zL €L 172 69 14 44 9g 9¢ £
L29 LE €01 99 1L L 966 L9 €S €G sg 96 4
L29 L6 v0T L9 1L ZL 948 89 Gg €6 Sg 9g T
*AON ‘100 *3dsg ‘3ny Anp aunp Aepy c1dy ‘1B *qag ‘uep BEL Aeq

(pxoosx uorjels-Suised S H°'S N ATeUTwWIsId)

7861 ‘0€ xsqueaoN Surpus resd ayj 10J

‘X°N ‘S[[IASumo( 18 IBATY oIeme[sq youelig 1sed jo puooes I1ad 1897 oIqno ul 83IeyDSIp A[leq - ‘T 8IQBL

37



S0 115 UBSW sfep-syo 019'98T @10} TB3X

86T 056 S0z ‘1 616 (A £ve 444 1€6°1 0°E¥ 6°8¢ L 8¢ 9°G¥ S]0 ues|
9€6°C Obb‘6Z 6ST‘9C  €8F‘BZ  LBL'LT 28Z°0T  €4S6°L 066°Gy PEE'T 060°T TOZ'T SIV'T sAep-sjo [BI0L
0€L LLB 688 4 8¢ 147 v 1€
91 bi8 09Z°1T 216 904 196 28 994 ve 187 47 0¢
LT 0€L 0SZ°‘1 2L gZe 0.€ j2] €98 Ly 147 v 62
6€ 99 0LT°T 012'1 v6v oee €6 196 Ly 9g ¥ A7 82
44 979 000°T 0121 vL 0ege 25 0S0°1 0S 9€ 157 v L2
414 019 616 26L 859 oge €s 060°T Gg 9€ 187 A7 9z
€q 174 0ze‘1 rANY cve 0ge 44 0121 6% 9g LE 47 :14
69 0es 0Se°‘T LEB V18 0€e 9% 08€°T LY LE ve LY ve
Lzt 8e8 021°1 826 058 oee 99 0L8°T Ly LE ve L6 %4
202 064 081°T 256 0€e 0ge LLT 008°1T VA4 Le 23 111 44
8ee 1157 0LTT 091°T 0€e 0€e v8Z 0e0‘e Ly AN ve 154 12
19¢ viz 022°1 vzt 0€e 0€e ¥S 09Z°2 47 LE ve 187 0e
€92 08¢ 002t £98 0ge GGe €¢ 1353 24 7472 LE 23 147 61
:1%4 9.8 09%°T 1v6 ove 28¢ €g 066°T 15474 LE ve 17 81
61 £98 067 ‘T 086 08% 88€ L9 02€°‘1 ey Le 23 187 A
18 01Z‘t 0L1°T 826 02% 1y 001 0ve't v L8 ve 87 97
44 0vZ‘1 LY6 688 0€e 028 eVl 00€°T 2y LE Ge A7 ST
6ST L96 9.6 081°1 Gee 289 21z 00€°1 v LE Gg 157 b1
911 98y 0TT'T 0ST°T 0EE 169 292 0621 ey 8¢ 515 j47 €7
8z¢ 090°1 0L2°T €98 0€€ vey 0ze 0L8°1 1}/ Le Gg 187 21
447 0ST°T 08V ‘1 G16 ove (1147 ]137 0051 AY LE 8¢ 87 11
L0S§ 062°1 09% ‘1 €98 02s 247 81V 059°T LE Le A7 187 01
L6€ 00S°T 02Z°'1 £98 147 88¢ 88¢ 088°1 Lg LE 34 A7 6
S0T 09v ‘1 08T°1 688 0LE 80¢€ v6¢€ 0812 Le LE 1547 A7 8
LL 0€Z'1 080°‘T 0€2°1 8Ep 781 81b 085°2 LE 8¢ 44 187 L
117 08T°1 00T°1 00Z°1 09¢ 88 )47 0€0°¢ LE 6€ 47 147 9
65 00€°1 06€°1 688 90. €9 98Y 080°c A 47 17 1% g
b1 06Z°1 0S€°'1 859 688 8¢ 0es 092°2 9g €8 417 87 v
obe 0L2°1 0EE°‘T 0€s 090°1 99 048 0LY 9¢ 0S v (47 €
14537 09b ‘1 V66 0€s 09Z°1 8¢ 2z9 19 9¢ 47 (47 (47 4
208 09%°1 LLB 009 062°T €5 289 €9 9g LYy (47 157 1
“AON *190 -1dag ‘8ny Amp aunp Aep r1dy T IR ‘qeq ‘uep *oa(Q Aeq

(proosx uorieis-Surded 'g'n-s'n AreurmiEid)
7861 ‘0€ xaqudaoN Surpus I1esf a8yl 10y

“X°N ‘S[[IASS[IIS 1B I9ATY SIeme[a( youelg 1sam jo puodas rad 1891 oI1qnd uf 831eyostp A[(Rd - °Z °lGel

38




S30 0¥Z ues| sAep-SI0 6ZG‘/g [B101 IBAX

€C°¢ 111 618 fANS 9€¢z TLS SLT L16 447 ¢°06 90V 0 S}0 uesap
L6 LTy ‘e LS ‘2T BES‘E 80€ ‘L 821°L1 v16°8 806 ‘LT T19L°€T 926°¢e 09Z°1 0 sAep-spo [BIOL
0 0 981 0 0 €48 0 0 1€
0 0 498 191 0 (447 0 LG6 098 0 0 o€
0 ve 011 0 0 vy 0 796 L8 0 0 62
0 12¢ 60T 0 0 133747 (17 296 GL8 0 0 0 8¢
0 bee 011 191 0 0 8EY 616 €L8 0 0 0 Lz
0 0ce 0 Sv1 £8¢ 0 tAaN4 296 L6 Lve 18 0 92
0 62¢ 0 LST 0 LTV LeY 39396 G86 09¢ 0 0 14
0 0 ¥01 691 0 3% 7 (1147 £96 049 114 0 0 ve
0 0 L0T €97 1247 1344 0 €96 0 G9¢Z 0 0 €C
0 812 101 0 1474 1€e¥ 0 £96 866 S¥e i 0 (44
0 vee AN 0 ey 18747 L92 ¥96 0 0 0 0 1
0 812 76 097 124 G99 VLT ¥96 0 0 0 0 0¢
0 Lee 0 891 €8y G99 192 €96 00L 262 0 0 61
0 612 0 097 0 1247 69¢ 656 769 86¢ ¥9 0 81
0 0 90T 6ST 0 9ey 0 0 v69 91€ 991 0 LT
0 0 L01 081 18747 9ee 0 966 104 16¢ 0 0 97
6S 60T 601 0 157 44 0 296 804 0 0 0 ST
0 601 901 0 EEV €99 1] 296 0 0 0 0 Al
0 60T w1 991 9eY LZ9 0 296 0 0 vve 0 €1
0 ot 0 091 LEY €84 0 ¥ 96 1€C 0 86¢ 0 (A9
0 €11 0 (4] 0 1]74¢] 8€¢C 296 0ve 0 €8¢ 0 1T
0 0 vo1 291 0 1}74}] Ve 6G6 ove 0 0 0 01
0 0 60T 291 13474 978 0 196 12¢ 0 0 0 6
8¢ 011 L01 0 (4474 Sv8 0 T96 L02 LS 0 0 8
0 901 (AN 0 veEY 9v8 086 196 0 0 0 0 L
0 L01 0 LST 1A% £v8 08§ 656 0 0 0 0 9
0 011 0 291 0 678 STL £ve LET 0 4 0 S
0 101 0 91 0 668 GEB 868 622 0 9v1 0 b4
0 0 L91 161 0 678 €es LL8 02z 0 0 0 €
0 U 0s1 LST LTV 06¢s 1€8 LL8 8¥¢ 0 0 0 4
0 L0T 86T 0 [X44 [X44 LLY GLB £6C 0 0 0 T
*AON *190 *1dag -8ny Amyp aunpg Aep r1dy ‘IR I EE ‘uep *09Qq eq

(pxooa1 uorjels-guided ‘g°n°g'n AIRUIWSI])
Z861 ‘0f I9qwOAON Surpus zead 8yl 10j

‘ed ‘SI[TAUOSTIM 1t Y881 Moednedusiem jo puodss xad 1997 oiqno ui a81eyssip Aeq - '€ 9[qel

39




S30 1°9¢ uesp

SAep-SI0 [°0pR‘9T (1O} 1BOX

6°61 6°29 9°¥9 g cs T°9% (A4 6 Y L1T G°LZ 8°%¢ L €T 3 24 S3D ueap
L°G6¢S 6%6°1 8€6°T 629°1 8Z¥‘1 Gee‘T 16€°T 126°¢ 2q8 G669 GeL (47 sfep-syo TelOL
67 €9 1574 47 9% €C ¥e 1€
g°'¢ (i14 v9 €9 %74 Ly i44 8% 7e 144 144 0€
(A 99 ¥9 €9 1374 Ly 374 8¢ Lz 44 €C 6¢
97 99 ¥9 €9 9y 14177 %474 €2¢ 92 14 144 Le 8¢
€¢C 89 79 %9 474 14 %74 02€ 92 14 Ve Le Le
44 %9 99 79 47 i1 474 8 Le 14 €z Le 9¢
144 at] 99 €9 v 137 1372 8y LZ 414 €¢C Lz 114
11 99 b9 18 474 it 137 A LT 14 144 9z 44
0°S 99 ¥9 1547 14 9% 157 801 Le /44 44 14 €C
LT 99 99 %74 i+t 9% %74 92¢ LT 44 Ve Ve [44
44 89 99 GG %74 5474 (%4 z8¢ L2 124 ¥e ve 1¢
¥e 89 99 99 LS 4 1547 GL9 x4 44 €C 144 0¢
&4 99 99 44 99 SP 1574 8¢S Lz 144 144 ve 61
144 99 €9 147 79 P 14 1/ LC 14 44 144 81
144 99 €9 17 19 4 %47 v LT 14 e 144 LT
124 79 79 147 69 14477 %44 474 LT 92 ve €Z 91
01 79 89 137 LY 17 474 SP 92 92 €C ve ST
L1 14 89 Ly 44 1% 14172 47 9¢ 144 e e /A
01 €9 99 LY 47 7 6% Sh 92 44 44 ve €1
81 99 79 117 47/ 1417 6% 47 9z Ve 24 e (Al
144 99 ¥9 9% 47 4 8¥ 14 9¢ LC 44 €C 11
24 99 79 6¢ (474 14177 44 1472 14 0g e (44 01
ve 99 ¥9 ¥9 474 47 Ly 1574 Lz 44 ve 144 6
144 79 99 79 474 47 LY 147 8¢ 44 144 44 8
|44 ¥9 ¥9 ¥9 44 47 Ly 47 8¢ Lz 44 1544 L
124 79 ¥9 18 47/ S 9% 6% 8¢ 14 e 4 9
Ve 79 €9 %74 47 14 9% 47 LZ ve €T ve S
6Z 79 €9 %74 47 9% 9% 1474 Le e 144 144 b4
9z ¥9 ¥9 137 A7 9% 9% 9% 9¢ sz €C e €
9z 79 €9 Sy 474 Sv 9% 15474 14 €z €C 9z 4
12 $9 £9 %4 [4) 44 9% 44 14 €2 14 9z 1
*AON 100 -1dag *8ny Amge aunp Aep sxdy ‘1B ‘qedq ‘uep ‘09 Aeq

‘AN ‘MUISIaa9N JB ISATY YNUISIaA9N jo puodas iad 1893 oiqnd ur 83xeydsip A[eq - ‘¥ °[qel

(pxodax uollels-suidesd 'S H°'S M AIBRUIWILIJ)

Z861 ‘0 IoqueasoN Surpua 1esA 9yl 1o

40



8J0 7GZ'y UBAW

sAep-s30 080°ZSG‘T TR0} IBOg

898°T 9e8°T 688°1 68L°1 €25°C 268°% gse’e 0Z€°'E1 A €16V gzZL'e 669°2 S30 uUedN
0%0°9S 026°9G 099°9G 09F°'SS 0Zz'8L 09L°9VT 0E6°C0T 08S°6BE 008°T9Z 0GS‘LET O06%°SIT 0L9°€8 sAep-syo [el1OL
09L°T 0v9°1 0Zs‘t 0SL‘T 00% ‘071 00L°T 009°2 1€
066°T 006°T 026°T 01L‘T 08L°T 0Z1°‘S 0€8°¢ 060°8 00S°0T 000°Z 006 ‘Z 0e
09L°T 006°T 0€9°T O06L'T 0S0°Z 086°2 068°2 0ES‘6 006°1T poz'z 00s°‘¢e 62
01T9°T 068°1T 018°1 008°T 0Z6°T 0gz‘e 06% ‘2 006°0T 00% ‘ST 00Z‘2 poe‘e 00Z°¢E 82
0bL‘T 0¥8‘T 0S6°T 0SH°1 048°1 062°C 085°2 066 ‘6 006°22 009°2 00% ‘2 00% ‘€ TAA
098°1 098°T 06L°1 066°T 015°1 098°2 0v8‘2 0118 00v‘0C  006°C (1]1] /24 000°‘% 92
0zz'e 018°1 0eLT 006°T 009°T 01Z°€ 016°2 08s°8 006‘¥T 00Z°€ 00z‘¢ 008°% g2
082°2 0€8°1 0.8°T 06L°1 0%6°T 00L°€ 080°2 0€Z'6 00V ‘€T  O00E'E 009°2 pog‘e &4
098°1 08L4°1 066°T 0L9°T 0z1‘e ozL'e 018°T 00T°0T 006 ‘€T 00% ‘¢ 00L°2 008°2 %4
0LL T 0L9°1 088°T 008°T 09e‘c o0SL'E 096°T 00L°1T 009°ET 00Z'E 009°C 00%°71 (24
06L°1 088°1 058°T 09L°T 08e‘2 006°€ 0.L8°C 000°FT 00%‘Z1T 00Z°C 008°2 00€‘T 12
0vL‘1 0Z6°1 0281 0s8°'T 01€°2 0€9°‘¥ 0912 008°9T7 00F°‘TT 008°E 00L°T 00% ‘1 02
0€9°1 0L8°T 0L8°T 0Z8°T  09L°T 0LZ‘s 0£0°2 00522 00501 000°% 006°C 0S6°T 61
069°T 0.8°1 016°1 09L°1 0eL‘T 0LL S 008°T 00T°6T 00% ‘8 00Z2°‘% 000°€ 60z‘e 81
018°1 010°2 008°T 086°T 02z‘2 08L°S 0.8°T 09.°8 000°6 0oc'® 001°€ 00%°C L1
061°‘C 0ZS°1 0.8°1 0%9‘T 02€°C 000°9 060°2 060°6 008°6 009°‘¢ 00% ‘€ 001°2 91
0zs°‘2 0SH‘1 06z8°1 0zL't 0z€‘2 0LE'L 06€°C 00% ‘6 00% ‘6 009°¢ 00L°E 000°2 ST
0.2°C O8L‘T 060°2 0Z.°1 0952 09L°L 0€9°2 0S5°‘6 000°L 006 ‘¢ 00L‘€ 0%8°T Vi
000‘'Z OTL'T 0v1‘e 068°1 ozv'e 0TL‘Y 018°2 02% ‘6 000°S 00T‘% 00% ‘€ 0L0°C €1
09L°T 018°1 0s0°2 0£0°2 06L°T 029°v 081°¢ 0e6°6 00Z ‘¢ 00Z‘¥ 00T°€ 0ze‘e z1
0S9°T 098°'T 0z0‘z 00gE‘C 0TL‘T 086 ‘% 0Lk ‘e 002°0T 009°2 008°% 00z‘¢ 06%°2 11
0Lv‘T 0¥6°1 000°2 08%‘2 00% ‘2 069°S 0T1'E 007 ‘0T 009°2 00% 'S 00S°¥ 0L5°'2 01
06S°T 006°T 0€8°'1 0g0‘e 089°2 018°9 0%¢ ‘¢ 00S°TI 00L°C 000°9 009°S 0€8°C 6
069°T 018°1 06L°T 008°T 096°2 0ZL L 00Z°¥ 00T‘E€T 0082 00Z°L 028°9 00L°2 8
06L°T 0€8°T 068°1 0LL'T 00Z°‘¢ 0S.‘9 0LL'Y 009°GT 009°C 00Z°6 0L£°8 0SL4°C L
0612 0v6°1 0€6°T 0ZL‘T 008°2 0e8‘¥ 090°‘S 00L°8T 00%°'2 000°2T 00s ‘0T 0L1°€ 9
0Lze 018°1 0L6°T 096°1 0F1‘E 028 ‘¥ 099°S 00¥% ‘%2 00L°C 000°91 00v‘6 0L45°E g
009°T 006°T 0L0°2 0€9‘T 0gsg’e 0¥ ‘S 0£Z°9 002 ‘62 00€ ‘2 000°8 009°€ 071'% i
06L°T 01671 096°1 009°1 08z'y 0929 01Z°9 009°ST 009°C 00S ‘¥ 00T‘E 0L5°€ €
0S.°T 0002 006°7T 089°‘T 0€0°S 010°S 02€°9 00261 008°2 008°C 008°2 0Zh‘e [4
094°T __070°2 09T 069°'T 010°9 08L°C 091°L 00691 00€ ‘2 0S6°T 00L°2 000°2 1
*AON L1000 BGE *8ny Amnp aunp A ‘xdy ‘IR HCEEG ‘uep *09(d Keq

‘PN ‘endeluop je I9ATY sIeme[a( 8y} jo puodas xad 3198 2IqnO ur 93reydsip Al - ‘G 9qelL

(pxooax uorieis-guided *g'9°s N AIeUTWIBI])

7861 ‘0¢ IaqusaoN Surpus 1eafk syl iof

41



‘9B 91359uiB) WOI] SMO[JUI 8IB / aunp o0} y ‘uep sa8reyosig - '910N

42

SI0 §°1h uedp ) sAep-SJ0 8Z°ETT°ST [B10] IE3X
G'EB  L°LS 2792 SLT LT 0°'%¥9 €°6% 8°19 L'vs E°0F 6e°'t 0 §J0 ue3p
$05°‘C 68L'T L84 Iy  9°ZTE‘l 126°T LZS'1 ¥G8‘T 969°T 89°LZT1°'T €F ] sdep-s3o Tel0],
69 44 €1 9L €g 0 0 1€
06 €L 8% 81 62 86 29 04 €g 0 0 0¢
98 v8 6s 81 6§ 66 86 ve €6 0 0 62
z8 S 8% 81 8¢ ¥9 9¢ 9L €6 6§ 0 0 82
Z8 68 413 ve 8¢ 99 0S 147 ¥s 4 0 0 Le
z8 08 123 ve 0% 89 91 99 ¥s €6 0 0 9z
18 L9 LE 81 157 69 ve 99 €§ 0 0 1A
¥8 L9 LE 91 1537 L 29 L9 €6 0 0 ve
06 L9 2% 91 6€ 99 19 S9 €S §S 0 0 ¥4
06 L9 ¥e 91 12 66 29 66 €6 GG 0 0 A4
06 ¥9 4% 91 9°6 A4 8y 8¢ €6 66 0 0 12
6 19 (44 91 L1 A 91 8§ €§ SS 0 0 02
€6 19 12 91 43 6S L1 66 ¥s ¥s 0 0 61
L6 09 8¢ L 43 ¥9 A 09 GG ve 0 0 81
201 09 12 L1 143 ¥9 L1 8¢ GG zs 0 0 TAS
L 29 6T L1 €€ £9 A LS 66 87 0 0 91
06 29 ST 91 €€ L9 17 LS GG 417 0 0 ST
16 6§ 91 91 €e L9 LE LS GG 17 0 0 vt
G8 4y 91 91 €€ LS 09 LS 66 4% 0 0 €1
LL Gs 91 VI Ly GS 09 8¢ 9s 47 0 0 A
Sl LS 44 0€ 6§ zs 09 66 96 4% 0 0 17
SL L9 8¢ 1544 19 GG 29 8% LS A/ 0 0 0Tt
SL 0L 9z 1A 89 29 29 8¢ 86 6€ 0 0 6
9L €€ 114 €1 69 99 29 86 66 9€ 0 0 8
8L 11 6T €T 69 TL 29 £9 LS €€ 0 0 L
64 Lz 114 €1 8¢ 0L £9 v9 96 1€ 0 0 9
9L €S 0c €1 6§ TL S9 g9 GG ST 0t 0 S
ve 8% 02 €T 96 ZL 99 S9 Gs 89 €e 0 14
€L €€ 81 €1 LS Ve 99 09 66 11 0 0 €
47 1€ €1 €1 19 9L L9 LS Y 0 0 0 4
0L €€ LT €1 09 94 89 gs g¢ 0 0 0 1
[~ AON 100 *1dasg Tony ATnr aunp AR *I1dy ' IR N EE] ‘uep *oa(Qg Aeq

(p10da1 uollels-sulses °‘§°'H°S'N AIeutwraig)
2861 ‘0 xaquaaoN Surpua ieak ayj 1o}y

‘£°N ‘uols8ury 1e [euen uelirey B aremeaq jJo puodas xad 189y oiqno ur adxeyostp Anieg - ‘9 o[qel




S30 0TT°‘0T uedn

sAep-s10 0/8 ‘889 ‘€ [e10} IBAZ

621°S 88Ty 0E% ‘¥ 06€°S vey ‘L 09L°CT  86Z°6 020°SZ  009°9T 0Z9'€T 0Z€°0T S69°9 S30 UBaN
0L8°EST 0Z8°6ZT OT6°ZET 060°L9T OET‘OEZ O0LL‘ZTH 0PZ‘88C 00L°0SL 08S‘PIS 09Z°T8€ 096°61€ 0FS‘.0Z sAep-syd [BIOL
086°€ 019°% 0.8°F 00T°¥%T 00€°81 08Z°¢ 08% ‘9 1€
080°L 0LE°Y 06€ ‘Y 0LL Y 00€°‘S 00€ ‘9T 00Z°ST 00402 00902 0se‘s 0€0°L 0€
0€9°g 00S ‘¥ 0S0°S 066 ‘v 006°S 00g°‘8 000°TT 00S°‘PC 000°S2 0sz‘s 00Z°L 6¢
0ev ‘% 0EL°Y 098°% 026°¢S 069°% 0€L L 0zZv ‘9 000°82 000°€E 0%€‘L 0SE‘S 0L8°L 8¢
08L°‘Y 0%6 ‘% 00T‘% 0Le‘L 092°‘Y 01e‘8 02€°L 000°22 008 ‘€€ 0SS°L 00Z‘s 0€0‘8 LC
066 ‘¥ 0LL'Y 066°‘€ 0L8°L 01S°‘Y 0€9°8 0Lz‘L 00€°ST 00962 oce‘s 069°S 012’8 9¢
0ZL‘Y 061'Y 09Z'% 092°‘% 028°‘% 009°6 0€5°9 00% ‘ST 00Z'%2 099°6 00T°9 081°L Y4
0v9°‘v 096°€ 01E‘Y 010V 01€°‘S 00% ‘0T 0€0°9 00Z°LY 006 ‘%2 096 ‘6 0ST1‘9 0T19°9 j44
029°y 021‘v 0€Z°% 066°€E 0.8°S 00T‘0T 0%0°9 008°6T 00€°‘Se 0eY ‘s 006°¢S 0zs ‘v €¢
009 ‘Y 012V 0T0'¥ 0ST'Y 0st ‘9 000°TT 050°9 009 ‘€¢ 00Z°%2 068°6 0509 0ET‘Y A4
08% ‘¥ 0SZ°% 0v0 ‘¥ 0ve'y 0SL‘S (1A 068°S 00S ‘L2 00% ‘22 00Z°01 00L‘9 0L9°% 1e
0S9°‘% 0SE ‘¥ 0SE ‘Y 00E‘Y 046°F 008 ‘€T 09e‘s 00% ‘1€ 000°TZ  O00E°0T 00Z°Z 006 ‘¥ 0¢
0b6 ‘Y 06G°‘F 0.8°€ 00€°% 09Z°S 00€ ‘ST pse‘s 000°2€ 00287 00€ ‘0T 00L°9 00L°S 61
0Le‘s 09t ‘% 016°‘€ 0Zh ‘v 066°S 00€°LT 0zL‘s 00T ‘6T 006°8T 00T°1T 00% ‘9 088°S 81
048°S 00E‘% 020°‘Y 0€9°'Y ovL S 000°1Z 080°9 009°9T 000°0Z 00S°0T 009°L 0%G‘9 L1
080°9 009°‘% 0eZ'y 098°‘% 062°‘9 008 ‘9T 0€5°9 000°8T 00S°6T 098°8 009°L 0¥6°L 91
0vc‘9 028°'% 0ST°‘% 00Z°S 089°9 00.°‘8T 006°9 00T‘6T 00T°ZT 08L°8 00s°‘8 0%0°9 ST
000°L 0.8°€ 09% ‘% 088°S 0649 009°8T 01Z°L 008°861 00T°GT 0126 oot‘s 0ge’s v1
06T°S 0ZLE 06% ‘¥ 0¥9°9 (12 A 008°TT 0€L°L 00% ‘02 000°2T 000°0T OST'6 09%°S €1
0S6°€ 0¥8°‘E 028°‘% 088°L 066°S 00€‘TT OEZ°8 0oLtz 009°8 00T°TT  0SZ°L 089°S A
01Z‘Y 006°€ 00S ‘¥ 0SL°6 0859 00€ ‘2T 01€‘8 008°12 001°8 00T°ET 0SS ‘L 0sp ‘9 11
0€9°F 0S8 ‘€ 01S‘? 00€ ‘€T 001°L 00T°F1 046°8 008°1C 088°8 008°FT 000°ET 0699 0T
012°s 06L°E 0v9°‘Y 019 ‘8 0L9°L 00L°ST 00z°0T 00L°%2 00201 002°9T 008°ST 0L9°9 6
090°9 088°¢ 06% ‘¥ 0LL'E 090°‘8 000°GT 008°01 00s°‘8¢ 000°21 00281 00102 09.°9 8
026°9 0LL'E 009°‘% 0zZL‘E 069°8 000°ST 00€“TT 00% ‘€€ 006°‘L 005‘CZ 00€°Se 0L1L L
028°L 088°¢ 008 ‘% 028°¢ 066 00€ ‘ST 00121 000°‘0% 0859 00% ‘0¢ 005°6¢ 0tt1’8 9
086 ‘% 0€6°¢ 086 ‘% 098°‘¢ 00Z°1T 008°‘9T 00D‘ET 000°TS OEH‘9 00T‘8¢ 008°0E O¥1‘6 S
0Le'€ 0S0°'% 0s6°‘g 0.6°€ 00F ‘€T 006°LT 008°ET 000 ‘E¥ 0LL°9 00€ ‘¥€ 006 ‘02 0L9°8 4
0Lb ‘e 00TV 089 ‘% 0Z1‘V 00T°ET 008°L1 009°pT 006°8¢ 018°9 000°6Z 00L‘S8 0EE‘6 €
ovL‘e 011y 09% ‘¥ 066°¢€ 00S‘GT O00S‘€T 0OI‘9T 00%°9Z OLV 9 001°6 0686 0%6°L (A
006°‘€ 066°€ 0Lh P 0€% ‘v 006°9T 000°ZT 00T‘S8T 00F‘61 OWL‘9 050°L 0L6°9 015°S 1
*AON :19Q -1dag ‘3ny Amnge aunp Aepy cxdy ‘IR ‘qoed ‘uep ‘09 AeQg

(pxooax uonels-Suided °S§'H-S'n Areutwriprg)

Z86T ‘0 19quwaAoN Surpus igsA sy} IO

‘p°N ‘UOlUSIL 1B ISATY O9Ieme[9 JO puodas xad 31897 o1qno ur adxeyosip

Areg - °L °Iqel

43



S0 0°9E- IeaA 10y ‘AInbyg p8w ¢ gz- 18 107 'Ambyg suo[ed uoriu Zzg‘g- IedA 10y adueyn
V26~ 8Z0°'T- 9€L- 669- 96€ - ET1T+ €28 - 09g°‘1+  8bL+ 16+ 206+ 9°1E+ sy ‘ambyg
9°L6S- S°¥99- G'¥Lb- 0°2S%- 8°GSZ- ¥ LET+ 1°60Z- 6°8L8+ L'EBY+  L'68G+ 9°¥IE+ ¥ 0T+ pSw °amby
BZ6°L1- 665°02- S9C°PT- €T0'PT- O0S6°Z- EZT°9+ 18F'9-  £96°9Z+ 966°%T+ TIS9T+ H90°0T+ £€9+ a3ueyp
185°18 SPE'9TT 8GHOET G9Z'PET 6LE‘PTT 2L8°28 808°ZL 1€
€69°69 2GC‘?8 0BT'Z0T TEG'9IT G9B'OET BBE‘BET ¥¥y '¥ET 9HL° 0VT 2ZSS'ETT 19,°28 ©€B°ZL 0¢
IP9°€9 S8V €8 6¥9°20T #HEV'LIT BEZ'IET 9GZ LET PES'¥ET E8L°OBT G69°ZTT GE9°Z8 LLB'ZL 62
TZB°E9 92Z%‘PB 90TE0T €26°LTT 6GS'IET HLO0'LET TP8'HET ET6°O0YT TIL'TIT EBE'66 BES'Z8 LOT'EL 82
80Z°'FP9 PIP°‘G8 LPS'E0T S6E‘8TT 9T6°TET LPT'LET EOZ°SET LB6'0FVT BIS'OTT 09Z2°66 LZP'28 G6L'TL iz
L¥S'v9 2ZE'98 ©O0°HOT L9B'BTT B6E'ZET 6ZE°LET 99G°GET %2Z0°THT LTL80T T1Z1°'66 GIE‘ZB 66H°CL 9¢
T98°%9 60€'LB 8LP'VOT 6SE°6TT 2Z98°ZET ZIS'LET Z68'SET CZLT'TIPT LE9'LOT 620°66 941°C8 TTT'ZL 14
2ST°‘G9 001‘88 GG6°H0T TOB6TT OEE‘EET 9L9°LET 2BL9ET GET'THT 086°90T GL8°86 LEO'Z8 %G8°TL ve
ZLE‘S9 ©68°8B TSV °'GOT €6Z°02T 6LL'EET 6¥L°LET 66E°9ET 896°0VT 0CY°90T 169°86 LSB'18 GPHS'TL €2
Z18°G9 BEL68 9/8°SOT /8L°0ZT TIZ'PET TOB°LET 069°9ET GLE'OPT ZIB'SOT 90G°86 9€9°T8 CIL'TL (44
98% ‘99 ©I19°06 ¥OV°90T 6%Z°T2T O0LS'PET €16°LET ©LO°LET Z9E°6ET 990°GOT 9.2°86 TLv'18 800°ZL 12
LLT*LY BEP'T6 2S8°90T TTIL'TZT G68'PET CET'8ET €6T°LET LLO°BET OTSHOT T90°86 P9C°18 GO06°TL 0¢
968°Z9 86€°C6 ¥9E°LOT LOZT'TZT TZZ'SET 6BIYT°BET CTL'LET S6B‘PET ©00°H0T 98L°L6 TLO'I8 Z0B'TL 6T
L09°89 0L1°'€6 6/8°L0T £69°ZZT B8E9°'GET 69T'BET 960°8ET T6L°ZET 9ZE'E0T 18V ‘L6 268°08 ¥¥6°TL 81
GEZ‘69 [9L'66 6LE°BOT GTO'ETT LEO'9ET QZET'8ET 08%‘'8ET 6SL°0ET €VL'COT LOZ‘L6 ETL°08 TLO'ZL LT
6EB ‘69 9Zv'P6 6LB°BOT 0BY‘€ZT 66E°9ET €ZO'BET TIB'BET O¥Y'OET 2Zh2'ZOT 928°96 SZv‘08 +®IT1‘TL 91
GEV‘'0L 086°F6 CEEC'60T 8Z6ETZT 2BL'9ET 69T°BET CHT'6ET 6BET0ET ©99°TOT 9ES°96 BET'08 GLI°ZL ST
L60°TL 0£9°G6 9€B'GOT ETIP'¥ZT 1T00°LET 69T'BET 66E°6ET €LB'6ZT €66°'00T HEZ'96 96L°6L TOZ'CTL 1A
GE9°TL €60°96 Q0E‘OTT 628°%ZT 62€°LET WHIT'8ET 209'6ET TLS'6ZT 7TO0°00T Z06°G6 GSH'6L LIE'TL €1
£91°ZL 905'96 TIB'OTT 86Z°SZT 7TZ9'LET ¥HTIT'BET 6BL'6ET THE'6ZT €TIV'66 ©ZS°S6 69T°'6L ¥6E‘ZL A9
€00‘€L 600°L6 S8BT TTT 108°GZT G68°LET 960°BET ¥I6°6ET T9.°82T LIT'66 9bT°'G6 TLB°BL €EV'TL 11
0v6°CL [L6V°'L6 TBL'TTT GSZ‘9ZT [LBT'8ET B8SB°LET 0B0‘0FT €9T1°8TZT L9G'66 0LL'P6 €£48°8L €6Z°CTL 0t
b6L°VL ¥S6°L6 TSZT'TIT ¥L9°9ZT B6YBET 6EVLET 60Z°0FT GTH'LZT 629°66 TCEH6 9Z1'8L 800°TL 6
€G9°GL 09%°96 BZL'TTIT 9L0°LZT 26L°8ET 9EB9ET GLE‘OFT 6£9°9ZT 22L°66  9ZT'¥6 LVG'LL ©H6°TL 8
68Y°9L [E€6°86 6ET'ETT O0ES‘LZT O0SO'6ET ¥9T'9ET GE9‘OFT GL6°SZT 008°66 BIE‘E6 068°9L G66°TL L
€62°LL 06%°66 LTIL'E€TT G00°8ZT QCSC'6ET LSP'SET 9¥L°OFT 060 °'GZT 806 °66 GLT'26 ¥90°9L TLO'TL 9
968°LL LLB'66 LBT'PTIT 08Y‘8ZT 66E°6ET BGO'GET TOB'OPT €S9°EZT BO6°66 GgS‘06 6FT°SL 860°CL S
9ZT°8L ¥EZ'00T 8L9'HTT 2Z06°82T ELFP'6ET GOB'PET 6EB'OFPT GCZ9°'TZT €68°66 T¥6°L8 OIB°EL ¥ZT'CL 4
L18°8L VTIL00T €FT'STT HCE°6ZT ®SH°6ET ¢C9¥'PET 6E£8°0FT 918°8IT 008°66 9.8°'¥8 E€EVEL TIT'TL €
168°6L G6T‘TOT Z6S°STT 969°6ZT CI9E°'6ET EOT'¥ET 6EB°OPT 2Z09°LIT LOL'66 E€LT'¥8 0GZ'€L TLO'ZL (4
€TL°08 LZLTOT 090°9TT EOT'OST O0SO‘6ET E€TO'YET T10B'OYT OT0°9TT L95'66 9LZ°€8 9T0D°EL S80°TL T
“AON 100 “1das 8Ny Amr sungp Aep *1dy s Te GEE] “uep “59( Aeq

(0060 e Sutpeax a8e8 !piodax uoneiado A[Iep I91SB IBATYH)

("33 05°9Z1‘] UOIIRAS[® ‘[BuUUN]} }B[INO JO [[IS SAOGe SIUSIUOD [B}0} IO

suo[es uoru 11L°L PPV
Z86T ‘0¢ IaquwoaAoN Suipus 1edk 10y ‘*X°N ‘Itoarssay uoloedeg ur a8erols - ‘g o[qelL

‘1] 00°ZST‘T uomneas[a aaoqe suored jo suol[lw Ul 83eI01S)

44




sJ0 £71- xeak xoy 'Ambg pSw ¢ gz~ I8 0] ‘Ambyg suore8 uonw 676°‘g¢- Ie8A 1oy aSueyn
- 290°1- EOI'1- ‘T- - . - ‘ - SI0 AMD
m@mmﬁ| 2°989- 8°CIL- mmmwmu mbmmmu m.me wowmu mwmmN+ mmmmmw mmMMm+ m.mmw mmmm~+ pom .>w»¢m
064°G- TL2°12- P8E°IZ- 6BEL°0Z- 8BS II- 0061+ LL0°C- G29'9+ 6L2°Cz+ ¥hb'bI+ EE9°T+ 606°G+ aduey)
90Z°22 198°P9  009°G8 86T °G6 019°08 L88°CS¢ $SZ 1¢ 1€
91p‘9T QIT'EZ LLP'EP  9FP°G9  L0Z°98 8S0°L6  2S0‘G6  GEZ'L6  16G°68 6€0°CS  90L°08S 0€
866°GT 9TTI‘bZ GGZ'PY  LI6°G9 0TS°98 98L°G6  900°G6  LBEL6  6EL°88 9GTI°6S LBV 0S 62
68L°GT 0€8‘PZ 686°'PP GDO‘99 8Z8°98 BEG'GE 2Z0‘S6  9LP‘L6  28L°L8  IBE‘LY  9RZ'ES  9FT0G 8¢
G09°GT €6G°GZ €ZS‘GF PHE'LIY HEE'L8 69G°G6  860°G6  9GG°/Z6  9EH‘98  EGTL9  ISE'ES  HG86E Lz
6TP‘GT €GE°9Z ZIT'9F Ob6°L9 GTT'@8 GT9°'G6 EHTI'G6  LEQ9'L6 ¢G6°C8  6P6‘99  ZGS'ES  LZS'6¥ 92
8T9°GT 188°9Z 088°9F BLI89 [8G‘88 O0E9‘'GE 8ZI'S6 8BL'L6 BLG'Z8  9.0°L9 Z9LES  GBO‘6H 14
8eb°GT 8GE°LZ 699°LF 22,89 S6T°68 Gh9°'G6  ETT'G6  B6G6°L6  0ISI8  LZIL9  LEB'ES 0L ‘8Y ¥e
92261 9€6 ‘L2 GZE ‘8% 067 ‘69 L¥006 619°66 8hL V6 00Z°86 09%°08 €81°L9 680 ‘PS¢ 9€6 ‘LY 154
BPT‘GT 16G°'8Z €66°‘8F 8GZ°0L LZh06 69G°G6 608°P6 ZhP‘86  OIFP‘6L ESTLI9  THZ'PG  9EQ°LY 44
€12°ST br1°62 20L'6d 080°TL €S8°06 £6¥°G6 €11°G6 £99°86 P61 8L LZ1'L9 18€ ‘P8 268°LY 12
8GZ°'GT G0G‘6Z 6LE'DS 086°TL GSE'I6 0E9°G6 BTZ'G6 GZ6°86 6B0°LL BB0°L9  98P‘PS  GT6LE 02
GEE‘GT 0S6°6Z €OT'TS G69'CL 02.°T6 618°G6 G92°G6  G26°86 T0B°GL ETD°LY 8E9'PG  GZB°LP 61
€6£°ST 8I9°08 IE6°TIS bCH'EL LPT‘C6 LPB'G6E  E9P°G6  E09°86  Z8LPL G88°99  T08°'PS  268°Lb 81
2eb‘ST  BOT'IE 628°CG¢ LLO'PL ©99°'C6  LP6'G6 O0E9°G6  6G6°L6  THL'EL  LOL'99  TEG'PS  HI8'LV LT
986 ‘GT 0EL°‘1E 9P9‘ES 1S8°FPL I8T°E6  086°G6  €08°'G6  TI6'L6 EIO'EL €0G°99  E66°PS  8GLLE 91
TL2°ST  E9P°TE  P9T'PS 98P °SL  LD9'S6  I0E‘96  966°G6  6G6°L6 BETZL 88E‘99  696‘FS 8G9 °Lb 61
862°GT 092°€S 108°bS  ECHE‘9L 0S8°E6 TL9°96 68T'96 6G6°L6 6BI‘TL 662°99  PHEBS  LBS LD br
I81°GT B8SE‘EE 02Zh'GS ZBZ‘LL 002°¥6 02L'96 HEE‘96 6BS6°LB  BI9S‘BY  9PT‘99  BIB PGS  BGH LY €1
90v ‘ST E€96°CE G9T°9G 820°8L 02S°H6  008°96  29H‘96  OHO‘86  979°89 FE6°G9  8IDGS  BSE' LD 21
GL0‘OT  LZ9°'PE 800°LS 8L9°8L E9L°P6  9T8°96  TL9°96 00286 OLP'89 ST8'GY  BLOSS  LPELP 11
SPL‘9T BZH'GE  L66°LS 288°6L GHI'GE  HBL96  BOL96  Z9E‘86  9T9°89 8HG'GY  GITGG  ETT L 01
206°L1 16298 $GL 8¢ 9.6 ‘6L 6b9°66 02.°96 6£9°96 619°86 198 ‘89 9209 266°PS  8G6°9F 6
GP6°LT 20Z°LE 98°BG 86G‘08 BTI8‘GE EPS 96  TL9°96 96L°86 90T'69 ZOPH9  BE9'HG  9WL'9P 8
bLE°8T 9P6°LE  BOT09 2SHP°T8 090°96 LET96  0TL‘96 OSI‘66 8Z8°89 G69.°€9 ZIT'PS  16G°9P L
97L°8T S/9°'BE 9G.°09 BIE‘TZ8 998°96 086°G6  ¢GL'96 QOb ‘66  LSP89 06E‘Z9  ZIP'EG BV 9P 9
0£6°81 TIP'6E bHZS'T9  6BO'E8 £29°96 618'S6 ZE8°96  OFb'66 ZBI89 6FG09  L8TZS  LSZ 9P g
IP1'6T TPZ'OF G9E°29 90OLE8 18896 90L'S6  L6B°96 198°86 090°89 OET‘LS 989°IS  GED‘9P 14
899°6T 986°0F L9T°E9 BIT'F¥8 HGT'L6  HGL'S6  LLB'96  ZGL'96  L88°L9 98P‘PS  6E9'TS  89L°Gh €
00v‘0z  8¥8°Ty 2P8‘E9 E09'F8  B0S‘L6  22L°S6  TPO‘L6  G88‘P6  889°Z9 189°SS  18G‘IS  E£2ZG5SH A
pGe‘1Cc  TEL'CY 68E'P9  1G0°G8  HTGLE  0SC'S6  PGT'L6  ZTIS‘Z6  O0EGL9  696°2S  8T9°T1S  L9T‘Gh 1
[ "AON 100 “1d85 any Anr aunp Aep rady BRI HCEE ‘uep ‘09 Aeq

(0060 1B Surpesal agded :piodal uolleiddo AJRp IS9ISE|N I9ATYH)

("1 06°020°‘1 uOIlEAS[® ‘[PUUN] 18[INO0 JO [[IS SAOJE SIU3IUO0D [BIO] IOJ

suo[[e3 uoIIiw $85‘Z PPV

*17 00°0p0°‘] UOIlBAS[® 9A0(Qe suo[ed jo suoliw ul ageionlg)

2861 ‘0% IoquaaoN Surpus Iesd 10y ‘°x°'N ‘II0AI9S9Y O[[lasuouuen ui 98erols - ‘6 9[Qel

45



$J0 6°81- X894 10y ‘Ambyg p8w z-z1- iead 10y ‘ambyg suo[ed uorriu ggF ‘y- Ie8L 10y adueysn

G9¢Z- L2g- 161- GLT- Le1- 60T+ 92¢- 6Lb+ LET+ 0§+ vvb+  68°2- s30 -ambgy
8°TLT- S°9PT- G°€Z21- O0°CTI- 0°28- Z2°0L+ 8°SPTI- ¥°60E+ 8°88+ 9 191+ [L°BZ+ (8°'I- pdw -ambyg
8V1°S- TPSP- GOL'E- €0G'E- 2HS'CT- LOT'z+ BIS‘'H- 18Z'6+ 2GL T+ 925°'F+ 168+ 86 - adueyD
110°81 LS2°92 09L°6Z G6T°‘0€ £e¥ ‘Gz GST°8T ¥9Z°LI 1€
€98°CT €6T°8T CGS°'ZZ LBE‘9Z 69L°6T ¢2OE‘Z€ 6IF‘06 ¥IL'PE GST1'Ge S60°8T 0€Z°LT og
068°ZT ¥PP'81 189°2Z 0FPS'9Z €L8°6Z €ZI‘ZE GSSP'0E 906°'PE 180°SE €G0°8T 64T LI 6¢
G96°ZT GL9°S8T L08°CZ 689°'9Z [B6°6C LIZ'ZE L6¥'0C GG0‘SE €98°FZ 189°2Z L66°LT 66T°LT 82
PIT'6€T LO06°8T 0/8°CZ 6S8°9Z ZLI°0E g6Z°2€ 04506 GLO'SE 662°'hZ 889°TZ GP6°LT ©GZ°LT 144
86Z°CT BEI‘'6T GV6°CZ L86°9C GOE‘0E OPE‘ZE S9G°0E GG9'PE THTI'PZ G6G°TT €68°LT 18Z°LT 9¢
T9E‘ET 89Z°6T 9ZZ'EZ 0€0°4LZ TSY‘0E OTV'ZE 2G9°0E 89L°PS 288°C€Z LES°ZZ LE8°LT 86T°LI 14
T¢V°€T ZOP'6T LIG'E€Z 0ST‘LZ O0LS'0€ ZLb‘2€ LOL'OE L98°VE WLB'EZ ¥LP'ZZ €06°LT 192°LI ve
TLY €T ©GG'6T TP9'ET 99Z°LZ LS9'0€ GOS‘ZE O06L°0E 9F6°'PE LG9'€Z 80F‘2Z 006°LT 912 LI €2
8EG°CT 069°6T LS9°'6z QLE'LC WPL'0E 8BEG'ZE B8Z8°0E 910°GE €GG°EZ HEEL‘TZ LEB'LT 60Z°LI (44
T99'€T 8I8°'6T €69°E€C 025°LZ €28°0E G6SG°'ZE PB6'0E 080°'GE G8G'E€Z 09z°¢Z €68°LT 0Z2°LI 12
£68°C€T 6E6°6T ESGL°ET ZE9°LZ TO6°'0E E¥9'2€ POT'TIE PHIZ'SE €L5°'Cz ZBI‘ZZ 968°LT H9Z°LT 0c
8T0°%T 890°0Z O0T16°C€Z 294°LC ¥86°0E 299°C€ (LBT'IE O0LI'SE T0G‘Sz 680‘cz O0I6°LT GOE‘LI 61
06T°FPT G0Z'0Z 080'PZ GL8°LZ 9Z0°TE 989°2¢ 08Z'1E ¥81'PE GZh‘€z ¢66°T1Z ©Z6°LT €8E°LI 81
8SE°'PT PZE0Z 60Z°FT 0L6°LZ LBI'TIE 989°CC ELE°IE €L£'TEC T9E°SZ LO6'IZ TI0'BT 9ZE°LT LT
025°PT ¥8P°0Z OPE‘PZ L60°'8C 062°TE T189°2€ PHOG'IE 9GT°CE 902°'€Z 16L°'TZ LB6°LT BEL'LI 91
SY9°pT £L09°0Z 2Z9p‘bZ 8SZ'8Z CBE'TE 069°2C 906°T€ GB0‘ZE€ TEI'€Z G69°TZ 6F6°LT EGE°LT ST
9GL°'PT TEL°0Z ¢6S°'be 8EV ‘BT TLP'IE CZ99°2€ EIT'ZE GZ6°IE 902°€Z TIS'TZ GEG°'LT 0S€°LI b1
89L°PT T28°0C 989°PZ GEG'8Z 6SG'TE 98V 'ZE LOE‘TE€ LEL'TE 8Z0'SZ 80G'TZ LOB‘LT LBV ‘LI €1
6¥6°FT 9¥6°0Z €2L°PT P$S9°8Z L6S'TE LBE‘ZE PTS'ZE €8S‘IE 886°CZ 0L8°IZ 006°LT TIS'LI (A}
0TZ‘GT 2¢80°Tz G68‘PZ 29.°8BZ T1E8°TE €8Z‘ZE 00L°CE GIP‘IE 966°CC €9€°T1Z LIB'LT G2ZS°LT 11

L9%°GT 81Z'Iz B8T0°GZ 98.°8Z TE8'TE PHLI‘ZE 9.8°CC ©EC'IE 896°CZ 0LE‘TZ 8E6°LT 6FS‘LI 0
6TL'ST PPE'IZ 142°SZ 106°8Z GZ6'TE ©20°ZE L90°'EE GEO'TIE 660°6Z L0Z'TIZ €68°LT 9¥G'LIT 6
896°GT G8F‘IC 6L8°GZ 666°8Z 166°IE€ LIB'TE BGZ'EE TIBL0E GSTI'€Z O0T0°1Z 648°LI 6£G°LT 8
82291 6BI9°1C 80G°GZ GTT'62 7TLO'ZE 26E'IE LEP‘CE GIG'0E GLO0‘€Z 128°0Z ZI8°LT 2S¥°LT L
PLP9T TPL'TIZ 66G°GZ BVZ'6Z LET'ZE T19°0€ GT9'EE BIT'0€ 886°ZC €6G°0Z GOLLT T0S'LT 9

2L9°9T 898°1C €84°GZ 96E°6T BOT'ZE T0H'0E ¢ZL'EE LBI9'6T 6Z6°ZZ €S2°0Z TIS‘LT 628°LT
PI6°9T 800°2ZZ 006°GZ ©PS'6C 091°CC €ZE'0E OEB‘EE 616°8Z 0.8°2Z 609°6T 980°LT Z¥P‘LI
PSZ LT TIST°CC G00°9Z TZY'6C 22T'TE LZZ'OE ¢2H0‘PE €LHLT 0S8°TZ HOL'8T E€LOLT 80F LI

6I8°LT €Th‘ZZz BEI'9Z L69°6Z LOE‘ZE BTTI‘0E E€LFP‘PE £L82°92 QEL‘Z7 84Z°8T ZBI‘LT 96Z°LI

g
14
€
6VG LT G6Z°2Z 9.0°9T 999°6C 692°2€ 60T°0E 66T'PE €10°LZ 66L°2Z LBS'8T 29T°LT 92€°LI 4
1
A

“AON 100  ‘1des -any Amp aung Kepy cady *IB GEE ‘uep *o9(g 1o

(0060 1e Surpeal ades .pI0JdAI UOTIRISAO ATIRp I91SEB]N IBATY)
("1 00°'FIE‘I UOIIBAQ[® ‘[PUUN] 19[INO JO [[IS 9A0QE S1ualuod [el0l 10¥
suore8 uom[Iw §Z§ PPV ¥ 00°'6IE‘T UONEA9[@ 9aoqe Suo[[€8 jo suorru ur 88e1olg)
2861 ‘0f IoqweaoN Surpue Ieek 10] "X °N ‘IIOAI9Say YUuisisaaN ur 83e10ls - ‘0T S[qEL

46




Table 11. - Diversions to New York City water supply

Million gallons per day for 24-hour period beginning 0900 local time

(River Master daily operation record)

Date Date
® (o} = E-(J 8 —
’.(T-S‘ s A Qc’qg g-—i g._4 'é.ﬂ Ogm
2 — 2 — .E'E; CO'PH-H mg © O -ao o= 5
SEl SE| ®eE|RSsc BE|l OE | HE |E8
) 3] Holo o ) o~
nE| a5§| 23|>g9 A 5122 1850
20| | 85|<8” g5 g5 | 325|288
AR I A N s 5
3 = &3] = =
1981 1982
Dec. 1 336 168 72 760 Jan. 1 0 392 91 719
2 337 166 72 759 2 0 392 119 718
3 337 167 73 | 758 3 0 392 80 717
4 337 166 0 756 4 0 394 51 716
5 337 166 94 | 755 5 0 394 71 715
6 336 166 108 | 755 6 0 396 76 714
7 337 165 0 753 7 0 396 83 712
8 227 165 56 752 8 3 396 83 711
9 0 164 74 | 749 9 0 396 56 710
10 0 161 69 746 10 0 396 91 709
11 282 168 71 745 11 0 397 78 708
12 281 168 60 744 12 0 396 60 707
13 282 168 186 743 13 0 397 59 706
14 244 168 61 742 14 0 396 73 705
15 295 168 68 741 15 0 394 50 704
16 228 168 70 740 16 0 393 55 703
17 322 168 51 739 17 0 393 133 702
18 301 168 70 738 18 0 394 77 701
19 0 168 69 735 19 0 394 72 700
20 20 167 72 733 20 0 394 73 699
21 449 168 48 | 732 21 0 394 105 698
22 451 167 72 732 22 0 393 0 697
23 279 168 66 731 23 0 391 73 696
24 205 167 56 730 24 0 391 111 695
25 0 168 76 727 25 0 394 0 694
26 0 168 87 725 26 0 391 0 692
27 19 168 94 723 27 0 299 0 691
28 450 169 68 723 28 0 279 0 689
29 451 170 .0 722 29 0 279 0 687
30 231 170 0 721 30 0 279 0 686
31 132 339 129 720 31 0 280 0 | B84
Total | 7,506 | 5,355 |2.092 Total 3 1,662 |1,820
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Table 11. - Diversions to New York City water supply

Million gallons per day for 24-hour period beginning 0900 local time

(River Master daily operation record)

Date o Date o

[} (] -
] 5 ] © § 8 g =4 [ =

2 23 = e 8 20 2 = E'E; oo O

S | Ba 8 |8 . ® S9c | 88 na |lo W

o & O Mg BT [Tl o Bg |B—T

-] Ao 23 |5 © O A B A S 57 |> 00

- = o B o = < o + ey = + b o H < g+
o o z 3 3 o = e
ja] = ] 2] = )

1982 1982
Feb. 1 0 281 0 682 Mar. 1 0 0 0] 639
2 0 282 0 681 2 0 0 0| 636
3 0 281 0 679 3 0 0 0! 634
4 0 283 0 678 4 135 0 0 632
5 0 283 0 876 5 331 0 0 631
3] 0 283 0 675 6 331 0 0 630
7 0 283 0 673 7 331 0 0 629
8 0 283 0 671 8 336 282 99 629
9 0 281 0 670 9 337 341 124 630
10 0 284 119 669 10 337 341 90 630
11 0 283 93 668 11 337 342 83 631
12 \] 284 0 666 12 337 343 48 631
13 0 284 0 665 13 337 343 82 632
14 0 284 0 663 14| 336 343 167 | 632
15 \] 284 0 662 15 337 344 63 633
16 0 284 0 660 16 337 344 20 633
17 0 284 0 659 17 335 344 55 633
18 0 285 0 657 18 334 344 38 634
19 0 284 0 656 19 337 345 84 634
20 0 285 0 655 20 338 344 102 635
21 0 285 0 653 21 337 344 211 636
22 0 284 0 652 22 336 344 88 636
23 0 284 0 651 23 336 345 18 636
24 0 285 0 649 24 337 346 96 637
25 0 285 0 648 25 211 345 98 637
26 0 75 0 646 26 0 346 81 636
27 0 0 0 643 27 0 347 85 635
28 0 0 0 641 28 0 347 112 635
29 0 346 83 634
30 0 224 6 633
31 0 172 132 £32
Total 0 (7,163 | 212 Total {7,060 | 7,906 | 2,065

48




Table 11. - Diversions to New York City water supply

Million gallons per day for 24-hour period beginning 0900 local time

(River Master daily operation record)

Date o Date o
) ]
=] 3 ~ ané q 8 - mgg
=g |53 |E7 (@28 23 | 53 | S |o=
8 = 8 we |8o.a | — 8 3 8 g |8 .w
$5 025 |85 55T |85 |82 |85 |ES3
A8 | & | B8 |2gse B | g | 2R 588
@ 5] 4 2 4 5] Z =)
3 = i = =
1982 1982
Apr. 1 18 40 75 630 May 1 Y U 473 | 605
2 234 0 89 629 2 0 ] 321 604
3 0 0 125 627 3 0 ] 292 603
4 19 0 0 625 4 ] 0 349 602
5 247 0 0 624 5 0 0 228 601
6 241 0 0 623 6 127 0 287 601
7 277 0 0 622 7 337 0 298 601
8 0 0 0 620 8 336 0 291 601
g 0 0 0 618 9 335 0 288 601
10 0 ] 0 616 10 338 0 257 601
11 0 0 0 614 11 337 128 240 601
12 281 0 0 613 12 337 183 308 602
13 335 0 0 612 13 379 180 270 602
14 338 0 65 611 14 450 267 271 604
15 338 0 162 611 15 450 297 417 605
16 335 0 176 611 16 450 296 230 606
17 336 0 138 610 17 450 297 146 607
18 336 0 134 610 18 450 296 133 608
19 29 0 143 608 19 451 238 1486 608
20 0 0 393 608 20 449 229 179 | 609
21 0 0 372 607 21 449 229 141 610
22 0 0 345 606 22 448 229 142 610
23 0 0 331 605 23 448 19 156 610
24 0 0 341 605 24 452 184 125 611
25 115 0 364 604 25 452 232 146 611
26 338 0 363 605 26 453 232 22 612
27 337 0 375 605 27 450 229 112 612
28 336 0 443 605 28 451 231 105 613
29 210 0 466 606 29 452 232 142 613
30 0 0 469 605 30 451 232 307 614
31 452 232 171 615
Total | 4,700 40 5,369 Total {10,634] 4,692 | 6,993
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Table 11. - Diversions to New York City water supply

Million gallons per day for 24-hour period beginning 0900 local time

(River Master daily operation record)

Date Date
o o o o
s |8 % (o8 818 |=. |3
SRR EERESE: FREEREERESE:
3E | BE 8 |s 0 ® £ o g g8 [¥~m
A3 [R5 | 23 |87 o A5 (A3 |23 |87,
R LEEELEE gH gE OB g 28
] ) Z =] © (Y 2 =]
] = ] P = e
1982 1982
June 1} 283 21 149 453 July 1 376 0 93 412
2 0 386 0 420 2 453 135 98 420
3 0 497 0 445 3| 452 180 114 430
4 0 274 0 402 4 452 179 79 438
5 0 236 0 369 5 453 179 3 444
6 0 237 0 347 6 450 219 95 453
7 0 4 0 298 7 446 231 107 462
8 0 0 0 | 261 8f 451 231 97 470
9 0 0 0| 232 9 451 287 111 480
10 126 0 0 221 10 451 296 21 487
11 337 0 0 | 232 11 451 296 268 500
12 338 0 0| 241 12 447 296 92 508
13 337 0 0 | 248 13 448 296 107 516
14 335 212 104 | 277 14| 447 295 102 523
15 335 230 107 303 15 455 295 107 531
16 336 230 89 | 326 16 452 295 109 538
177 338 229 97 346 17 453 295 110 545
18 335 229 99 363 18 454 294 81 551
19 335 229 96 379 19 446 294 107 557
20 335 230 104 393 20 446 294 81 562
21 335 21 113 397 21 445 293 83 567
22 339 0 100 399 22 451 293 83 572
23 337 0 91 400 23] 450 294 86 577
24 333 0 109 402 24 447 293 112 582
25 337 0 113 404 25 448 293 147 588
26 337 0 83 404 26 451 293 117 592
27 337 0 1186 406 27 453 190 227 597
28 334 ] 174 410 28] 452 176 136 600
29 332 0 50 409 29 450 175 108 602
30 337 0 96 410 30) 450 175 0 603
31 450 175 74 604
Total | 7,128 ES,Z@Q*“},QOO Total 13,881 |7,537 |3,155
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Table 11. - Diversions to New York City water supply

Million gallons per day for 24-hour period beginning 0800 local time

{(River Master daily operation record)

Date Date
V] o [ [V
g E é “’g § § é “’§ )
— — — © b — E=
SE |85 |85 |87 A5 |85 |25 |87
- oy = o k- < 95 'ﬁ[-‘ - o <:‘,8+—a
@ @ Z S @ 3 “ 3
m = = <5} = -
1982 1982
Aug.1 451 174 34 | 605 Sept.1 451 U 103 | 630
2 450 172 58 | 606 2 451 ] 90 | 629
3 450 173 72 608 3 452 0 90 | 628
4 450 173 143 | 610 4 451 0 102 | 627
5 450 172 148 | 613 5 450 ] 159 | 627
6 450 172 108 | 614 6 451 0 63 | 626
7 450 172 91 | 616 7 447 0 99 | 625
8 450 171 78 | 617 8 447 0 73 | 624
9 449 170 105 | 619 9 449 0 216 | 625
10 450 171 97 | 620 10 449 0 95 | 624
11 448 177 0| 620 11 449 0 137 | 623
12 450 172 101 | 621 12 449 0 0| 622
13 451 175 99 | 623 13 452 0 58 | 621
14 450 174 142 |} 625 14 449 ] 93 | 620
15 452 174 146 | 627 15 452 0 97 | 619
16 450 173 113 | 628 16 451 | 67 106 | 619
17 450 173 96 | 629 17 451 0 100 | 619
18 450 173 101 | 631 18 450 0 135 | 618
19 450 173 100 | 632 19 451 0 119 | 618
20 450 173 95 | 633 20 449 0 34 | 617
21 449 173 119 { 634 21 449 0 0| 615
22 449 172 106 | 635 22 451 0 0| 614
23 448 174 93 | 636 23 451 ] 92 | 613
24 457 173 104 | 637 24 457 0 280 | 614
25 447 18 29 | 636 25 458 0 242 | 615
26 449 0 104 | 635 26 458 0 48 | 614
27 451 0 146 | 634 27 447 0 98 | 614
28 451 ] 111 633 28 442 1] 113 613
29 451 0 106 | 633 29 441 0 106 { 613
30 447 0 113 | 632 30 441 0 107 | 612
31 450 0 103 | 631
Total 13,950 4,167 | 3,061 Total 13,496 67 3,055
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Table 11. - Diversions to New York City water supply

Million gallons per day for 24-hour period beginning 0900 local time

(River Master daily operation record)
Date Date I °|°
=] o M @ « A y
g.q - 52 23 o Z Z e g3 &8 ®
o Q ,_‘3 8 0 g o] "5 2 g — g ] © 32
S8 |58 | Bf (5.3 <5 |85 |55 |§5%
AR5 | ”R3 [ 23 |5,0 A5 | R ol 83 [8g0°
chu = e m = 9 >
1982 1982 2
Oct. 1 445 0 105 611 Nov. 1 575 455 275 636
2 445 0 106 611 2 575 455 302 641
3 444 0 112 611 3 573 454 341 645
4 345 0 106 609 4 573 454 348 650
5 325 0 96 608 5 567 453 321 654
6 452 0 95 607 6 566 453 292 658
7 453 0 108 607 7 566 453 307 663
8 450 0 119 607 8 571 451 272 667
9 450 0 99 606 9 572 453 276 670
10 450 0 102 606 10 576 451 275 674
11 449 0 102 605 11 575 451 289 678
12 450 0 95 605 12 479 407 265 681
13 451 0 97 605 13 451 0 214 665
14 451 0 108 604 14 451 0 205 660
15 449 0 102 604 15 449 0 187 652
16 449 0 124 604 16 448 0 214 655
17 448 0 94 603 17 447 0 207 655
18 448 134 106 604 18 450 0 228 658
19 448 169 100 605 19 457 0 201 658
20 447 168 98 605 20 457 0 200 658
21 448 168 104 606 21 458 0 189 657
22 446 167 102 607 22 457 0 192 656
23 446 166 122 608 23 426 0 206 654
24 446 166 98 608 24 450 0 184 652
25 583 166 107 610 25 450 330 194 677
26 578 311 199 613 26 450 76 204 681
27 578 317 197 617 27 449 0 221 680
28 574 317 204 620 28 449 0 236 680
29 571 441 219 624 29 451 0 210 679
30 594 476 174 628 30 451 0 215 679
31 h71 458 194 632
Total §14,58413,624 (3,794 Total {14,869 |5,796 7,270

* Average of combined diversions under Section III A 3 of Amended Decree
to November 12. Beginning November 13, average was computed by
number of elapsed days.
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