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INTRODUCTION

A significant amount of water has been and continues to be
diverted from the Upper St. Johns River Basin (USJRB) across the
Atlantic Coastal Ridge to tidal waters. This interbasin diver-
sion is a long-standing practice which began in the early part of
this century when much of the vast marsh within the Upper St.
Johns River floodplain was "reclaimed" for agricultural
production. As large areas on the east side of the river were
diked off from this riverine system, canals were built to provide
for drainage to tidal waters. These systems often allowed for
gravity drainage on a more economical and efficient basis than
pumping drainage to the remaining marsh. The USGS estimated that
by 1955, 244 square miles had been removed from the original es-
timated 1,340 square miles of drainage basin of the St. Johns
River south of US 192 resulting in an average loss of 161 million
gallons per day (MGD) (Clawson and Telfair, 1956). The U.S. Army
Corps of Engineers (Flood Hazard Information, 1976) estimated
diversion from this area results in a loss of 267 MGD in a wet
year. Based on the streamgage data at U.S. 192 and rainfall data
for the period of record through 1978, it was estimated that the
current level of interbasin diversion south of U.S. 192 amounts
to a daily mean discharge to tidewater of approximately one-third
of the daily mean discharge at U.S. 192 (SJRWMD, 1979). There
are at least 13 canals in the Upper St. Johns basin which have
been identified as functioning as diversion canals during at

least some portion of the time since their construction.



This widespread interbasin diversion has resulted in sig-
nificant hydrologic and environmental impacts to the USJRB as
well as to tidal waters. These impacts, which have been pre-
viously discussed in detail (SJRWMD, 1979) include a loss of
freshwater from the Upper St. Johns River Basin resulting in al-
teration of the hydroperiod and reduced seasonal and mean stages
and flows, and increased freshwater flows to tidewater that may
adversely affect salinity concentrations.

In recognition of both the magnitude and impacts of inter-
basin diversion, this study was initiated with the objective of
quantifying, in detail, diversion of water from the Upper St.
Johns River Basin under existing conditions in order to provide
information for effective basin surface water planning. This
report culminates several years of ongoing data collection ef-
forts necessary to improve the existing data base in order to
meet the objective of quantifying diversion flows. An interim
report has previously been prepared to provide a partial analysis
of the data in order to assist in ongoing basin management plan-
ning (SJRWMD, 1981).

The first section of this report includes a basin-wide in-
ventory of interbasin canals and identification of the canals of
primary impact. A detailed description of these canals and the
respective drainage basins is provided. The second section con-
tains a summary of the flow data that has been collected. This
data is presented in detail within the appendices of this report.

An analysis of this data is presented to reach conclusions



regarding the magnitude and characteristics of interbasin
diversion.

The information in this report is necessary for evaluating
the current impact of interbasin diversions as well as developing
effective components within the Upper Basin Surface Water
Management Plan for mitigating adverse impacts resulting from the
diversion of water from the basin. An example of the use of the
information in this report has been in the development of tem-
porary flow recapture systems for two of the primary diversion
canals in the USJRB: MTWCD C-1 and Fellsmere Main. These flow
recapture systems were designed by SJRWMD to partially mitigate
critical water supply problems that may result in Lake Washington
during drought periods, such as occurred in 1980 and 1981, before
the Upper St. Johns River Project is implemented. Detailed in-
formation of the design, implementation and operation of these

recapture systems is given in several appendices of this report.



DESCRIPTION OF INTERBASIN DIVERSION CANALS

IN UPPER ST. JOHNS RIVER BASIN

Basin-wide Inventory of Interbasin Diversion Canals

Within the Upper St. Johns River Basin (USJRB) there are at
least 13 canals which cross the Atlantic Coastal Ridge. While
many of these canals were built for purposes such as water supply
conveyance or localized drainage, nine of the canals have been
identified as potentially functioning to divert water from the
St. Johns Basin. These canals are identified as shown in Figure
1.

The most significant diversion occurs south of US 192 where
vast areas of marsh have been diked and drained for agricultural
development by drainage districts formed under Chapter 298 of the
Florida Statutes, which was enacted in 1919. Three major canals
were built in the 1928's by these "298" districts: Fellsmere Main
Canal by Fellsmere Water Control District (FWCD); Sottile Canal
by the Sebastian Drainage District; and C-1 Canal by the
Melbourne-Tillman Water Control District (MIWCD). These canals
continue to divert water to the Atlantic Ocean from extensive
areas that were originally part of the headwaters of the St.
Johns River.

More recently, Canal 54 was built in 1969 as part of a
Federal Flood Control Project which was initiated in 1954 to al-
leviate severe flooding problems that had resulted primarily due
to the extensive loss of floodplain to agricultural development

within the USJRB. The project plans, which were completed in
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1962, called for the construction of a series of major upland
reservoir/detention systems, river valley impoundments and diver-
sion canals. Although C-54 and several upland levee systems were
constructed, the project was never completed as a result of sub-
sequent environmental impact studies that concluded that the 1962
project was environmentally unacceptable. Under the 1962 plan,
C-54 was to be used for flood control by diverting excess flood
waters to the Atlantic Ocean. C-54 is now owned and operated by
the SJRWMD. Although the canal has significant conveyance
capacity to divert flows from the Upper St. Johns, the actual
diversion is limited by the infrequency of use.

North of US 192 there are several interbasin canals of rela-
tively minor impact which have been built for agricultural and
urban drainage. As a result of urban growth in the West
Melbourne area, a system of drainage canals was built immediately
east of I-95 and north ef US 192. Crane Creek Canal and its
tributaries drain a small area historically within the USJRB into
Crane Creek. Further to the north, four other interbasin diver-
sion canals have been built in the past primarily to provide
adequate drainage for agricultural development. Inspection of
Addison Canal indicated that it had been plugged near the
McDonnel-Douglas plant near SR 405 and only flows west through
Bird Lake into the St. Johns River marsh. During the past
several years, periodic flow measurements were collected at
Plunkebaum, Rockledge and Faulk canals at I-95. These flow
measurements indicate that flow in these canals is either negli-

gible or only westward into the USJRB. As a result, these four



canals were not considered to have any measurable impact on cur-
rent diversion of water from the USJRB.

As a result of this inventory, five canals are identified as
potentially having significant diversion flows under existing
conditions: MTWCD C-1, C-54, Fellsmere Main, Sottile, and Crane.
Each of these canals is described in detail in the following

sections.

Fellsmere Maipn Canal

Canal and Control Structures. The Fellsmere Main Canal is
located parallel to and immediately north of the north levee of
the Fellsmere Water Control District (FWCD) and parallel to and
immediately south of the Fellsmere Grade as shown in Figure 2 and
Exhibit A. The canal extends approximately 12.5 miles from the
west levee of FWCD to the Sebastian River.

The maximum design capacity of the Fellsmere Main Canal is
3,000 cfs., A profile and several typical cross-sections are
given in Exhibit B and Appendix A. Near the west end of the
canal a gated culvert structure (V-4) is located just west of
Mile Canal as shown in Figure 2. A 60 ft. wide fixed crest weir
for erosion control is located at the eastern end of the canal
where it empties into the Sebastian River as shown in Figure 2
(detailed in Exhibit C).

There are several water control structures along the canal
as shown in Figure 2., There are four sets of culverts between
Fellsmere Main and C-54 which can be operated to discharge water

from the Fellsmere Main into C-54 during periods of extreme high
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water. There are six canals and two culverts which discharge
flow into Fellsmere Main from the drainage basin which is located
south of the canal. Discharge from three of these canals is con-
trolled by pump stations.

Drainage Basin. The Fellsmere Main Canal was built by the
FWCD to provide drainage for lands within their district. The
entire area within FWCD was leveed and thus separated from the
Upper St. Johns Marsh., 1In addition to gravity drainage through
the system of interior canals, eight pump stations were built
along the outside levee and two pump stations within FWCD for
drainage and circulation of irrigation water. A summary of the
water control structures in the basin is given in Table 1.

The drainage basin of Fellsmere Canal includes 75 square
miles. The land use in this basin is predominantly agriculture
with 16,408 acres of citrus, 12,100 acres of improved pasture,
1,500 acres of vegetables and 6,400 acres of unimproved pasture.
The entire FWCD comprises the majority of the drainage basin.

The boundary of the FWCD, the boundary of Fellsmere Joint Venture
(the major landowner in FWCD) and locations of water control
structures are given in Figure 3.

Describing the drainage of water from the Fellsmere Main
Canal Basin is complex because of the flexibility resulting from
the specific operation of each of the ten pump stations.

Drainage from the basin can be described in general terms by con-
sidering five sub-basins as delineated in Figure 3.
Sub-basin 1, known as the Barney Green tract, is located in

the northwest corner within the FWCD and is under SJRWMD
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TABLE ].--Summary of Water Control Structures in Fellsmere Main Canal
and Drainage Basin

SPECIFICATION

60' Fixed Crest Weir

Crest @

2.0

msl

2-72" Culverts With Screw

2-72" Culverts With Screw

2-72" Culverts With Screw

2-72" Culverts With Screw

1-42" Culvert With Gate

Gates

Gates

Gates

Gates

1-24" X 30" Culvert With Gate

8-72" X

1-72" X
@ 11.2°'

100*

Culverts

40' With Control Gate
msl Invert

5-24,000 GPM Pumps

5-36, 400

1-32,000

2-28,000

2-50,000

2-50,000

3-50,000

2-25,000

2-25,000

GPM

GPM

GPM

GPM

GPM

GPM

GPM

GPM

Pumps

Pump

Pumps

Pumps

Pumps

Pumps

Pumps

Pumps

FJV - Fellsmere Joint Venture

INFLOW/OUTLFOW

Fellsmere Canal to Sebastian River
Fellsmere Canal to C-54

Fellsmere Canal to C-54

Fellsmere Canal to C-54

Fellsmere Canal to C-54

Sub-basin 4 Into Fellsmere Canal
Sub-basin 4 Into Fellsmere Canal

In Fellsmere Canal for Ranch Access

In Fellsmere Canal for Ranch Access

Sub-basin 2 (Railroad Canal)
to Fellsmere Canal

Sub-basin 2 (Lateral S Canal)
to Fellsmere Canal

Sub-basin 2 (Mile Canal)
to Fellsmere Canal

Sub-basin 2
to SJRM via Lateral M

Sub-basin 2
to SJRM via Zig Zag

Sub-basin 2
to SJRM via FJV Ditch 34

Sub basin 3
to SJRM via FJV Ditch 34

Sub basin 3 Park Lateral
to SJRM via FJV Ditch 34

OWNER

SJRWMD
SIRWMD
SJRWMD
SJRWMD
SJRWMD
FWCD

FWCD

FIV

Fav

FJV

FJv

Fav

FJv

FJv

Fav

FJv

FJv
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ownership. This sub-basin consists of 2,650 acres of freshwater
marsh. The water in this sub-basin drains by gravity through
Lateral Q Canal into Fellsmere Canal where it only flows east
during times of high water when culvert V-4 is opened.

Sub-basin 2 includes 25,910 acres of FJV ownership drained
exclusively by pump stations. Land use east of Lateral S is
primarily citrus, between Lateral S and Lateral Q canals it is
improved pasture, and west of Lateral Q it is improved pasture
and row crops. Drainage within this basin is complex and vari-
able depending on the operation of the pump stations. There are
six pump stations along the boundary of this sub-basin: three
stations pump excess water to the St. Johns Marsh (PS 4, PS 5 and
PS 6) and three pump to Fellsmere Main Canal (PS 1, PS 2, and PS
3). Two pump stations (PS 8 and PS 9), located as shown in
Figure 3, are used for circulation of irrigation water.
Typically, excess water resulting during an irrigation return
cycle or normal rainfall conditions flows south in Lateral S to
PS 6 and west in Ditch 13 to PS 4 where it is pumped to the St.
Johns Marsh. Excess water resulting from heavy rainfall is also
drained north in Mile Canal, Lateral S, and Railroad Canal by
pumping into Fellsmere Main Canal through PS 1, PS 2, and PS 3.
The specific portion of the excess water pumped to the marsh and
Fellsmere Main may also vary depending on the specific operation
of the two interior pump stations.

Sub-basin 3 is the balance of FJV ownership that is not
drained exclusively by pump stations. Land use is citrus and

pasture within the sub-basin. It covers 3,320 acres and lies

12



east of sub-basin 2 and south of sub-basin 4 within the FWCD.
Excess water is generally drained westward to Lateral U and dis-
charged to Fellsmere Main Canal by gravity. In addition, excess
water can be pumped to the St. Johns River Marsh by Pump Station
7 located along Ditch 34 between Park Lateral and Lateral U
Canals.

Sub-basin 4 is the remaining portion of FWCD not under FJV
ownership. It is located north of sub-basin 3 and covers 18,380
acres. This area is drained westward to Lateral U and Park
Lateral canals which discharge into Fellsmere Main Canal by
gravity. Water in this sub-basin can also be drained to the St.
Johns River Marsh by pump station 10 on Park Lateral Canal.

Sub-basin 5 contains 1,900 acres which lies immediately east
of the FWCD and west of natural drainage divide of the Upper St.
Johns River Basin and the Coastal Basin. This area is mostly
marsh and forested wetland. The area drains into sub-basin 5
through three culverts in the levee along the east boundary of
the FWCD. This area also drains directly into the Fellsmere Main
Canal through two culverts along the boundary of Fellsmere Main

Canal as shown in Figure 2.

- an

Canal and Control Structures. Canal C-54 is located on the
Indian River County and Brevard County line and separated from
Fellsmere Main Canal by the Fellsmere Grade as shown in Figure 2.
It extends 10 miles from S-96 to S-157 before emptying into the

Sebastian River. C-54 Extension extends west from S-96 to S-1,

13



thus connecting C-54 to the St. Johns River Marsh. A complete
profile and typical cross-sections of the C-54 Canal are given in
Exhibit B and Appendix B, respectively.

Canal C-54 was built in 1969 by the U.S. Army Corps of
Engineers as part of a federal flood control project for the
USJRB. As discussed earlier, this project was never completed as
originally planned for environmental reasons. The primary pur-
pose of C-54 was to divert water from the St. Johns River Marsh
by connecting Lake Wilmington Reservoir to the Sebastian River.

Two major water control structures were built in the C-54
system. S-96 is a gated spillway with two 25 ft. by 14.3 ft.
vertical 1lift gates at an invert elevation of 11.2 feet (msl).
This structure has a maximum discharge capacity of 6,008 cfs. 1In
the original General Design Memorandum (GDM), the regulation
schedule for S-96, which controls discharge from the St. Johns
River Marsh into C-54, called for the structure to be opened when
Blue Cypress Lake exceeds an elevation of 25.8 ft. msl.

Structure-157, which is located east of S-96, is a gated
spillway with maximum discharge capacity of 6,508 cfs. 157 has
three 25 ft. by 12.5 ft. vertical lift gates at an invert eleva-
tion of 7.5 ft. msl. These gates automatically open when the
water level in C-54 Canal reaches 16.3 ft. msl, remain stationary
at elevation 16.8 ft. msl and close when stages fall below 15.8
ft. msl. Originally, at the top of each of these 1lift gates were
three slide gates each being 6.67 ft. by 1.5 ft. and having an
invert elevation of 15 ft. msl when the vertical lift gates are

closed. The purpose of these slide gates was to minimize the

14



operation of the vertical 1lift gates while maintaining the head-
water elevation upstream of S-157 at or near the optimum design
elevation of 20.8 ft. msl., After the construction of S-157,
these gates were not needed because the optimum stage was reduced
to about 15.8 ft. msl to insure the stability of the culvert
structure which connect C-54 and the Fellsmere Canal.
Consequently, the slide gates were removed in 1978 to minimize
maintenance expenses,

There are also four sets of culverts located between C-54
and Fellsmere Main Canal, as described in the previous section,
to drain water from Fellsmere Canal into C-54 Canal during flood-
ing events. These would only be opened at times of extreme high
water to lower the stage in Fellsmere Canal, thus reducing some
damage to the town of Fellsmere and FWCD.

In addition, water transfer between C-54 and the St. Johns
River Marsh may potentially occur by the use of Pump Station 14,
which is located near S-96, as shown in Figure 2. In 1979, this
pump station was reported to be inoperative. More recently, this
unpermitted station has become functional although operation
records specifying the use of this pump station have not been
maintained or are available.

Drainage Basin. The C-54 drainage basin is located to the
north of the canal between S-96 and S-157 and consists of 24.5
square miles which may be divided into two basins as shown in
Figure 4. Sub-basin 1, as shown in Figure 4, is the major por-
tion of land that is continuously drained by C-54 Canal. This

parcel, which is owned by FJV, consists of 13,250 acres of the

15
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eastern portion of Mary "A"™ Ranch. The predominant land use in
this sub-basin is improved pasture. Drainage is provided by
seven canals which connect to C-54 through 68 inch diameter cul-
verts which are controlled by Fellsmere Joint Ventures. The
location of these culverts are shown in Figure 2 and Exhibit A.

The remaining portion of the C-54 drainage basin lies east
of the Mary "A" Ranch and is bounded on the north and east by the
coastal ridge. This section is 2,430 acres, all of which is
unimproved pasture. This area is drained by three canals, each
of which drain to C-54 through 68 inch diameter culverts.

Under extreme high water conditions in the basin, two addi-
tional inflows can occur to C-54 from FWCD and the St. Johns
River Marsh. Flow can occur from the Fellsmere Main Canal Basin
via four sets of culverts opened under flood conditions. More
significantly, water from the St. Johns Marsh is discharged into

C-54 when S-96 is opened.

MTWCD C- ana

Canal and Control Structures. MTWCD C-1 Canal is the
primary drainage canal for the Melbourne Tillman Water Control
District (MTWCD) in southern Brevard County (Figure 5). The
canal is located 4.5 miles south of the highway, US 192. The
canal extends east 10 miles from the western MTWCD levee to
Turkey Creek. MIWCD C-1 Canal diverts water from the MTWCD, his-
torically part of the St. Johns River Marsh, into the Atlantic

Coastal Basin.

17
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Presently, MTWCD C-1 Canal has only one water control
structure. This structure (MS-1) is located just west of where
MTWCD C-1 Canal enters into Turkey Creek as shown in Figure 5.
Since November 1980, the structure has been operated to maintain
the water level in MTWCD C-1 Canal at 8.0 feet msl during dry
periods and 4.0 feet msl during wet periods with a maximum dis-
charge of 3,000 cfs as permitted by the SJRWMD.

Several approximate cross-sections of MTWCD C-1 Canal are
given in Appendix C. The canal has a side slope steeper than 1l:1
for most of its length with a bottom width ranging from 14 feet
at the western end to 140 feet downstream from MS-1 structure. A
profile of MTWCD C-1 Canal is given in Exhibit E. The average
slope of the canal is 1.09 ft/mile and the elevation of the chan-
nel bottom ranges from 6 feet msl to -5 feet msl.

Drainage Basin. The MTWCD is about 99.8 square miles in
area and is bounded on the north by US 192, on the east by the
coastal ridge and on the south and west by a levee. This levee
was built in the 1928's by the MTWCD for the purpose of protect-
ing the MIWCD from flooding from the St. Johns River in order to
make the area suitable for agricultural development. Also built
at this time was a complex system of canals which drained the
area of excess water.

In the 1950's and 60's the central coastal region of Florida
became a rapidly growing area. This growth caused a shift in
land use from predominantly agricultural to residential within
the eastern portion of MTWCD. So far, approximately 23,480 acres

of land within the MTWCD has been subdivided with roads and

19



drainage canals, most of it within the City of Palm Bay. The ex-
isting agriculture in the MTWCD is nearly all ranching with very
few citrus farms. Of the agricultural areas, 19,0008 acres are
improved pasture, 21,308 acres are native or semi-improved pas-
ture (Figure 5), while only 100 acres are developed for citrus.
The complex system of canals built within the MIWCD to drain
excess storm water is shown in Figure 6. While this canal system
primarily drains to MTWCD C-1, there is a 25,000 gpm discharge
capacity pump located on the western border of MTWCD just south
of MTWCD C-1 Canal which is the only pump used for pumping storm
water from MTWCD into the St. Johns River Marsh. Although no
discharge records have been kept for this pump, it is known that

it has been operated on a very infrequent basis.

Crane Creek and Sottile Cana

Crane Creek has been channelized and extended west of the
coastal ridge for urban drainage of West Melbourne causing inter-
basin diversion in this area. The drainage area is 5,040 acres
lying between the coastal ridge and I-95 as shown in Figure 7.
Most of this basin is urban with some undeveloped land in the
northwest portion of the basin. There are no structures regulat-
ing flow in this canal.

Sottile Canal was built by the Sebastian Drainage District,
which is no longer in existence. Although the canal extends
westward across the Sartori property, as shown in Figure 7, it
has been plugged at the location as shown. The existing drainage

basin is limited to the 7,710 acres west of the coastal ridge and
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east of the Sartori property. This land is mostly improved pas-
ture west of SR-507 and citrus and undeveloped land east of SR-

507. There are no structures regulating flow in this canal.
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ANALYSIS OF INTERBASIN DIVERSION FLOWS

smere Mai n

Data Collection. Stage on Fellsmere Main Canal has been
monitored by a recording stage gauge during two separate periods
of record since 1969. This recording station is located about
300 feet upstream of the fixed crest weir at the eastern end of
Fellsmere Main Canal. The first period of record from July 1969
to February 1976 was collected by the South Florida Water
Management District. The second period of record from February
1977 to present was collected by the St. Johns River Water
Management District. During the year between these two periods,
bi-weekly staff gauge readings were taken.

A is o iversio ows. A stage—-discharge relationship
was developed from flow measurements at the gauging station and
is given in Figure 8. Using this rating curve, the discharge for
Fellsmere Main Canal has been calculated and is presented in
Appendices D and E. The monthly mean discharge over the twelve
year period is given in Table 2 and Figure 9. Average discharge
over this twelve year period was 133 cfs, with an average of 177
cfs for the five month rainy season of June to October. The max-
imum discharge during this period was 2,030 cfs on October 4,
1969 caused by a 5.5 inch five day rainfall. This maximum dis-
charge was not exceeded during Hurricane David in 1979 primarily
because antecedent conditions during the 1969 storm were much
wetter than the 1979 storm. The minimum daily mean discharge was

22.7 cfs on April 12, 1976.
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YEAR
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

MEAN

JAN

264

50

56

105

59

96

85

66

102

222

92

62

50

140

104

FEB

172

99

179

120

64

104

79

68

141

144

95

58

68

297

121

MAR

194

48

99

103

63

100

33

60

138

91

77

90

78

167

96

132
72
94

172
67

132
27
55
41
56
97
67
66
59

81

TABLE 2.--Monthly Mean Discharge of Fellsmere Main Canal

179

75

164
993

149

244

81

119

172

87

72

86

38

120

MONTHLY MEAN DISCHARGE

JUNE
174

87

473
192
222
224
128
135
140
98
1
194
114

194

(in cfs)

JULY
263
115
276
315

273

109
57
351
110
72

L4

169
68

171

AUG

322

167
105
173
422
311
132
159

46
412
101

65

68

126
211

188

SEP

290 -

114

105

20

206

153

151

140

203

165

430

78

181

170
112

173

oCT
719
145
145
84
230
110
141
118
55
84
145
84

48

117
268

160

Nov

301
13
108
54
a3
111
94
97
57

66

95 .

67

57

183
76

101

DEC

186
67
71
68
81

119
91
66

121
98
51
62

48

98
151

92

ANNUAL
v162
90
149
206
135
128
115
83
154
146
81

72

117

142
134
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To understand the percentage of basin flow contributed by
each sub-basin to the total flow in Fellsmere Canal during dry
periods, flow measurements were taken during the 1981 drought at
various points along Fellsmere Main Canal and the tributary
canals at locations (stations) as shown in Figure 2. Flow
measurements, taken on August 5, 1981 during an extended period
of no significant rainfall and then on September 16, 1981 after a
brief rainfall event, are given in Table 3. When these measure-
ments were taken, there was zero flow from sub-basin 1 and none
of the pump stations were operating. On August 5, about 15% of
the flow was resulting from leakage through the three pump sta-
tions along the Main Canal. As a result of maintenance that
occurred on these pump stations before the second flow measure-
ment, no measureable flow was measured from these pump stations
on September 18. On August 5, after an extended period of little
rainfall, the flow from Lateral U, Park Lateral and the two cul-
verts east of Park Lateral was approximately 34%, 36% and 15%,
respectively, of the total measured flow of 40 cfs at the erosion
control weir. After a period of rainfall, the contribution of
flow from Lateral U, Park Lateral, and the culverts was ap-
proximately 25%, 29% and 46%, respectively.

Rainfall - Runoff Relation. Annual runoff volumes are given
as a function of annual rainfall in Figure 1§. Average annual
rainfall from September 1969 through September 1983 in the
Fellsmere Main Canal basin was about 47.07 inches while the
average annual runoff was about 23.8 inches, giving a runoff-

rainfall ratio for the period of record of 9.51. The average
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TABLE 3.--Discharge Measurements Along Fellsmere Canal (in cfs)
During Low Flow Periods

MEASUREMENT STATIONS

DATE MEASURED 1 2 3 4 5 6 7 8 9
August 5, 1981 0 3.8 4.0 6.5 14.1 18.4 15.3 28.3 40.2
September 10, 1981 O 0 0 0 - 151.0 182.7 - 615.2
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ratio for rainy season is about #.45 and for dry season is £.59.
The difference indicates a significant portion of runoff was con-
tributed by ground water or soil water storage and irrigation
water during the dry season. The runoff-rainfall ratios for dif-
ferent storm events are highly variable, ranging from #.17 to
0.91 due to varying antecedent soil moisture, rainfall duration

and intensity and variations in operation of pump stations.

- ana

Flow Data at S-96. Structure S-96 has been operated for
discharge only three times since Canal C-54 was built. The
structure was first opened in 1969 as indicated by the 3,508 cfs
being discharged from S-157 during November 19, 1969 through
December 1, 1969. There was, however, no record of gate openings
for S-96 in 1969. S-96 was again opened on August 4, 1978
through August 9, 1978. The average discharge during this period
was 1,000 cfs with a peak of 1,300 cfs on August 5, 1978. The
third time the structure was opened was during Hurricane David in
1979. It was opened from September 2 to October 15 with an
average discharge of 1,380 cfs and a peak discharge of 2,170 cfs
on October 2, 1979.

o) ta at S- . Since July 1978, the main lift gates of

S-157 have been set to automatically open when elevations in C-54
reach 16.3 feet msl. Prior to July 1978, these gates were set to
open at 15.3 feet msl. The slot gates at the top of the main
lift gates of S-157 were opened continuously prior to July 1978

allowing overflow from S-157 when stages in C-54 Canal exceed
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15.0 feet msl. 1In July 1968 these slot gates were removed so
overflow is no longer controlled by these gates. Daily mean dis-
charge from this structure since 1969 was calculated and is given
in Appendices F and G. Monthly mean discharges for the period of
record are given in Table 4 and Figure 11, Average discharge
from this structure is 71 cfs with an average of 183 cfs during
the five month rainy season of June to October. The maximum dis-
charge from the structure was 3,582 cfs on November 24, 1969. As
indicated by the data in the Appendices F and G, there have been
many long periods with little or no discharge from this structure

since it became operational in 1969.

MTWCD C-1 Canal

Data Collection. Discharge from MTWCD C-1 Canal has been
gauged during two separate periods. The first period was 1957 to
1968 and the second period is from 1977 to present. Prior to
February 1980 discharge was calculated using a rating curve
developed from flow measurement data. In February 1980 the new
structure MS-1 was completed except for the radial gates which
became operational the following November. Following completion
of MS-1 the discharges were calculated based on the recorded gate
opening and the upstream and downstream stage readings at this
structure. The rating curve for this structure was developed by
the consulting engineers, Gee and Jenson, Inc.

Daily discharge data and discharge hydrographs are given in
Appendices H and I, respectively. Monthly mean discharge data is

given in Table 5 and Figures l1l2a and 12b.
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YEAR
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

Average

AN

48.

4.

23.

15.

16.

68.

FEB

56.

15.

14.

36.

[ %)
.

12.

28.

13.

36.

14.

82.

22,

MAR

34.2

12.7

11.2

34.0

10.0

16.6

23.6
47.0

14.5

APR

iz,

33.

19.

Table 4.

0.0

22.1

4.6
24.0
3.3
1.3

19.6

9.2

Monthly Mean Discharge of C-54 Canal

at 5-157 (1969-1982)

11.0

190.2

17.2

16.9

44,7

1.4

2.0

53.2

9.8

36.2

JULY

10.4

66.2

37.7

54.8

79.0

13.5

176.6

11.2

75.9

36.6

AUG

537.6
33.9
5.0
13.0
94.4
86.0
5.8
10.9

1.1

2.1
33.9

26.3

SEPT
497.1
31.4
7.7
15.2
75.5
17.1
12.3
28.6
78.0
21.1

1527.5

85.3
26.6
9.5

162.6

OCT

1091.
43.

16.

215.

12.
13.
20.
99.

981.

14.
13.

40.

171.

NOV
2213.0
19.0
12.9
12.9

26.9

1.1

23.6

12.7

158.5

DEC

1273.0

7.9

11.5

18.3

15.1

60.6

16.2

51.2

98.4

(?)

ANNUAL
937.1

30.9

29.6
54.8

19.9

1l4.6
18.0
64.8

222.5

10.8
28.1

29.0

68.0
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YEAR
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968

1977
1978
1979
1980
1981
1982
1983

MEAN

JAN

43
106
353

67

42

67

30

40
168

38
133

45

42

175
340
128

80
186
211
121

FEB

36
52
162
85
98
48
27
128
205
49
232
68
43

216
112
174

77
195
497
132

MAR
29
108
250
275
478
42
36
106
55
52
136
43
40

226
70

109

90
207
318
137

TABLE 5.

APR
38
82

105
93

102
52
24
34
30
44
38
34
38
38
79
34
87
78

204

184
71

Monthly Mean Discharge of C-1 Canal at MS-1 (in cfs).

MAY

43
104
40
52
136
32
19
35
39
23
52
28
92
41
87
181
94
107

107
69

JUN

43
86
33
326
396
38
31
66
59
115

477

132
1015
166
197
108
65
123
635

170
214

JUL

56
119
45
147
517
105
109
72
35
123
208
376

96
270
118

76
132
406
119

- 165

AUG

58

120
209
44
297
86
180
73
282
285

126
384
161

60
231
161

219
168

sip
145
195
56
172
770
57
436
337
483
35
151
86
312
127
621
80
354
194
226
247

OCT

931
135
87
311
655
40
104
197
135
76
331
70

230
153
219

72
324
118
210
232

Nov
366
41
51
112
81
35
57
187
56
107
57
36

238
131
114

65
211
156
148
119

64

44
>31
35
91
59
44
48
44

370
89
92
88

195
82

260
99

ANNUAL
160
104
107
152
319

49
100
115
125

65
179
82

169
178
181

92
167
231
222
148
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Flow Data Analysis. The maximum recorded daily mean dis-
charge in MIWCD C-1 Canal was 2,500 cfs on October 16, 1956
following a two day rainfall of 5.76 inches. The minimum re-
corded daily mean discharge was 15 cfs (May 27-28, 1962). The
average discharge for the period of record was 147 cfs. An
analysis of the monthly flow data for MTWCD C-1 Canal indicated
that over the period of record the average annual wet season
(June to October) discharges ranged from 56 cfs to 509 cfs while
the average annual dry season (November-May) discharges ranged
from 29 cfs to 204 cfs.

Rainfall-Runoff Relation. The total annual runoff is given
as a function of total annual rainfall in Figure 13. Over the
period of record, the average rainfall over MTWCD was 48.77
inches while the average runoff through C-1 Canal was 20.063
inches, giving a ratio of runoff to rainfall of 0#.41 for the
period of record. The runoff-rainfall ratio was @#.41 for both
the rainy season and dry season. This indicates that rainfall-
runoff characteristics of this area remain nearly the same in
both the rainy season and dry season. Runoff-rainfall ratios are
highly variable for different individual storm events and ranged
from 6.13 to 6.88, This variation can be attributed to dif-
ferences in soil moisture at the time of the storm and the areal
rainfall distributions.

on o o ata Ove eriod o ecord. 1In Figure
13, two regression lines are shown: one fit to the data for the
period of record, and one fit to the data for the period from

1978 to 1983. Although a rigorous statistical analysis was not
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carried out, the difference in the two regresion lines is indica-
tive of a shift in the rainfall-runoff ratio for the basin.
During the period from 1956-68, runoff and rainfall has averaged
17.69 inches and 51.87 inches, respectively, a runoff-rainfall
ratio of #.35. Since 1977, runoff and rainfall has averaged
24.77 inches and 47.01 inches, respectively, a runoff-rainfall
ratio of 0.53, possibly as a result of increased drainage ef-
ficiency due to recent development. This increase in the runoff-
rainfall ratio can be explained by urbanization within the MTWCD
C-1 drainage basin since the early period of record.

Low flows have also increased significantly between the
1956-68 record and the record since 1977, especially since MS-1
became operational in November 1980, For the period from 1956-
1968 the mean annual low monthly mean discharge averaged 34 cfs
and was never above 68 cfs. Since 1977, however, mean annual low
monthly mean discharge has averaged 68 cfs while falling below 60
cfs only twice, both of which being before MS-1 became
operational. Monthly mean discharge has not fallen below 76 cfs

in MITWCD C-1 Canal since MS-1 became operational.

Crane Creek and Sottile Canal

Periodic flow measurements on Crane Creek at US 192 since
July 1981 are given in Table 6. The average of these flow
measurements is 10 cfs. However, because of the small number of
samples, the 10 cfs average is not necessarily the average flow
of Crane Creek, but is indicative of the magnitude of diversion

flows in Crane Creek.
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Table 6. Steam flow measurements for Sottile Canal and Crane Creek 43&1,chiaﬁ

Date Sottile Canal Crane Creek
3-19-81 3.69 8.56
4-6-81 1.91

5-11-81 0.82

6-2-81 3.10

7-1-81 3.08

7-15-81 0.86

7-28-81 3.00 8.74
9-11-81 | 43,58 11.97
1-4-82 10.35 8.65
10-25-82 : 7.2 . 11.5
1-22-83 4.35 7.16
7-25-83 51.01 11.00
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Flow measurements taken on Sottile Canal at SR-567 since
April 1981 are also given in Table 6. The average of all flow
measurements taken during the 1980-81 drought was 3.2 cfs and the
average for measurements after July 1981 was 28 cfs. As with
Crane Creek, these averages only indicate the magnitude of base
flow in Sottile Canal and do not necessarily represent the

average discharge.
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DISCUSSION

A summary of the average interbasin flows for each of the
major canals is given in Table 7. A comparison of the average
flows indicates that while diversion from the USJRB does occur
north of US 192, it is insignificant compared to the diversion
occurring south of US 192. South of US 192, the average diver-
sion flow is 350 cfs (225 mgd). During the wet season the
diversion increases to an average 485 cfs (314 mgd). Even during
the dry season diversion continues to occur at an average flow of
257 cfs (166 mgd). This continued flow during the dry season is
particularly indicative of the adverse impact that interbasin
diversion has on maintaining low flows in the St. Johns River.

A comparison of the flows given in Table 7 indicates that
the average daily flows in MTWCD C-1, Fellsmere Main and C-54 (at
S-157) were 42%, 38% and 20%, respectively, of the total average
daily flow diverted from the Basin south of US 192, excluding
Sotille Canal. During the dry season, when these diversions of-
ten have the greatest impact on the St. Johns River system, each
of the three canals provided approximately the same percentage
(as given above). However, there were long periods of little or
no diversion through C-54, while diversion flows in MTWCD C-1 and
Fellsmere Main continued on a more consistent basis. Based on
this comparison of the magnitude and consistency of diversion
flows during the dry season, MTWCD C-1 and Fellsmere Main have a

greater impact on the flows in the St. Johns River than C-54.
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TABLE 7. Summary of Interbasin Diversion Flows for Period of Record.

Avg.fDaily Wet Season

Mean Flow Avg. Daily

Canal Mean Flow

(cfs) (cfs)

Fellsmere Main at Weir 133 177
C~-1 at Ms-1 147 205
C-54 at S-157 70 103
Sottile 30%* -
Crane Creek 10* -

*Average of miscellaneous discharge

measurements,

Dry Season

Avg. Daily

Mean Flow
(cfs)

102
105
50

Historic

Daily Mean

High Flow
(cfs)

2030
2500
3582

Historic
Daily Mean
Low Flow

—(cfs)

23
15



The possible benefits of returning diversion flows in MTWCD
C-1 and Fellsmere Main can be evaluated by comparing diversion
flows to the flow in the St. Johns River at US 192 during the
severe drought that occurred during 1988 and 1981. During this
period, critical low stages in Lake Washington severely reduced
the potable water supply in Lake Washington which is used by the
City of Melbourne. During the l4-month period (June 1980 to July
1981) preceeding the occurrence of critical low stages in Lake
Washington, the average daily mean flow and minimum monthly mean
flow at US 192 was 97.5 cfs and 10.9 cfs, respectively. During
this same period, the average daily mean diversion flows in MTWCD
C-1 and Fellsmere Main was 71 cfs and 85 cfs, respectively, while
the minimum monthly‘mean flows were 27 cfs and 19 cfs,
respectively.

If 65% of the combined diversion flows in Fellsmere Main and
MTWCD C-1 were returned to the St. Johns Marsh, an average daily
flow of about 100 cfs would be added to the St. Johns River be-
tween Fellsmere Grade and US 192 during the l4-month period in
which the average flow at US 192 was 97.5 cfs. This comparison
indicates that a flow recapture system for return of interbasin
diversion in MTWCD C-1 and Fellsmere Main Canal could increase
flow in the St. Johns River significantly during extended drought

periods.
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C OUND USTIFICATION

During the drought of 19886-81, the City of Melbourne ex-
pressed a concern to the SJRWMD about the extremely low water
storage in Lake Washington. As a result of this concern, the
District has studied alternatives for returning a portion of the
interbasin diversion flow from C-1 and Fellsmere Main canals to
the St. Johns River during periods of low flow conditions.

Based on the data presented in this report, it was concluded
that substantial quantities of water were diverted from the Upper
St. Johns Basin by Fellsmere Main and C-1 canals. Returning a
portion of this water into the St. Johns River Basin during the
dry season can augment low flows in the St. Johns River from
Fellsmere Grade to Lake Washington. This would increase the
water supply available to the City of Melbourne during drought
periods.

Minimum mean monthly flows in C-1 and Fellsmere Main canals
from June 1980 to July 1981 were 65 cfs and 44 cfs, respectively.
The average flow from C-1 and Fellsmere canals during this period
was 85 cfs and 71 cfs, respectively. Assuming that 35% of the
flow in these canals is needed to maintain environmental benefits
downstream of the canals, approximately 55 cfs from C-1 Canal and
45 cfs from Fellsmere Canal can be returned to the St. Johns
River Basin on average over this l4-month period.

The historical minimum mean monthly flow from C-1 and
Fellsmere Main canals was 19 cfs and 27 cfs, respectively. This
indicates that during severe dry periods the amount of water

available for recapture from C-1 and Fellsmere Main canals could
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fall to 38 cfs or lower based on the assumption that 35% of the
flow is needed for downstream uses,

The St. Johns River at US 192 had minimum mean monthly flow
of 10.9 cfs and an average flow of 97 cfs for the period from
June 1988 through July 1981. The amount of water available in
these diversion canals for recapture is significant in comparison
with the flows in the St. Johns River at US 192 during this
period. The minimum monthly flow for the St. Johns River at US
192 was 10.9 cfs while the combined minimum monthly flow being
diverted through Fellsmere and C-1 canals was 1069 cfs. Based on
the assumption given above, the average flow of 1808 cfs which
could be returned to the marsh would be as great as the average

flow in the St. Johns River at US 192 during the drought period.
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DESCRIPTION_ OF FLOW_ RECAPTURE SYSTEM

Fellsmere Water Control District

According to an agreement with FWCD (Appendix K), the diver-
sion flows will be returned to the St. Johns River from Fellsmere
Main Canal by building an extension onto the existing fixed crest
weir at the eastern terminus of Fellsmere Canal as detailed in
Exhibit E. This extension will have a crest elevation of 5 feet
above msl. A 20,000 gpm pump station will be built immediately
east of I-95 (located as shown in Exhibit A) to pump water from
Fellsmere Canal into C-54. Another 20,008 gpm pump station will
also be built at the S-96 Structure (located as shown in Exhibit
A) to pump water from C-54 back into the St. Johns River.
Designs for these pump stations are shown on Exhibit F and
Exhibit G, respectively.
elbo e Tillma ter Control District

According to an agreement with MTWCD (Appendix K), water
will be returned to the St. Johns River from C-1 Canal by ex-
cavating a short canal to the MIWCD levee, as shown in Exhibit H.
A 20,0800 gpm pump station will be built at £he end of this canal
to pump water over the MTWCD levee into C-40 Canal where it will

be released into the St. Johns River (detailed in Exhibit H).
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EMENTAT P EDURE

According to agreements between the SJRWMD and FWCD, MTWCD

and the City of Melbourne (Appendix K), the process to implement

the temporary flow recapture system will begin when surface water

levels in Lake Washington fall below 12 feet above msl. At this

time, the SJRWMD will implement the following procedures to con-

struct the temporary flow recapture system:

1)

2)

3)
4)

5)

6)
7)

8)

SJRWMD Governing Board authorization for construction of
project.

After authorization by Governing Board, SJRWMD will
receive and award bids for construction of pump
stations.

Pump stations will be constructed after awarding of bid.
Also immediately after Governing Board authorization of
project, the SJRWMD Field Service Division will begin
construction of weir extension in the FWCD and dredging
of canal in MTWCD.

Upon completion of project works (approximately 50 days)
FWCD and MTWCD will inspect appropriate project
construction.

FWCD and MTWCD will give final approval of the project.
SJRWMD will evaluate water quality of water to be pumped
into St. Johns River Marsh.

SJRWMD Governing Board give approval for operation of
flow recapture system when water level in Lake

Washington falls below 11 feet above msl.
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EVALUATION OF BENEFITS

During the 1980-81 drought, minimum mean monthly discharges
from C-1, C-54 and Fellsmere main canals were 65 cfs, # cfs and
44 cfs, respectively. During this same period, the minimum
monthly mean flow for the St. Johns River at US 192 was 1l cfs
and the minimum stage for Lake Washington was 11.48 feet above
msl.

Since the current agreement with FWCD, MTWCD and the City of
Melbourne states that water will only be pumped when the surface
water level in Lake Washington falls below 11 feet above msl, no
water would have been pumped from interbasin diversion canals
during the 19806-81 drought. Since a more severe drought would be
needed to implement this temporary flow recapture system, flows
in C-1 and Fellsmere main canals would be expected to be less
than the 1980-81 flows when this recapture system would be
implemented. However, even during a more severe drought than oc-
curred in 1980-81, the amount of water available for recapture
could still be significant compared to flow in the St. Johns
River. For. example, the historic low daily mean flow from C-1
and Fellsmere main canals are 19 cfs and 27 cfs, respectively.
Thése diversion flows would be significantly greater than the
flows that would be expected to occur in the St. Johns River when
Lake wWashington stage falls as low as 11.8 ft. msl - a historical
return frequency of approximately every 10 years. The 3@-day
average low for a 1@0-yr return frequency at US 192 is 1.5 cfs.

In addition, water storage and flow in C-1 under existing condi-

tions is expected to increase over historic conditions during
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extreme drought conditions as a result of the construction and

operation of Ms-1.
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APPENDIX C
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APPENDIX D

DAILY DISCHARGE DATA -

FOR
FELLSMERE CANAL
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DISCHARGE COMPUTATIONS (CFS) FOR FELLSMERE CANAL FUOR 1971
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2.3
70.3
64.3
64.3

2.4
62,4
44.3
53.0
58,5
68 . 3
7243
62.4
B6.7
6.7
G6.7
60.4
71.8
99 . b
80.8
74.4
72.3
?3.4

89.9

ocT
114.4
264.8
352.1
"08 7
..... .7

NOY
49,5
46.0
44.4
44,4
A2.7
49,4
56.4

142.0
79.8
53,0
4640
46,0
47.7
49,5
64,3
Géhe7

27
44.4
449.4
44,4
44,4
41.1
39.5
11.1

2.7
44 .4
54,8
55.8
76.5
70.3

53 o S

REC
4.3
Gh.7
01,2
H1.2
49,5
47,7
A47.7
47.7
16,0
44. 4
44.4
42,7
41.1
11.1
2.7
47,7
93.0
72.0
112.7
87.4
74,4
$e.2
144.8
128.68
102.8
87.4
83,0
80.8
72.3
70.3
70,3

67,9



hay

e
RS LC NS WIS

- b
»,

13
14

24
25

26
27
28
29
20
31

MEAN

M=MI5

~
<
oy

104.5

SING DATA

F=FARTIAL MEAN

FER
141.5
122,646
119.6
128.8
116.1
102.8

?0.4
85.2
80.8
165.8

214.3

199.1
161.8
154, 9
125,

131.9
122.6
112,7
116.1
109.3
109.3
1056.0
29.6
6.5
?23.4
20,4
85.2

80.8

120.1

DISCHARGE COMFUTATIONS

MAR
78,6
765
76.5
769
7605
76.5
78. 6
78,6
£0.8
83,0
85,2
85.2
85,2
87.4

106.0
138.3
138.3
104,0
1146.1
116.1
GhES
93,4
87.4
87.4
a85.2
117.1

b i Lo

Pogons e

148.1
144.8
138.3
125.7

103.1

APR
125.7
216.4
272.6
244.5
277.8
242,
195.1
214.2
303.4

176.2
158.4
148.1
135.1
131.9
128.8
119.6
106.,0
PP b
Y9, b
96,5
109.3
137.,0
16%9.,0
154.9
144.8
135,1
131.9

171.9

MAY
128.8
131.9
135,11
191.5
158.4
144.8
128.8
119,46
128.2
2495.3
318.2
227.7
176.2
154.9
144.8
131.9
122.6
112
IOh-B

9.6

?9.4
102.8
109.3
112.,7
1’3.¢
270.1
324.,2
A52.4
214.3
203.0
210.6

164.4

(CFS) FOR

JUN
207.0
203.0
195.1
179.9
16%.0
161.8
161.8
325.8
45658,2
7176
980.3
434,5
347,0
315.3
409.2
4£80.0
823.6
38,7
?33.4
42,2
831.9
b22.3
778.6
749.9
605.3

442,5°

315.6
256.3
210.6
183.7

473,0

JUILL
148.1
128.8
122.6
125.7
212.9

294.8
- 237.5

183.7
221,9

B2.8
..Ml 6
217.9
183.,7
191.3
225.4
256.3
25643
207.0
207.0
272.6
231.5
245.4
412.,9
490.%
574,22
244,46
284.6
846.2
683.0
791.5

644,4

Z16.4

FELLSMERE CANAL

AUG
484, 4
?10,2
695, 6

1532.0

46543

-426./

—&‘h o &
324, 6
368.4
296.9
292,
740.2
677.3
487 .5
z42.8
792.0
68941
433.1
297.9
232.9
221.46
214.3
230.8
281.2
230.0
410.4
7.1
326.8
236.7
217.9
214,3

421 .7

1673

SEF
172.8
154.9
148.1
178.9
158.4
141.5
11¢. 6
109.,3
106.0
109.3
112"
112.7

8’ 2
85.2
96,5
100.5
316.6
AL7.5
273.1
i87.4
1461.8
141.5
138.,3
169.0
240, 6
244.,5
AR1,1
550.6
457 .4
351.7

205.8

acT
2726
210.6
169.0
148,131
135.1
11641
112.7
173.1
442, 6
308.2
30241
236.7
183.7
151.5
138.3
119.6
109.3
131.,6
284.,4
685, 9
763.0
431.,9
x48.8
270.1
194,1
148.1
122.6
116.1
112.7
106.0
P65

230.3

NOV
115.4
154.9
128.8
112.,7
102.8

P&+
83,0
78,6
74,4
70.3
7203
62,4
450.4
60 4

2.4
NQ 3
b6.3
72.3
8.6
83.0
85,2
852
7645
74.4
7465
765
72.3
7645
87,4

82.8

DEC
?3.4
87.4
74 S
7H + f)
74.4
72:3
7444
85.2
F0.4
05.2
£0.8
8.6
68.3
6244
G8.9
60,8
F1.6
60.4
64.3
83.6

183.7
|
96¢J
87.4
83,0
7444
6244
64,3
&8.3
663
8.3

81.1



DAY

‘)

NS W

)
10

11
12

1%

27
28
29
30
31

MEAN

M=MISSING DATA
F=FaRTIAL

JAN
64.3
6244
40,4
98,5
S56.7
54.8
54.8
G967
She?
S96.7
S4.8
H6.7
Sb6.7
66,3
?23.4
80.8
64,3
S56.7
53,0
Sie2
51,2
49.5
53.0
60,4
40,4
She7
S4.8
53,0
54.8
58,5

G8.5

58.9

MEAN

FER
62,4
44,3
£4,3
6244
62,4
42,4
62'4
54.3
6244
58.5
53,0
68.3
68,3
53.0
91.2
Sb.7
70.3
66.3
&2.4
79.3
99.6
7645
64,3
6£0.4
60.4
S4.7
54.8
56.7

63.7

NISCHARGE COMFUTATIONS

HAR
98.5
54.8
53.0
1.2
51,2
91,2
91,2
53.0
56.7
56,7
S54.8
54.8
()O + 4
6.3
68.3
78.6
765
&H8.3
87.4
87.4
70.3
6643
60.4
S8.5
70.3
87.4
&8.3
450, 4
S6.7
54.8
60.4

63,1

AFR
P65
H6.7
§51.2
8.5
74.4

132.4
¢1.8
()80 3
66.3
98.5
54.8
G53.0
4747
47.7
47.7
9142
91.2
S8.59
70.3
70.3
60.4
72.3
37.4
8.4
70.3
50,4
60.4
96.7
()Bo 3
83.0

6.8

HAY

0.0t

72.3
64.3
62,4
60.4
o8.5
54,3
68,3
62,4
S58.5
a8.5
S96.7
S54.8
S6.7
77.3
134.4
2945.5
243.8
111.1
83.0
72.3
83.0
80.68
£3.4
125.7
131.9
1069.3
96.5
87.4
80.8
78. 6

?2.8

JUn
7()05
74.4
78.0

187.2
1746.2
122.6
$4.S
83.0
72.3
68,3
64,3
bL6.3
64.3
6044
‘)0' 4
&4.3
70.3
72.3
93,4
1046,0
89.2
83.0
112.7
131.9
344.7
620.4
538.9
824.8
677.3
968.7

191.5

JUL
351.9
325.6
774.2
5465.46
403.2
297.8
280.8
19G.1
151.5
311.6
379.2
205.2
179.9
13%5.1
102.8

9.4

96,5
106.0
165.4
176.2
141.9
192.08
210.6
203.0
225.4
207.0
214.3
203.0
351.4
620.,0

9021

27341

(CFS) FOR FELLSHMERE CANAL

AUG
395.3
218.0
13%5.1
144.8
236,6
454,9
l:i()/ * é
700.6
421.0
27647
203.0
200.3
416. 3
345.6
297.8
236.7
203.0
328.1
28%5.0
22%G.4
172,
232,3
G636.7
499.9
402.1
289.3%
210.6
16%.4
207.0
187.4
154.,9

311.3

FOR 1974

SEF
144.8
122,
112.7
128.8
144.8
165.4
169.0
151.5
151.5
151.5
151.5
151.5
151.5
144.8
138.3
131.9
128.8
122.6

99.6
102.,8
116.1
122.6
138.3
148.1
172,64
169.0
183.1
2392.2
3J02.1
232.9

0cT
170.2
198.4
131.9
119.4
112,727
154,46
148.,7
148.1
122, ¢
1146.1
109.3
102.8
102.,8
¢P b
87.4
£3.0
PhH7
135.1
109, 3
9.6
QL5
93 3 4
Q%.4
S04
20.8
78,6
83.0
87,4
3.4
6.5
9. b

109.7

NOw
6.5
99,4
106.0
114.1
12,7
114.1
106.0
102.8
106.0
12,7
112.7
109.3
116.1
112,7
6.5
87.4
87.4
93,4
99. &
122.6
131.,9
116441
102.9
99,4
109.3
119.6
125,7
138.3
141.5
128.8

111.3

DEC
1is.7
112.7
102.8
102.8

994
PhH S
9. 4
1062.8
102.8
?3.4
85.2
85,2
8%,.2
85,2

126.8
112.,7
L. b
92,6
162.8
163.9
1651.5
131.9
119. 6
119.6
116.1
[ g
106.0

1ne.g



21
22
23
24

a5

26
27
28
29

z

e

31

MEAN

JAN
?92.6
102.8
96,5
25,2
83,0
83,0
87.4
£87.4
87.4
83,0
90 . 4
?2.6
99.6
102.8
106.0
?6.5
992.6
106.0
106.0
109.3
119.6
116.1
2.6
?0.4
85.2
87.4
923.4
9.6
?3.4
B, 2

83.0

95.6

M=MISSING DNATA
F=PARTIAL MEAN

FEK
85.2

F2.6 -

122,646
138.3
125.7
9.6
87.4
0.4
?0.4
105.7
172.4
122.6
87.4
87.4
85.2
7846
76.5
80.8
85.2
23.4
93.4
87.4
87,4
102.8
151.5
158. 4
122,

96.a

104.1

DISCHARGE COMFUTATIONS

MAR

90.4
87.4
87.4
87.4
87.4
87.4
87.4
§67.4
87.4
?0.4
?0.4
87.4
87.4
96.5
106.0
104.0
116.1

122,64

122.6
141.5
122.6
106.0
99.6
992.46
P65
96.5
92.6
102.8
102.8
109.3
116.1

100.3

AFR
119,46
| 22,6
125.7
125.7
119,46
122.4
122,6
125.7
128.8
135.1
161.8
121.3
191.3
158.4
165.4
176.,2
138, 3
116,11
112.7
122.6
125.7
125.7
1&;.

2.7
106.0
106.0
112.7

2’7
122,46
119.6

131.6-

NAY
l‘ ale .
].,..\‘}07
131.9
128.8
131.9
165.4
161.8
141.5
135.1
141.5
148.1
158.4
154.9
217.9
2346.7
183.7
148.1
138.3
138.3
141.5
138.3
135.1
131.9
131.9
13%.1
135.1
138.3
1208.8
148.1
1465.4
172.6

148.8

JUN
203.0
241 .4F

0.0H

0.,0M
0.0M
0.0M

04 0M

0.0M

0.0M
0.0M

O.OM

0.0M

0.0M
0.0M
0.0M

0. 0M

0.0M

0.0M
0.0M
0.0M

G.OM

0.0M

30N
0.0M
0.0M
0.0M

OOOM

0.0M

0.0M
0.0M

DPDADL2P

LAl a

JuUL

0.0M
0.0M
0.0M
0.0M
0.0M
0.0
0.0
0.0M
0.0M
0.0M
0.,0H
0,0M
0.0M
0.,0M
0.0M
0.0k
0.0M
0.0M
0.0M
0.0M
0. 0M
0.0M
OvOM
0.0M
O.0M
0.0M
0.0M
0.0M
0. 0M
0.0M
0.0M

0.0F

(CFS) FOR FELLSMERE CANAL

AlG
0, 0M
0.0M
0.,0M
0,0M
O.0M
0.0M
0.0M
0.0M
0.0M
0.0H
0.OM
0.0M
0,0M
0,0
0,0M
0.,0M
0.0M
138, 3F
131.9
195.Q
2767
195.1
151.5
131.9
11641
106.0
9.6
83.0
74 ’ 4
72,3
765

132.0F

FOR

1975

SEF
80,8
105.4
168.9
257.8
232.9
152,2
?3.4
83.0
120,5
133,7
b G
0.4
?0.4
87.4
0.4
17%.4
290,46
193,%9
1%50.0
122.6
99.6
85.2
80.8
115.9
130.3
244,0
319.7
252.,4
191.,3
25641

151.5

ocT
242.8
171,00
1461.8
158.4
161,58
151,95
144.8
112, 6
131.9
125.7
119. 6
119.6
128.8
138.3
1692.0
1485, 4
144.8
167.3
240.6
207.0
144.8
116.1
102.8
6.5
125.7
20,4
“}‘)o:
80.8
?1.3
138.3
148.1

141.,3

NOY
148.1
131.9
125,7
131.,9
122.6
114601
109.3
1046.0
102.8
102.8

3.4
83.0
78.6
74.4
74,4
74.4
72,3
0.3
74.4
87,4
109.3
955
87,4
82,0
78,6
785
74,4
74,4
723

72,3

P30

LEC
72,3
70.3
70.3
70,3
74,4
74,4

2.3
74,4
?3.5

106.,0
7645
62404
bbe3
723
8.é

127,131

106.0
81,0
74,4
72,3
7645
80,8

112.7

122.4

191.3

141.5

112,727
3.4
0.4

304
3.4

YOG



DISCHARGE COMFUTATIONS (CFS) FOR FELLSHERE CANAL FOR 1976

nAay JAN FER MAR AFR MAY JUN JUL ALIG SEF ocT MOV NEC
1 87.4 66.3 0.0 0,0H 0.0M 0. 0M 0,01 0.0 0. 0N 395.1F G3.0F 0.0M
2 83,0 68,3 0.0H 32.1F 0.0H 0.0 68.F 0. 4F 0.0M 0,0M 0. 0M 0.0M
3 80.8 64.3 0.0 0.0H 39.6F 0.0 0.0H 0.0M 68.3F 0.0M 0.0 128.8F
4 3.6 62.4 O OM Q. 0M 0.0M B33.9F o.oM o.0M ' 0,0H 176421 0.0M 0,01
5 7605 64.3 0.0M 39.5F 0.0H 0.0N 0.0M 183.7F 0.0M 0.0M J10.9F 0, 0H
& /8.6 6603 0,0M 0.0H Q. 0M 0.0 60. 4P (1] 0.0M 0.0M 0.0 0.0M
7 68.3 468.3 0.0 0.0M 471.4F J04.GF 0.0M 0.0 268, 5F 0.0M 0.0M 0.,0M
8 62,4 70.3 0.0H 0.0 0.0M 0.0M 0.0M 0.0H 0.0M 7203F 23, 4F 0L, 0n
9 64,3 75,6 0.0M 0.0M 0.0H 0.0H 176, 2F 102,8F 0.0 0. O0M O 0M 0,0H
10 70,3 1046.0 0.0M 0.0H 169 .0F 0.0M 0.0M 0.0H 131.9F 0.0M 0.0M g%, 2F
1 72.3 109.3 0.0M 0.0 0.0M 141.5F 0.0M 0.0M O, 0N 64, XF 0.0H 0.0M
12 72.3 80.8 32.1F 2W2L7F 0.0M 0.0 ?0. 4F 0.0M 0. 0M 0.0H 53.0F 0.0H
13 70.3 68.3 0.0H 0.0 0.0M 0.0M 0.0M 68 .38 252,48 0.0M 0.0M S0 AF
14 6.3 44,3 0.0M 0.0M 207.0¢ 20.4F 0.0M 0.0M 0.0 Q.0M Q.0 0.0M
15 ?1.0 £8.3 0.0HM 22,77 0.0 0.0M 0,0 0.0M 0.0M 60 . 4F S6.7F 00N
16 88,3 68.3 0.0M 0.0 0.0 0.0H 765 - 72.3F 0.0H 0,0M 0.0M 0.0H
17 76,6 68.3 0.0M 0.0H 425, 5F 0.0M 0.0M 0.0M 199, 1F 0.0M Q.01 60, AF
14 70,3 72.3 0. 0M 0.0M 0.0H 76, 5F 0.0M 0.0M 0.0M &8, 3F 0.0H 0. 0M
19 1092.5 468.3 39.5F 22,7F G.0M 0.0M 109,31 0.0M 0.0H 0.0H 46, 0F O, 0M
20 128.8 80.8 0.0M 0.0M 0.0M 0.0 0.0M 519.2F 85.2F 0.0M 0.0M A7.7F
g | 135.1 a2, 0.0M 0.0M 119.6F 102.8F 0,01 0.0M 0.0H “0.0H 0.0M 0.0M
22 106.3 106.5 27.9F 0.0H 0.0M 0.0M 0.0M 0.0M 0.0M 64 .,3F 0.0 44, 4F
23 131.4 122.6 0.0M 25.2F 0.0 0.0M 102, 8F 234.7F 0.0M 0.0M 0.0M 0.0M
249 81.2 1258.7¢ 0.0 0.0H 390, 1F 0.0M 0.0M 0.0 G4 7F 0,0 0.0M 0.0M
25 70.3 0.0M 0.0M 0.0M 0.0 462, 1F 0.0M 0.0M 0.0M 0.0M 0.0M 0, 0M
26 }0.8 0.0M 36.4F 25.2F 0.0M 0.0M  1469.0F 0.0 0.0M 0.0M 0.0 0.0H
27 122.6 0.0M 0.0M 0.0M 0. 0M 0.0M 0.0M 90 . 4F 0.0M 0.0 0.0M 49, G
28 ?0.4 0.0M 0.0M 0.0H 122,48 786.5F 0.0M 0.0M 0,0M 0.0M 0.0H 0.0H
29 80.8 0.0M 27.9¢ 0.0M 0.0M 0.0M 0.0M 0.0M 56.7F 39.5F 62.F Q9. 0k
30 72.3 0.0M 22.7F 0O.0M 0.0M 128.8F &4, 3F 0.0M 0., 0M 0. 0M 0.0M
k31 8.3 0.0H 0.0M 0.0M 0.0M O.0M 0.0M

MEAN 85.0 79 1F 32.7F 26, 6F 243.78 223,.08F 109.1F 158.7F 139.8F 117.6F ?6 . 5F 55+ 7F

M=MIGSING DATA
F=FARTTAL MEAN




DISCHARGE COMFUTATIONS (CFS) FOR FELLSMERE CANAL FOR 1977

ney JAN FER MAR AFR MAayY JUN JUL. AUG SEF ocT NOY nEC
1 0.0M 0.0M “06.7 53.0 0.6 161.8 46.0 6004 109.3 60,4 34,9 161.8
2 0,0 0.0M 6044 4.8 37.9 148.1 S51.2 72.3 119.6 S56.7 34,9 128.8
3 S3.0F 0.0M 58.5 54.8 37.9 179.9 - 54.8 85.2F 264.4 54.8 36.4 144.8
4 0.0M 68, 3F §53.0 91.2 34.9 1692.0 H6.7 78.6 630.9 91.2 37.9 122.6
& 0.0M 0.0H 46.0 47.7 34.9 154.9 62,4 1 53.0 858, 4 49,5 39.5 P9 b
é 0.,0M 0.0M 41.1 41.1 34,9 12%5.7 60,4 42,7 485.5 a47.7 395 Ph G
7 74.4F 54.8F 41 .1 39.5 36.4 99,6 53.0 c36.4 310.9 46,0 v, G 68,3
8 0.0M S8.5F 42.7 36.4 37.9 68,3 51,2 34,9 225.4 41.1 37.9 60+ 4
9 0.,0M 0.0 42,7 34.9 33.% 122.6 44,4 33.5 161.8 41.1 3444 54.8
10 36.7F 0,0M 46,0 37.9 33.5 106.0 41.1 30.6 116.1 39.5 H53.0 2.3
i1 0.0 56,7 116.1 42.7 34,9 64.3 39.5 29.3 35,2 L8.9 335 93.4
12 0.0M 0. 4F 6.5 49.5 33.5 6044 32.1 30.6 102.8 98.%5 33.5 b6 3
13 0.0M 99,4 70.3 49.5 32.1 492.5 32.1 42,7 125.7 46.0 34,9 Gh.7
14 56.7F 85.2 60.4 44,4 30.46 41.1 37.9 47.7 78.64 47.7 37.%9 85,2
15 0.0M 58.5 64.3 32,5 29.3 37.9 37.9 1.2 125.7 S56.7 39.5 1351
14 O.0M 54.8 51.2 44,4 27.9 36,4 346.4 a47.7 106.0 60.4 47,7 17¢.9
17 0.0M 49.5 47.7 47.7 27.9 34644 39.5 39.5 78.6 49,5 85,2
14 0.0M 54.8 446.0 53,0 29.3 36.4 14, 4 33.5 70,3 44,4 70.3
19 0.0M 131.9 46,0 56.7 34.9 64,3 66.3 29.3 221.6 42.7 G8.5
20 0.0M 172.6 49.5 54.8 36.4 425.5 53.0 J2.1 229.1 39.5 54,8
21 0.0M 49.5 54.8 47,7 37.9 46647 46.0 33.5 172.6 39.5 53,0
22 0,0M 39.5 46.0 41.1 39.5 3951 S 37.9 34.9 J15.3 46.0 54.8
23 0.0M 41,1 44,4 39.9 6.4 232.9 33.8 37.9 324,2 62,4 567
24 0.0M 44,4 49.5 41.1 36.4 138.3 34.9 36.4 199.1 72.3 112.7
25 0.0M 53.0 99.6 78. 6 41,1 102.8 33.5 36.4 135%.1 1146.1 141.5
26 0.0M 54.8 ?9.6 183.7 46.0 76.5 3644 34,9 99.6 128.8 74.4
27 0.0M 4.8 106.0 122.6 ?0.4 &62.4 ?3.4 4.9 996 74.4 49,5
249 0.0H 54.8 78.6 70.3 260.3 H56.7  195.1 39.5 DD A7.7 42,7 6204
29 0.0H 49.5 47.7 563.8 54.8 172.6 42.7 78. 64 395 46.0 404 4
30 0.0 46.0 29.3 439.1 G91.2 48.3 62.4 68.3 36,4 191.3 70.3
31 ?0.4F H1.2 264.4 . 58.5 125.7 36.4 Y- X%*]
MEAN 66.23F 68,0F 6041 54.9 B1.4 1275 56,5 46.2 203.2 S4.6 57.0 120.7

M=MISSING NATA
F=FARTIAL MEAN

NOTE?! DISCHARGE WAS CALCULATED RY MEAN DATLY STAGE



nay.

12

24
29
24
27
28
2y
30
31

MEAN

H=MISSING DATA
F=FARTIAL

MOTE?

Jan
125.7
116.1
148.1
221.6

80.8
40.4
S8.5
50.5

650.4

?0.4
112,7
7846
64,3
62,4
58,5
154.9
452.8
2680.8
3.4
119.4
85.2
74.4
468.3
60.4
L0404
S8.5
$6.7
&0.4
47.7
44.0
46.0

102.,0

LISCHARGE

MEAN

WAS

FER
54,8
S54.8
765

114.1
b6.3
58,5
S56.7
S56.7

128.8

23607

169.0

141.5

122.6

106.0

183.7

217.9

203.0
169.0
179.9
145.4
112.7

85.2
141.5
415.2
264.4
126.7
122.6

131.9

141.5

DISCHARGE COMFUTATIONS

MAR
104.0
83.0
90.4
16%9.0
169.0
148.1
119.6
96.5
244,45
529.0
40%.1
285.0
25,4
1.6
161.8
128.8
29.6
102.8
24,5
Q6.G
106.0
99.6
83.0
49 .5
34,5
33.5
4640
76.5
7465
49.5
42.7

137.9

CALCULATED

AFR
42.7
44.4
46.0
1.2
53.0
S54.0
1.2
39.5
34.9
36.4
39.%
41.1
53.0
54.8
47.7
44.4
41.1
I9.5
2.7
41.1
392.5
36.4
34.9
33.5
33.5
29.3
27,9
30.6
32.1
33.5

41.0

BY MEAN DAILY

HAY
32.1
33.5
32,1
54.8

452.8
457 .4
264.4
199.1
172.6
148.1
85,2
&hH. 3
S8.5
/605
83,0
74.5
44,4
46,0
62,4
83.0
116.1
109.3
S&.7
39.5
36.4
37.5
46.0
54.3
293.5

225.4

144.8

119.4

(CFS) FOR FELLSMERE CANAL. FOR

JUl
99.6
87.4
85.2
76.5

76,5
26.5
106.0
83.0
G0.4
1146.1
99.6
83.0
765
70.3
64,3
62.4
‘)004
98.5
53.5
8.9
64.3
125.7
1 7:? ob
415.2
380.3
260.3
310.9
315.3
23L.7
172.6

STAGE

JUL
148.1
135.1
159.0
430.0
361.1
260.3
$73.9
439,1
385.2
425.5
573.9
3461.1
236.7
191.3
141.5
165.4
207.,0
390.2
452.8
954.4
&79.1
443.6
356.4
297.8
232,9
214,3
232.9
2A76.7
319.7
400,1
410.1

350.5

AlLIG
700.6
727.8
744.4
&73.7
529.0
744.4
&73.7
4680.8
293.5
248.4
297.6
351.7F

0.01

0.0

0,0M

0.0H

O.0N

0,0M

0.0M
0.0M
0.0M
0.0M
0,0M
0.0M
2468.5P
248.,4
232,9
2.4
158.4
109.3
112,7

411.5F

1978

SEF
131.9
144.8
161.8
199.1
306.5
347,0
285.0
191.3
131.9
141.5
252.4
2726
187.4
138.3
119.6
131.9
131.9
138.3
131.9
122.6

9.6
Phe s
131.9
141.5
148.1

138.3

13%5.1
119.6
126.8
131.9

164.4

0CcT
148.3
135.1
148.1
176.2
128.8
174,32
148.1
80.8
60,4
46,0
49 .5
44,0
53.0
460.4
?3.4
70.3
80,8
60.4
S4.8
C6HLG
74 . 4
47.7
41.1
q41.1
47,7

64,3

47.7
41.1
14,4
0.4
148.1

83,6

HOV
47.7
46,0
42,7
51.2
80.8
50.4
5607

1141
116.1
0.1
8.6
68,3
6443
74.4
68,3
74.4
70.3
()4 ] 3
S8.5
5607
6044
4044
58.5
60 “
64.3
l);.: . 4
62.4
58.5
b4,
G9.48

66H404

BEC
4747
She7
A |
H6.7
51.2
A7.7
14,4
49 .5
56,3
6204
56,7
78.6

21046
6.5
[
0.4
S864.7
G4.8
%3.0
6204
NDBRWH
HOL 4
83.0
80.8

112.7
3.4

125.1

210.6

485, 5

236.7

116.1

8.0



nay JAN
1 96.5
2 7.6
3 96.5
4 ?21.4
) 83.0
-] 54.8
7 54.8
8 96.7
9 46.0
10 47.7
11 446.0
12 225.4
13 1048.3
14 930.0
15 553.8
14 415.2
17 319.7
18 236.7
19 176.2
20 165.4
2 187.4
22 207.0
23 144.8
24 248.4
29 347.0
26 214.3
27 154.9
28 144.8
29 148.1
30 128.8
31 122.6
MEAN 222.4
M=MISSING
F=FARTIAL
NOTE

NATA
MEAN

FER
112.7
1465.4
333.2
210.6
119.6

99.6

96.5
102.8

6.5

?9.4
131.9
119.6
106.0
102.8
106.0
148.1
165.4
179.9
158.4
179.9
169.0
244.5
240.6
128.8

93.4
119.6
109.3

8704

143.8

DISCHARGE COMFUTATIONS (LFS) FOR FELLSMERE CANAL.

MAR
83,0
78,6
80.8
80.86
?0.4

148.1
210.46
176.2
122.6
102.8
20.4
83,0
85.2
93.4
80.8
7645
76.:5
74.4
7665
7()05
7()05
74.4
78.6
109.3
109.3
74.4
106.0
70.3
49,5
42,7
42,7

?1.0

DISCHARGE WAS CALCULATED

AFR
477
47.7
49,5
1.2
723
68,3
92.4

102.8
47.7
41,1
36,4
2bH.4
37.9
46.0
G54.8
9340
49,5
41,1
3644
34.9
225
4.4
34644
34,4
34,9
34.9
41.1
765

195.1
P65

RY MEAN DATLY

MAY
S56.7
64.3
S58.5
S51.2
S54.8
53.0.
49,5
446,0
49,5
275.5
615,11
2689.3
207.0
232.9
6791
420,3
272.6
195.1
144.8
112.7
109.,3
106.0

0.4
154,9
217.9
146.1

6.5

6.5
106,0

F6.5

78.6

171.9

STAGE

JUN
765
83.0
£5,2

229.1
244,55
172,646
125,7
106.0
87.4
74.4
68,3
72.3
G647
76.5
248.4
347.0
217.9
131.9
112,7
9.6
102,8
05.2
5845
131.9
131.9
128.8
1:8.8

268.5 -

229.1
207.0

139.6

JUt
22%0.4
148.1
112.7
112.7

87.4
80.8
765
112.7
148.1
244.,5
217.9
154.9
122,6
121,9
122.,6
12?0(’
122,
125.7
99.6
?0.4
37.4
62.4
62.4
72,3
6244
39.5
6244
83.0
62,4
72,3
68.3

109.70

"

AUG
6.5
138.3
172.6
225.4
125,7
109.3
169.0
138.3
109.3
109.3
154,9
116.1
112.7
680.8
6603
B87.4
74.4
68.2
72.3
68.3
64,3
61.3
72.3
78.46
72.3
6843
(643
83.0
112,7
64,3
87.4

100.9

1979

SEF
109.3
DH6.3
256, 3

1410.6
1510.0
1206, 3
733.3
306.5
229.4
328.7
248, 4
2062.4
404,7
G929.0
448.2
415.2
229.1
183.7
122.6
109.3
122.6
264.4
302.1
462.1
G929.0
361.1
217.9
203.0
214.3
727.8

429.7

78609
74.4
(8.3
68,3
66
64,
&8,
68,
&2,
\64.
68,
70,
64,
&2,

P RER AR NN AR R AN

109.3

138.3
154.9
172,64
154.9
148.1
131.9
151.5

F6.5

144,55

NOY
240.6
285.0

P b
74,4
74,4
70.3
6643
64.3
66403
60,4
54,8
60,4
62.4
74,4
8.3

91

7::—.0
b,
78.
42,
46,
47,
47,
135,
240,
264,
109.3
48,3
723

NNTNDIULDSR

-

o

4.5

IEC
5647
47 .%
H51.2
47,7
47,7
S51.2
7605
72.3
4244
G&.7
37.9
34,9
3644
27.9
E9. 0
37.9
2,7
42,7
44,4
68,3
723
5647
42,7
41.1
37.9
37.4
4? + 7
30,8
58,0
54,8
44,4

50.5



nay JAN

1 80.8

2 H56.7

K] 687.4

53.0

b 39.5

b 3644

7 42.7

a8 19,5

9 392.5

10 36,4

11 34.4

2 34,4

13 44.4

14 297.8

19 415.2

16 122,646

17 80.8

18 83.0

19 76 .8

20 ha,3

21 b46.3.

22 b2 4

23 64.3

24 83.0

25 85.2

26 125.7

27 144.8

28 141.8

29 112.7

30 6.5

31 7645

MEAN 2.2
M=MISSING DATA
F=FARTIA. MEAN

NOTE 3

FER
72.3
83,0
20.4
83.0
85.2
62.4
54,6
53,0
53,0
53,0
53,0
49,5
49.5
47,7
51,2
49.5
49.5

27647

439.1

244.5

125.7
99.6
90.4
87.4
87.4
74.4
76.5
66.3

DISCHARGE CONMFUTATIONS (CFS) FOR FELLSMERE CANAL

HAR
58,5
112.7
122.6
260.3
319.7
92.6
78.6
6044
G4.8
53.0
60.4
62,4
Gb6.7
460.4
60.4
H8.5
54.8
S8.5
47.7
85,2
80.8
33.5
30.6
3006
_300(]
6244
54.8
49.5
49,5
94.8
80.8

76.9

AFR
370.7
410.1
225.4
158, 4

99.6
765
765
85.2
765
b6 3
62,4
60.4
S6.7
6244
D6.7
H51.2
49,5
62,4
60.4
53,0
49,5
47 .7
392.5
S1.2
47.7
42,7
78.6
141.5
119.46
76,5

97.2

MAY
446.0
44.4
S4.08
80.68
20.4
85.2
60.4
£O.4
a&2.4

280.8
207.0
128.8
104.0
76,5
42,7
41.1
S6.7
119.6
135.1
9.4
78.6
74.4
78. 6
109.3
.2
80,68
72,2
74.4
6£0.4
S54.68
49 .5

87.0

DISCHARGE WAS CALCULATED BY MEAN DAILY STAGE

JUN
46.0
44.4
42.7
44.4
51,2
41,1
11.1
39,5
37.9
37.9
41.1
47.7
44.4
42,7
41.1
49.5
49.5
47,7
44,4
4905

195.1

449,2

293.5

293.5

256.3

169.0

109.3
83.0
78.6

126.7

97.9

Ju
138.3
122,46

20.4
74.4

&66.3

60.4

G0.5

58,9
S54.8
44,4
44.0
37.9
36,4
41.1
49,5
460.4
4.3
109.3
1060
83.0
64.3
54.0
60.4
72.3
6.5
138.3
93,4
74.4
S8.5
58.5

54.8

71.9

AUG
91.2
72.3
74.4
70.3
&6, 3
40.4
56 . 7
49.5
1% .5
53.0
42,7
46.0
53.0
S46.7
H4.8
A7.7
S51.2
G567
51.2
56.7
66.3
62.4
4.8
58.5
44,3

1 19 * l)
138.3
141.5
b66.3
47,7
62,4

64.6

FOR

1960

SEF
109.3
93.4
109.3
135.1
125.7
154.9
122.6
93.4
76.5
()6)03
64.3
60.4
58.5
56.7
64.3
P65
112.7
102.8
7806
60,4
49,5
44,4
42.7
11.1
39.5
49.5
53.0
S6.7
b46.3
6603

78.4

ocT
2.4
654.3
60,4
40, 4
6H0.4
5647
60,4
bS53
116.1
161.8
116,12
78.6
72.3
765
109, 3
80,8
765
93. 4
‘7()64
54.8
H&7
(]
b4H.3
80.8

99,6

176.2
148.1
$3.4
6603
62,4
Rb.G

g83.8

NOY
119.6
158, 4
131.9
9%.4

83.0
64,3
03.0
6204
60.4
53.0
44.4
44,4
39.5
39.5
11.1
72.3
126.0
141.5
74.4
54.8
a47.7
41.1
39.5
41.1
41.1
42.7
446.0
49.5
54.8
53.0

b67.2

DEC
49.5
44,4
42,7
2.7

C 41,1

41.1
37.9
37.9
41.1
42,7
44,4
49,5
60,4
6603
64,3
4,3
66,3
116.1
64.3
41.1
37.9
P30 I
102.8
112.6
106.0
85,2
7605
70,3
0. 01
0.0M
o.0M

61,58



LISCHARGE COMFUTATIONS (CFS) FOR FELLSMERE CANAL FOR 1981

nay JAN FER MAR AFR MAY JUN JuL. ALIG SEP ocy NOV REC
1 39.7 53,9 G95.4 446.0 0.0M S6.4 53.1 35.9 336.6 S8, 4 42.9 49,6
2 392.5 59.2 57.8 45,9 0.0H 58.1 3.3 34.8 208.2 64.6 41.8 B3.2
3 41,1 63,3 54,9 42.0 0.0M b2, 6 51.3 43,7 124.0 8.9 39.5 50.9
4 43,4 60.9 46,3 41.1 0.0M b6.8 372.2 ¢ 44,1 85.48 G550 44.9 4746
b 42,0 6%.1 42,7 41.3 &4, 2F 69.9 30.8 47.1 82,5 U3, 0 462,0 A7
b 41.8 47.1 45. 4 7341 67,3 69,2 30,2 44,9 G4.4 1.2 FhHb 44.1
7 4.5 36.7 50.0 54,0 65,3 8By. 8 8.6 44,7 82.8 51.2 6$3.8 43.6
8 0.9 40.5 50.2 55.6 57.6 76.4 48.1 4,7 130.3 51.2 9304 43,3
k4 8.6 73.2 6441 60.5 74,3 78.2 47.9 426 187.7 A9.7 53.0 43,4
10 7.6 84.5 102.5 H8.9 76.Q 60,2 S92 41.2 g4, 9 18,4 53,1 43,2
11 36,1 79.3 861.4 44,1 77.3 a1.46 40.98 43.7 753.9 A47.7 G2.7 39,0
12 42.7 46041 73,7 67.2 73.6 ?5.2 55.8 45,7 661.3 46,2 D247 37.0
13 453 60.1 ?25.0 4941 bb.7 ?22.8 49.6 43.6 326.3 46,1 4945 7.2
14 44.8 72.9 B86.6 63,3 b6 1 90.1 AT.4 42.8 i81.9 56.8 46,2 39.6
1% NT. 2% 89.3 ?23.9 80.4 60.6 72.9 246 40.4 156.6 41.1 44,4 43.0
16 47.1 ?1.7 102.6 79.3 53.1 63,2 45.2 37.8 101.3 3.0 94.4 38.5
17 39.8 71.2 102.4 796 72.7 6.8 46,1 30.7 ?1.0 S0 3 45.% 37.6
18 70.5 64,9 ?21.5 81.1 71.4 6.4 47.9 63,7 10%5.1 47,0 51.2 38.3
19 102.3 61.8 68,1 74.7 56.7 55,3 49.2 63,3 1403 44,9 48.68 38.8
20 115.0 53.3 113.1 T 6%.4 b5b1.2 04,9 39,2 63.%5 132,59 43, 4 A7.7 39,1
21 ?1.7 47.9 139.0 ?6.9 130.2 55.8 38.2 57.6 107.9 42.7 4.8 53.5
22 116.3 45.0 117.0 109.0 111.6 6945 431.6 53.7 130.8 42,7 a47.7 P59
23 140.7 42,2 261.3 7.2 0.3 7?.1 13.9 49,2 164.7 42.7 48.2 79.9
24 156.6 40.3 281.4 70,6 67.3 105,55 15.3 43,2 82.9 42, 49.2 406
25 74.2 39.5 128.3 629 G096 84.6 43.1 8.7 70.3 42, 48.9 93.3
26 97.3 32.5 81.4 &1.2 HG.3 65,3 40.9 36.3 65.7 38.1 50.4 50,7
27 53.9 40.2 6546 6543 32.6 58.3 41.7 50.1 61,0 40.2 B0.7 45,5
24 G2.7 44.46 60,1 74.1 ?4.4 55.3 40.3 755 57.9 140.9 50.1 492.0
Q2 G561 57.3 62.2 105.0 54,2 33.6 68.2 D643 40,4 5241 48.0
30 6.1 55.3 599.9F 82.5 54.1 35,2 T1E5.9 54,8 41,1 492.5 47 .2
31 49.2 48.5 60,6 37.5 T NI 42,1 91.2
MEAN 61.7 S8.1 82,5 b6é.9 72.2F 71,0 44,2 68.2 180.7 48,2 51.0 48,1

M=MISSING DATA
F=pFARTIAL MEAN



DISCHARGE COMPUTATIONS (CFS) FOR FELLSHERE CANAL FOR 1902

nay JAN FER MAR AFR HAY JUN JUL AUG SEF ocrT NOY REC
1 19.4 42.% 50.1 $30. 4 62,3 24045 765 100.6 1469.2 131.4 122.2
2 47.2 42.8 42,6 645.8 S8.5 1772.7 75,4 Sh G 204.5 174.8 104.6
3 6.5 42.9 90.0 59.7 58.3 172.0 7.8 9.6 174.2 204.7 233.9
4 5.5 70,0 H1.1 05,5 98,5 126.8 78,5 ° 34,4 133.1 194,79 H506.3
by 44.7 62,4 94.0 G52.9 S6.1° 0.0 94.8 73.9 122, 162.9 509.9
& 43,5 1.0 8.0 H1.2 H3.7 Bbeb 166.9 f1.3 127.5 14%.0 326.1
7 2.3 B2. 4 113.4 49,6, 91.9 4.6 195.2 90.1 128.48 141.1 189.4
t 42,2 78.2 108.6 48.3 50.0 73.9 168.6 eg.é6 113.2 132.0 171.6
k4 39.9 2.6 83,3 47.2 49.9 B 6 197.8 82.0 99.9 111.6 211.2
10 39.3 82.4 104.1 57.0 49.5 b8.3 173.4 77.9 113.8 ?4.8 126.4
11 39.9 107.2 2541 6.4 50.1 68 .3 150.7 82.4 24,7 84,2 164.4
12 41.0 86,3 81.6 103.2 G0 67.4 140.7 88.4 320.9 792.8 134.¢4 109.,0
13 47,2 74.8 7641 78.4 S0.1 6.6 157.8 108.4 240.5 77,5 123.4 ?1.7
14 56,2 69.4 72.8 ?1.3 50.7 69.7 153.7 121.6 186.1 7%.9 131.7 75.0
1% H55.9 66.0 67,6 70.2 54.0 722.7 - 132.2 123.0 179.0 74,4 131.9 &G 7
146 O%.2 61.6 67.1 &7.2 G97.1 78.7 113.6 2.7 12605 74.4 137.9 44,9
17 4.7 8.0 63.8 &£3.7 55.5 ©62.8 104.8 224.,7 ?1.0 76,2 209.5 84.7
18 78.6 84.0 62.0 $59.6 56.0 301.9 100.4 3 82,0 76.3 224.6 109,68
19 6544 76.0 62,2 G57.8 .8 640,7 1i13.8 '30.4 80.2 797 18,9 114.9
20 40.1 6£9.9 63.3 G5.8 G8.1 687.2 160.0 249.1 86.3 82,2 210.3 101.0
21 H9.2 &6.1 63,0 54,3 63.1 767.4 140. 6 2.0 107.0 159.8 190.2 BhHA
22 54,9 61,0 61.1 51.9 74.4 414.9 253.0 0 1546.,0 149.5 167.1 7867
23 63.3 58.2 61.5 97.9 /8.3 267 .6 343.0 . ? Je7.2 113.4 151 .8 A0 b
et} 50.8 97.4 71.6 58.2 86,0 ‘hf97.8 2946.1 1 293.6 232.8 135.3 4$0.7
25 48.6 S6.1 71.6 0%2.9 89.7 205.0 284.4 7 218.7 242,13 121.9 S8 6
26 47.3 G641 70.7 63.3 i892.7 186.4 454.9 2.9 188,0 127.6 112.2 GUSLH
27 44.2 H4.9 a8.7 83.6 2089.2 137.1 269.1 106.1 233.1 76.8 ?2.9 53.4
28 44.7 91.7 64.1 88.5 299.7 118.9 167.0 0.2 172.7 62,5 92.9 521
2y 2.9 148,46 74.3 159.8 100.5 135.4 3.9 139.5 57.6 81.9 S91.3
30 1.5 149.5 66,3 122.,0 84.2 141.0 Q0.6 134.489 5647 75.0 G105
k3 41.8 117.,5 118.3 123.4 89.3 56,9 47.4
MEAN 50.4 &67.8 77.9 65.8 85%.9 193.64 169.1 125.6 170.2 116.6 182.7 s8.2

M=MISSING DATA
F=FARTIAL MEAN
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APPENDIX E

DAILY DISCHARGE HYDROGRAPH
FOR
FELLSMERE CANAL

Note: A break in hydrograph indicates that data was missing.
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APPENDIX F

DAILY DISCHARGE DATA
FOR
C-54 CANAL

F-1



N
»
5

s

24
25

26
27
28
29
30
31

HEAN

M=MISSING
F=FARTIAL

JAN

0.0M
0.0H
0.0M
0.0M
0.0M
0.0M
0.0M
0.0
0.0H
0.0M
0.0M
0.0M
0.0M
0.0H
0.0H
0. 0M
0.0M
0,04
0.0M
0.0
0.0H
0,0H
Q.0M
0.0M
0.0
0.0M
0.0M
0.0M
0.0H
0.0M
0.0M

0.0F

DATA
RECORD

FER

0.0M
0.0M
0.0M
0,0H
0. 0M
0.0H
0.0H
Q.0H
0.0
o.o0on
G.0M
0.0M
0.0M
0.0M
0.0M
O.0n
0.0M
0.0M
0.0M
0.0M
0.0M
0.0M
0.0H
0.0M
0.0M
0.0M
0.0M
0.0M

BISCHARGE

MAR

0. 0N
0. 0M
0.0M
0.0M
0. 0M
0.0
0.0M
0.0M
0.0M
0.0M
0.0M
0.0
0.0H
0.0M
0.0M
0.0M
0.0H
0.0M
0.0M
Q. 0M
0.0
0.0M
0.0
0.0H
0.0
0.0M
0.0
0.0M
Q.0H
0.0
0.0M

0.0F

COMFUTATIONS (CFS) FDR

AFR

0.0M
0.0M
0.0M
0.0H
G OM
0.0H
0.0M
0. 0N
0.0
0.0M
0.0
0.0M
00N
0.0
Q. 0M
0.0M
0.0M
0. 0M
0.0M
0,0M
0.0M
0.0M
0.0M
0.0H
O.0M
0.0M
0.0M
0.0M
Q.0H
0,.0M

Q,0r

MAY

0,0t
Q.0
0.0M
¢.0M
0.0
Q. 0H
0.0M
QO.0M
0.0
0.0M
0. 0H
0,01
0.0H
0.0M
0.0
0, 0M
0.0
0.0H
0.0M
O ON
0.0
0.0HM
G.0M
0.0M
0.0M
0.0M
0.0
0.0M
0.0M
0.0H
0.0M

0. 0F

JUN

0.0H
0.0M
0.0M
0. 0M
0. 0M
0.0M
0. 0M
0.0M
0. 0M
0.,0M
0.0M
0.0M
0.0M
0. 0M
0.0M
0.0M
0.0HM
0.0M
0.0M
0,0M
O.0M
0.0M
0., 0M
0.0M
Q.OM
Q. 0M
0.0
0.0M
0. 0M
0. 0M

0.0F

STRUCTHRE

Jut
O.0M
0,08
0.0M
0.6
7.2

14.0
13.8
1.8
11.8
10.8
13.6
11.8
11.8

10.4F

S-157 O C-54 FOR

ALIG
.0
10,8
10.8
13.8
13.8
10.8
23.3
37.4
84.3
148.4

1269.5
171.0
0.0
G317
0.0
1107.7
2827.8
1800.6
250.7
13746.0
177.4
0.0M
0.0M
0.0M
63,6

537 . 6F

SEF
86,3
745,68
1324,.6
1402, 6
S80.3
34,2
&4
192.5
20,7
22.0
23.3
20,7
10,8
1.2
17.1
29,4
23,3
22.0
4.2
0.0
4.9
1010.,7
1415,5
840.1
74.%5
1402, 6
1690.7
2409.,4
1127.3
467 .7

4971

1949

oeT
N
&4
1592.7
12%7.8
054
561.5
2.9
845,9
893.3
1240,7

1698 . 4

G420
8976
G5%.4
400, 4
1044.4
71%.4
0. 0OM
0. 0M
GLOM
0.0M
2384.0
2390.7
2413.8
2395.3

101461

1091, 4F

Hov
1638, 7
FA3.G
G4%. 4
nen.?
G691
1013.4
1701 .8
11242,0
122Q.2
1492 .1
1338.2

472,33
J '{) ()\ (f‘ * (‘4'
2009, 8
1292.,6
2990, 2
3559 .1
3570.8
3551 .4

3570.8
3590.4

2213%.,0

nEe
RETE IR
T13ZLR
1189.0
1701 .8
1711.4
1721,3
1671.9
1689, 5
17097
1694,0

1708,1
1714.7
1714,7
1718.0
17219.4
1147,0
16.0
18,38
Déd 8
Ba4.1
741,
gu3, 2
716.8
¢, 0

1273.0



22
)
24
20
24
27
R3¢}
29
30
31

MEAN

JAN
12.8
13.9
63,2
45,5
8.6
81.1
42,4

8.5
66,7

1.7
39.0

3.5
14.9
75,0

191,46
159.0
85,3
72,
69 .7
85,1

7.2
Q5.9
87.7

1.5
12,

a0

25,9

64.2
6.4

76,3
0.

2

St

18,7/

M=HISGSING hAaTA
F=tARTIAL RECORD

FER
0.8
10.8
659.8
0.0
10.8
25.9
63,5
7.2
18.3
4.9
2.0
14.9
59.0
2,
11.68
14.0
30.6
9.9
12.8
13.8
12.8
a93. 6
0.1
240.3
352.8
333.5
17800
8.1

6.1

DISCHARGE COMPUTATIONS (CFS) FOR STRUCTURE §-157 ON C-%4 FOR 1970

MAR
10.8
0.0M
0.0M
0.0N
5&.2F
?.9
1.8
99.7
0.0
0.2
315‘['
0.0n
0.0H
0.0
0.0M
0.0M
11.8
13.8
10.8
11.8
11.8
14.9

e

o

11.8
84.4
115.0
82.5
83.0
83.8
19.5
2.6

34.2¢

AFR
0.0H
0.0H
0.0H
0.0M
0.0H
0.0H
0.0
0.0
207K
18.3
17.1
18.3
14.9
16,0
11.8
1.8
10.8
12.8
10,8
10.8
@.9
2.0
9.0
9.9
¢.0
9.0
2.0
9.0
?.0
8.1

12.0F

MAY
bHed
8.1
6.1
2.0
9.0

el
e

7.2
14.3
2.2
b4
4)04
644
7.2
L.4
S+6
5.6
& i
5-6
3.5
4.2
4.9
4.9
b
13.8F
d.0N
0.0M
4.2F
7.2
9.0
10.8
S1.4

. 7F

JUN
0.0

0.0

0.0
0.1
3.5
b.4
3.1
29.68
2.0
10.8
7640
0.0
0.0

Dol

U
0.8
2.3
3.9
1.4
101.,7
&4.9
27.3
208.7
0.0H
0.0M
0.0M
0.,0H
O.GH
0.0H
O OM
0,0M
0.,0M
118. 6
57,1
$4.1
119.2
203.5
75.7
138.0
127.9
2.4
202,0
12,9
16.0
16,0
1741

b6 2F

ALIG

14,0
16.0
14.9
13.8
17.1
16,0
14.0
16.0
375
10.8
14,9
89 .9

0,0

1.5

7.2
16.8
10.68
13.8
11.8
11.8
36.5

4.4
8.8
65,9
220.8
113.5
P34
(217 I

3.2
22.0
0%, 9

Poae Y

33.9

LA
23,3
2.7

148.4
8.5

4.4
14,9
16,0
14.0
16.0
16.0
16.0
16,0
1640
89.0

2.9
14,9
48,1

4,2
11.8
12.8
14.%
16.0
14,0
16.0
18.3
20,7
19.8

5.2

121.9
5.7

31.4

neT
112.7
2.4
12145
174, 0
7.4
4.2
.2
4.6
31,5
78,1
11.R
19,5
20,7
20,7
22.0
73.4
4.9
?.9
18.3
22.0
29,4
19.64
0.2
7.2
14.9
17.1
18.3
17.1
18.3
17%.4
147.1

43,2

HOY
7h b
103.6
1.7
1741
19,5
20,7
16,5
12,3
16.3
18,3
17,1
16.0
88.4
0.0
0.0
2.3
7.0

10.8
Q.9
10.8
11.8
11.8
12.8
9.9
Se6
(3 |
8.1
9.0
2.0
.1

19.0

REC
8.1
8.1
L2
8.1
&4

b4
RN
7.2
bed
.1
Ky
.1
7.2
?.0

N

&7 3



BAY

e
25

29
30
31

MEAN

JAN FER
Seb 3.5
4.2 2.9
G903 3.5
0.0 4.2
. 4.2
' 109.5
. 0.0
. 34,6
. 27.9
47. 18.3
. 17.1
. 13.8
. 61,4

P

-

o>

VT D2IOO0DOLDdWO
= WVWLC=OOoONYLOW

-
.

.«
N

-

WEN DT DI OTCRNMRWOT 2O000CHNIINUWH=C

S OO0 O0O0O=0C O OO TCOCNDIDINOO

. 1 +
f 12.8
. 16.0
1.2 146.0
1.2 11.8
1.2
1.2
2,9
4.7 185.7

H=MIGSING DATA
F=PaRTIAL RECORTL

NISCHARGE

MAR
29.9
0.8
9.6
2.3
0.8
1.2
4.9
2.9
3.5
4.2
4.9
4.9
604
2.0
10.8

COMPUTATIONS

e e e e e
ST CoSoWIO™

-

COTOOTOCOD

.

CCO T T
ST OoOC

0.0
0.0
0.0
0.0
0.0
0.0
0.0
12.4
0.0
0.0
0% 0
0.0
0.0
0.0
0.0
0.0
0.0

MAY
0.0
0.0
0.0
0.0
0.0
0.0
0.0
.0
0.0
0,0
0.0
()‘0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Q.0

0.0
0.0
0.0

0.0

(CFSY FOR STRUCTURE

AUN
.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
3.5
4,9
H.6
5'6
4.2
4.9
4,9
2.9
1.7
1.7
4,2
b5
134,46
126.4
18.3

11.0

JuL
1741
10.8

2.0

o2
?.9
7.2
6.4
8.1
Seé
4,9
6.4

3646
g.1

11.8

10.8
2.1
7.2
4,9
S.6
6.4
8.1
4.9
7.2
7.2
4.4
b.4
7.2
?.0
Yed
4,2
5.6

8.5

S-157 0N C-54 FOR

ALIG
4.9
4.2
4.9
3.5
644
11.4
?.0
G0
.1
1.7
0.8
2.
1.2
3.5
.2
3.5
1.7
1.7

3 e RO R)
- s e e o~
IR NNN D )L S N W W

-

-

-

-

BN B =D

-

5.0

SEF
.1
9,0
6.4
7.2
9,0

3.4
7.2
0.0
0.0H
0.0H
0.0M
0. 0M
0.0H
0,0
0.0M
0.0r
2.9
7.2

79,7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
040
0.0
0,0
0.0

7,7

1871

0cT
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
J3.%0
14.9
G4, 4
1.1
0.0
0,0
0.0
0.2
29,9
17.1
762
79.8
?.9
62y
2.9
17.1
16.0
12.8
F.0
10.82
10,8
12.8
16.0

1466

HY
18.3
183
18,3
146.0
11.8
13.8

173
L&, 0
12.8
10,8
Q.9
e



DAY

NEONLS B e IO =

~

{

9
10
i1
12
13
14

5
16
17
18
19
20
21
22
23
24
25
2h
27
2
2y
30
31

HEAN

H=MI55THNG
F=FARTIAL

Jatl
4.4
64
6.4
8.1

_DQ
6.4
S.b4
S.6
5.4
7.2
6.4
.6
4.4
8.1
4,9
S.4
3.5
4,2
5.6
b d
7.0
7.2
b4
Seb
9.4
2
3.5
4.2
4.9
2.9
.6

-
P

NATA
RECORD

-
3
.
=

11.8
16.0

—
[

e o e e o

NI = O OO TC W
VRO COCOOT S

14.2

LISCHARGE

HAR
10.8
9.9
12.8
?.0
11.8

S.6

WDODIUWNRNOIPUILCDO WO TS

SR = = OMLDONONN D &S00

* o o

-t

27.3
?2.0
1701
27.3
W9
17.1
17.1
30.0

COMFUTATIONS

APR
10.8
12.8

2.0

7.2

6.4

2

o2
Seb
1.7
2.3
2.
S.b
-
ﬁo({)
4.9
b.4
6.4

».
0

N WENNY O NN
°

MAY
11.8
9'9
9.9
2.0
b4
2.3
14.46
22,0
23.3
12,5
17.1
146.0
18.3
18,3
19.5
17.1
b1.2
1,1
1.3
107.7
0.0
2.3
()40‘1
16.0
30.1
A5.9
23.3
22.0
25.3
22,0

24, b

221

(CF5) FOR

JUN
83.5
2.0
19.5
QLG
19.5
7.3
249.6
19.5
19.5
.7
76.3
?0.6
221
in.‘b . 9
184.5
1965.4
77.8
167.7
8a2.9
501,95
360,49
314,.7
315.7
399.9
261.0
201.5
1946.0
184.8
1920.2
1318.4

10,2

STRUCTURE

JUL.
88.5
80,2
17.1

108,46
11.8
101.1
S1.9
52,7
84.8
14.9
104.7

4.9
96,2

1.8
17.1
24 * d)
20.7
&5 5
13.8
14.9
1.3
13,3
18,3
16.0
13.8
89.8

0.()

0.0

2.9

4.9

?.9

37.7

G157 ON €54 FOR

AUG
0,1
3.1
8.1
7.2
7.2
9.9
8.1
10.8
12.8
11.8
12.8
11.6
16.0
16,0
13.8
22,0
17.1
14.9
4.9
i1.8
10.68°
2.9
i4.9
17.1
17.1
18.3
1.3
14.9
0.0M
0,0H
0.0

13.0F

SEF
27.3
100.,9
2.5
19.5
25.9
25.9
25.9
23.3
18.3
16.0
13.8
12.08
1741
17.1
10.8
12.8

&
- +

15.2

1972

0cT
3.6
0.1
3.0
.1
b4
6.4
Ged
3.8
2.3
0.8
1.7
3.5
$.1
9.0

@

L NLY WD DD N
SIR A BN ]

.

2
<

7.0
el
Sivb
4.9

el
ol

NOY

4.9
Gah
4,2
.9
o 2
s.4
17,1
14.9
12.8
10.8
Y00
8.1
G0
11.8
9.9
31
5.6
&ad
8.1
GG
b
2
Y.
4.9
7.2
10.8
7.2
83,3
16,0
60,2

12,9

NEC
22,0
27.3
S Y
20.7
20.7
2%.3
20.7
18.3
1.2
13.3
17.1

Q.9

bl

1.9
12.8
13.6
1.8
10.8
17.1
14,0
17.1%
3540
20.7
19.5
26.9
24.8
19.%
12.5
17.1

4.0
17,1

1.3



BISCHARGE COMFUTATIONS (CFS) FOR STRUCTURE S§-157 ON C-54 FOR 1973

nAay JAN FER MAR AR MAY JUN Jut. ALIG SEF 0T HOU NEC
1 14.9 30.1 14.9 15,3 1.2 644 20,7 174,7 16,0 105.1 £4H.9 G.9
2 14.9 30.1 14,9 20.7 0.8 b4 8.3 144,9 G57.9 63,6 273 9.9
3 14.9 95,7 13.8 20.7 1.7 4.9 16,0 1%2.1 20,7 84.7 X0 ?.0
4 14.9 o2 13.8 74.7 2.9 3.5 14.9 76.5 30,9 133.0 30,1 .9
v 12.8 16,0 14.9 91.2 1.7 4.9 18.3 85.7 30.1 31.5 10.8
& 14.9 19.5 16.0 87.64 1.2 2 17.1 103.7 gt.1F 27,3 Ye?
7 12.8 19.5 13.8 7603 0.2 8.4 13.8 3.5 0O 0M 22,0 2.6 9.0
8 13.8 19.5 2. 148.1 0.2 93.7 146.0 81.1 0.0M jao. 4 294,46 10,8
9 11.8 18.3 13.8 a5.2 25,0 177.4 78.4 957 0. 0N 439.0 23.3 ¢ 0
10 10.8 ?9.2 12.8 846.1 0.8 200.1 102,58 11.8 0.0M 494.7 20,0 7.2
11 13.8 101.4 10.8 i8.3 1.2 17.6 SB. 4 122.7 0.0M 481,13 8.1
1 7.3 1.8 12.8 24,6 2.3 64,5 70.6 18.0 72.9F 3246.8 7.2
13 25.9 86.7 11.8 20.7 1.2 20.7 10.4 103.8 16.0 269.9 8.1
14 25,9 11.8 10.8 16.0 1.7 6H4.5 20.7 20.9 S51.2 234.,7 243 2.1
15 24,46 79.8 11.8 12.8 1.2 191.3 23.3 “ 22.0 168.7 P.9 7.2
146 22,0 22.0 10.8 10.8 0.4 1734 18,3 82.0 67,5 16.0 10.8
17 22.0 33.0 12.8 ?.9 0.2 141.3 Q5.9 Péd 14%.4 16.0 ¢
18 23.3 34.5 7.2 0.0 0.0 122.9 11.8 13%5.8 86 .4 161.4 15.0 Gab
19 23,3 34.5 b4 7.2 0. 0M 102.5 13.8 87.6 15.0 194, 4 17,1 b4
20 19.5 ?3.1 7.2 4.2 0.0M 133.7 13.8 HR . 8 103.5 G23.3 16.0 70 3F
21 18,3 20.7 10.8 3.5 0.0M 108.5 1%.8 107.4 19.5 461 .9 171 O OM
22 19,5 27.3 6.4 4.2 0.0M bbb &£8.0 7.1 3%3.0 337.7 16.0 0,01
23 25.9 23.3 8.1 4.9 0.0l 250. 5 10v,2 3041 71.0 29104 14,9 0.0M
24 356.0 23.3 G.6 2.9 0.0H 0.0M [ IR POH 103.4 264,64 16.0 0.0M
25 37.6 20.7 8.1 3.5 0. 0M 0. 0M 2W2.0 ®.9 13.8 133.3% 14.9 0.0M
26 34.5 19.5 16.0 2.9 0.0 71.6 ?1.9 149.8 96.4 119.5 12.8 [Ty
27 33,0 18.3 2.0 3.5 0.0M 65,7 182.3 7#9.5 257.9 151.5 14640 O OM
28 92.2 16.0 8.1 0.8 0.0M ?.9 Q20,2 86,8 2085.8 107.,0 16,0 0, 0M
29 19.5 10.8 1.2 0.0Mn 23.3 182.1 17.1 160.,0 a2, 12.8 O.0M
30 30.1 ?.0 1.2 0.0M 23.3 89.5 48,1 FJB.] %0.1 ?.9 0. 00t
31 31.5 10.8 604 101.5 100.9 36,0 0,01
MEAN 23,9 34.8 11.2 29.3 2.7F 77 2F 54.8 ?4.4 78 . 5F 215,46 25.9 8.7

M=HISSING DIATA
F=FARTIAL RECORD



nnY JAN
i 9.9
2 2.9
3 41.3
4 0.0
G 0.8
I .2
7 S54.3
Iy 0,0
Q 0.0
10 1.2
i1 4.2
12 [}
13 7.2
(W 9.9
b 10.8
16 12.8
17 10.8
14 2.9
19 2.0
20 ?.0
21 2.0
a2 7.2
23 b4
23 7.2
25 2.2
26 S.b
k¥ 5.4
28 4.9
29 3.5
S0 4.2
31 3.5
MEAN 7.5

M=MISSING LATA
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LISCHARGE COMFUTATIONS (CFS) FOR STRUCTURE §-157 ON €-54 FOR 1974

NP N
cCOoOoCOOoOCTCCCoOR

SCCCCUOTCLOOOOX

P

e & e o o e = e« + o e e e =

CCOoOOOCOLCTSLOCTT
COoOLCLOOTOOOOCTSTCC

(=4
<

AFR
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

HAY
0.0
0.0
0.0
0.0
0.0
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.1
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#H7.2
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114.4
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61.9
81.5
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7.6
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226.9
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170.0
124,7
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ARG
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6.7
18.3
Q5.9
118.1
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18.3
102.9

3.4

19.7
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124.,7
100.7
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20.7
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SFF
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bbbl
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16.0
16.0
45,0
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A2.7
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6.4
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2.0
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0.0M
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S.b
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0,0
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0.0
0.0
0.0
0.0
0,0
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Q.9
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10,8
10.8
10.8
2.9
.9
3. 1

4.9



NISCHARGE COMFUTATIONS (CFS) FOR STRUCTURE $-3107 ON C-54 FOR 19749

nay JAN FER MAR AFR MAY JUN Jul AUG SEF ocT HOV BEC
1 ?.9 0.0 1.2 0.0 0.0 0.4 .0 1.9 2.9 10.8 ¢.9 4,2
2 8.1 0.0 1.7 0.0 0.0 65,5 12.8 4.9 S4.4 8.3 ] .6
3 7.2 0.0 0.4 0.0 0.0 7.3 11.8 4.9 39.9 24,3 10.8 Ee0
4 7.2 0.0 0.0 0.0 0.0 25.9 11.6 4.2 18.3 171 10,8 203
o] 4.9 0.0 0.8 0.0 0.0 18,3 10.8 3.5 18.3 18.3 11.8 3.5
6 4.9 0.0 1.2 0.0 0.0 14,9 2.0 . 2.9 13.8 17.1 11.8 5.5
7 2.9 0.0 2.3 0.0 0.0 2.9 6.4 0.8 8.1 1%2.8 ?.0 2.9
8 2.9 0.0 2.3 0.0 0.0 7.2 7.2 0.4 7.2 12.8 @0 3.5
9 2.9 0.0 0.4 0.0 0.0 4,9 146.1 0.4 7.2 1.8 @, 4,2
10 2.3 0.0 0.4 0.0 0.0 b 4.9 0.2 PG ?.9 7.2 203
11 1.7 0.0 0.2 0.0 0.0 7.2 9.6 0.2 10.8 (EN | b4 0.9
12 1.2 0.0 0.0 0.0 0.0 7.2 6.4 0.8 10.8 Y.0 702 0.8
13 1.7 0.0 0.0 0.0 0.0 4.9 b4 S.b 9.0 7.2 . [
14 0.4 0.0 0.8 0.0 0.0 4.9 G.6 11.8 8.1 10.8 0.0
1% 0.0 0.0 0.0 0.0 0.0 7.2 S.b 10.8 b4 1to.8 3.6 0.8
16 0.0 0.0 0.0 0.0 0.0 13.8 Sie b 8.1 8.1 g.0 4,2 1.7
17 0.0 0.0 0.0 0.0 0.0 11.8 Geb b4 2.0 @9 4.2 2.3
18 0.0 0.0 0.0 0.0 0.0 13.8 7.2 b.4 8.1 14.0 2 1.7
19 0.0 0.0 1.4 0.0 0.0 12,8 6.4 b4 7.2 16.0 B.é 0.8
20 0.0 0.0 0.0 0.0 0.0 11.8 6.9 17.1 S8 12.8 .1 0.2
n 0.0 0.0 0.0 0.0 0.0 11.8 Sed 17.1 Seb 10.8 ¢.0 1.7
22 0.0 0.0 0.0 0.0 0,0 10.8 4.2 16.0 4.9 g.9 Gl 1.2
23 0.0 0.0 0.0 0.0 0.0 9.9 4.2 11.8 .6 g0 God 0.8
24 0.0 0.2 0.0 0.0 0.0 13.5 4.2 ?.0 4.4 10.8 &4 0.8
25 0.0 1.7 0.0 0.0 0.0 89.7 2.9 b4 b4 4 b4 4.2 0.8
26 0.0 2.9 0.0 0.0 0.0 28.2 S.6 4.2 11.8 0.0 3.9 0.2
27 0.0 2.9 0.0 0.0 0.0 26,5 8.1 2 11.8 R <EX 4.9 o7
28 0.0 2.3 0.0 0.0 0.0 14.9 7.2 4.2 10.8 Ged 4.9 0.9
29 0.0 0.0 0.0 0.0 14.9 9.6 2. 12. 9.0 3.5 1.7
30 0.0 0.0 0.0 0.0 13.8 S.b 2.9 31.8F 12.8 1.9 2.3
31 0.0 0.0 0.0 4.2 2.3 11.8 2,3
MEAN 1,9 0.4 0.4 0.0 0.0 16,9 7.0 .8 12,3 12.1 6.6 1.8

M=MISSING DATA
*=FARTIAL RECORD
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BISCHARGE COMFUTATIONS (CFS) FOR
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DISCHARGE COMFUTATIONS (CFS) FOR STRUCTURE 8157 0N C-54 FOR 1977

nay JAN FER HAR AR HAY JUR AU ALIG GEF 0T HOW
1 10.8 10.8 0.0 0.0 0.0 0.0 2. 0.0 Q.0 1.5 A0.3
2 10.8 10.8 0.0 0.0 0,0 0.0 2.3 0.3 I1.3 16,3 G0
3 65.8 12, 0.0 0.0 0.0 0,0 1.7 1.7 108.8 18.3 S04
4 0.5 19.5 0.0 0.0 0.0 0.0 1.2 2.3 161.5 13.8 1e.3
v} 4.9 20.7 0.0 0.0 0.0 0.0 2.3 4.9 179.7 1t.8 19,8
) 11.8 17.1 0.0 0.0 0.0 G.0 3.5 X0 100.7 11.8 19,5
7 20.7 17.1 0.0 0.0 0.0 0.0 4.2 2.9 643 11.48 I A]
o 20,7 17.1 0.0 0.0 0.0 0.0 2,9 2.9 B4, 6 1.8 L9.5
k4 22.0 17.1 0.0 0.0 0.0 0.0 2.9 1.7 b4.4 13.8 20,7
10 175.2 13.8 0.0 0.0 0.0 0.0 2.3 Q.4 4.9 1.6 20,7
11 0.0 13.8 0.0 Q.0 0.0 0.0 0.9 0.0 19.5 11.8 14,0
12 0.0 12.8 0.0 0.0 0.0 0.0 0.0 0.2 15.0 23.3 4.9
13 0.0 13.8 2.3 0.0 0.0 0.0 0.0 2.3 0.0 23,3 14,9
14 0.1 12.8 2,3 0.0 0.0 0.0 0.0 2.3 4.9 18.3 1400 Jr.0
19 1.7 9.0 2.9 0.0 0.0 0.0 0.0 3.5 131.8 18.3 13.8 D469
14 3.5 ?.9 3.5 0.0 0.0 0.0 0.0 1.7 13.8 19.5 11.8 258,56
17 4.9 8.1 3.5 0.0 0.0 0.0 0.0 1.7 11.8 19.5 11.8 G864
18 6.4 7.2 2.9 0.0 0.0 0.0 0.0 1.7 1.8 18,3 13.8 145,10
19 7.0 &4 1.7 0.0 0.0 0.0 0.0 .2 3.2 19.5 11.8 114.9
20 7.2 73.7 1.2 0.0 0.0 0.0 0.0 0.1 103,22 19.5 11.8 118.2
21 7.2 346.1 134.4 0.0 0.0 05 0.0 0.0 221.3 17.1 11.8 85,4
22 7.2 0.0 0.0 0.0 0.0 0.5 0.0 0.0 351.0 18,3 3.7 43,9
23 7.2 0.0 0.0 0.0 0.0 3.5 0.0 0.0 202.7 18,3 9.0 57.8
4 7.2 0.0 0.0 0.0 0.0 7.2 0.0 0.0 147 .7 .1 1440 13.8
20 9.9 0,0 0.0 0.0 0.0 7.2 0.0 0.0 5642 1232.9 16.0 .7
26 604 0.0 0.0 0.0 0.0 7.2 0.0 0.0 102.6 2%.4 13.8 1.5
27 b4 0.0 0.0 0.0, 0.0 4.9 0.0 0.0 1741 13.8 10.8 a8, 7
28 2 0.0 0.0 0.0 0.0 3.5 0.0 0.0 S8.0 15,7 10.8 5.9
29 8.1 0.0 0.0 0.0 2.8 0.0 0.0 9.0 1.7 20,2 PG
30 2.0 0.0 0.0 0.0 2.9 0,0 0.0 18.3 1.8 123,64 14,0
31 10.8 0.0 0.0 0,0 0.0 a4 2.4
MEAN 15464 12.9 5.0 0.0 0.0 1.4 0.9 1.1 7.0 20.8 19.7 6046

M=MISSING NATA
F=FARTIAL RECORID
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NISCHARGE COMPUTATIONS (CFS) FOR STRUCTURE &-157 OH C-94 FOR 1979

nay JAN FER MAR AR MAY JU JUL AUG CEF (T oy
1 14,9 22, 12.8 1.7 0.0 25.9 12.8 2.9 0.0 29492, 4 18.3
2 19.5 19.5 12.8 1.2 0.0 20.9 ?.9 4.5 109,41 Lo O
3 17.1 19.5 i1.8 1.2 0.0 30.1 9.0 11.8 1633.4 13.8
4 17.1 19.9 12.8 1.7 0.0 50.3 .1 2.0 73%.8 10.8
o 16,0 17.1 17.1 2.3 0.0 47.0 7.2 7.2 444 ,0 2128.6 ¢.0
& 14.9 16.0 19.5 1.2 0.0 33.0 S.6 ] 302.4 206%.8 ¢.,9
7 13.8 17.1 22.0 0.8 0.0 24,6 7.2 9.0 1777 20261 9.0
a8 12.8 14.9 20.7 0.2 0.0 146.0 13.6 9.0 130.9 1912, 4 8.1
k4 11.8 13.8 1464.0 0.2 1.0 11.8 25.9 8,1 104.4 1928.7 7,2
10 10.8 ?.9 13.8 ¢.0 13.8 10.8 19.5: ?.9 114.9 1969,7 L4
11 2.9 10.8 2.8 0.0 19.5 2.9 13.8 14,9 G118 1917.5 6.4
12 76,2 10.8 10.8 0.0 19.5 2.0 13.8 12.8 12355.8 1883.1 7.2
13 359.9 10.8 F.0 0.0 20.7 8.1 14.9 12.8 2344.8 1894, 3 7.2
14 228.4 10.8 10.8 0.0 34.1 10.8 17.1 11.8 2391.2 1841.7 )
15 203.6 2.9 ?.9 0.0 85,7 18.3 19.5 11.8 29472.,9 1119.1 4.9
146 162.7 11.8 b4 0.0 74.8 17.1 20,7 ?.9 2321,4 . 4 4.2
17 114.9 7.9 7.2 0.0 65,07 14.9 18.3 2,0 k 24,46 2.5
186 G6.2 10.8 7.2 0.0 56,9 10.8 146.0 2.1 16,0 2.9
19 $4.2 10.8 8.1 0.0 2.3 ?.0 13.8 3.1 12.8 2.9
20 747 2.0 8.1 .0 33.0 8.1 11.8 7.2 11.8 2.9
21 6903 ?.9 7.2 0.0 25,9 7.2 ?.9 6.4 10.8 2.3
a2 ShH.9 11.8 7.2 0.0 19.5 bed 2.0 S.b 2181.5 ¢.9 1.7
23 48,6 12.8 2.1 .0 17.1 7.2 ?.0 4.9 2142.8 10.8 2.3
24 72.9 11.8 ?.9 0.0 L2007 2.0 8,1 2.9 2150.3 10.8 1.7
25 69.3 13.8 ?.0 0.0 31,5 2,0 7.2 2.3 2138.0 1440 4.2
26 a58.7 18.3 . b 0.0 31.5 ?.9 S.b 1.7 2025,9 33.0 ?.0
27 48. 4 12.8 4.2 0.0 27.3 13.8 4.9 0.8 2117.5 34.5 8.1
28 40.8 12.8 2.9 0.0 30.1 16.0 4,2 0.4 2147,2 26.9 3.1
29 33.0 2.3 0.0 33.0 14.9 3.5 0.2 2304.,8 19.5 7.2
30 28.7 1.7 0,0 33.0 13.8 4.2 0.0 2498.1 13.8 7.2
31 27.3 1.7 8.7 3.5 0.0 16.0
MEAN &£8.2 13.5 10.0 0.4 24,0 16.6 1.2 6.8 1527.5 ?81.3 &.9
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~3

DISCHARGE COMFUTATIONS (CFS) FOR C1 CANAL FOR 1956

ItAY JANUARY FEERUARY MARCH AFRITL MAY JUNE JuLy AUGUST SEFTEMBER OCTOBER NOVEMEBER [DECEMEBER
1 9140 9.0 32,0 29.0 48.0 37.0 18.0 40.0 69.0 237.0 ?18.0 167.0
2 51.0 38.0 31.0 27.0 47.0 38.0 51.0 392.0 62, 189.0 857.0 163.0
3 51.0 39.0 31.0 28.0 46,0 37.0 53.0 36.0 60.0 146.0 7946.,0 159.0
4 51.0 38.0 31.0 32,0 44.0 37.0 59.0 34,0 492.0 160.0 732.,0 158.0
5 81.0 37.0 30.0 31.0 45.0 37.0 58.0 32,0 88.0 622.0 488.,0 156.0
é 47.0 37.0 30.0 30.0 51,0 40,0 759.0 31.0 20,0 701.0 632.0 154.0
7 47.0 37.0 31.0 32,0 49.0 46.0 926.0 32,0 84,0 779.0 570,90 150.0
8 47.0 36.0 30.0 30.0 48.0 47.0 83.0 32,0 80.0 668.0 50 .0 146.0
9 47.0 35.0 31.0 28.0 54.0 44,0 $6.0 41.0 164.0 545.0 430.0 144.,0

10 47.0 35.0 32,0 32.0 S7.0 41.0 76.0 45.0 555.0 435.0 355.0 143.0

11 40.0 35.0 30.0 45.0 57.0 44.0 ?2.0 42.0 447.0 3260 326.0 140.0

12 40.0 38.0 29.0 43,0 53.0 45.0 88.0 41.0 316.0 242.0 305.0 138.0

13 40,0 38.0 29.0 38.0 42.0 44.0 80.0 39.0 233.0 198.0 287.0 135.0

14 40.0 7.0 29.0 36,0 46,0 43.0 74.0 37.0 178.0 171.0 272, 135.0

15 40,90 36,0 29.0 34.0 42,0 42, 64.0 36.0 135.0 1070.0 268.0 135.0

14 39.0 35.0 28.0 32.0 40.0 2.0 55.0 40.0 111.0 2500.0 250.0 135.0

17 41.90 34.0 28.0 - 34.0 40.0 42,0 47.0 95.0 ?4.0 1970.0 242,0 142.0

18 40.0 34.0 28.0 33.0 3?2.0 42,0 40.0 77.0 ?6.0 1740.0 233.0 141.0

19 38,0 34.0 27.0 33.0 37.0 41.0 37.0 100.0 179.0 1550.0 224.,0 136,0

20 38.0 34.0 28.0 33.0 37.0 40,0 34.0 ?4.0 173.0 1440.0 218.0 133.0

21 39.0 40.0 29.0 32.0 37.0 42,0 39.0 74.0 130.0 1380.0 211,90 130.0

22 38,0 32.0 28.0 32,0 37.0 46,0 53.0 70.0 105.0 1370.0 204.0 124.0

23 39.0 35.0 28.0 32.0 37.0 47.0 50.0 113.0 89.0 1310.0 197.0 131.0

24 456.0 33.0 29.0 32.0 37.0 46,0 44,0 124,0 79.0 1280.0 192.0 132.0

25 52.0 32.0 34,0 36.0 37.0 44.0 40.0 98.0 70.0 1240.0 189.0 125.0

26 49.0 33.0 30.0 62.0 35.0 42,0 37.0 78.0 66,0 1210.0 187.0 117.0

27 46,0 33.0 28.0 73.0 37.0 42.0 37.0 692.0 62,0 1170.,0 184.0 112,

28 44,0 34.0 26.0 65,0 32.0 44,0 37.0 62.0 62,0 1120.,0 178.0 110.0

29 41.0 346.0 26.0 57.0 392.0 46.0 45,0 59.0 160.0 1080.0 174.0 1092.0

30 32.0 27.0 51.0 37.0 48.0 45,0 64.0 253,90 1030.0 171.0 106.0

31 39.0 31.0 38.0 43,0 77.0 981.0 104.0

MAX 62,0 40.0 34.0 73.0 57.0 48.0 26,0 124.0 555.0 250 .0 ?18.0 167.0

HIN i8.0 32,0 26.0 27.0 36.0 37.0 34.0 31,0 60.0 146.0 171.0 104,0

MEAN 43.8 36.0 29.4 37.7 43.3 42,9 56.2 58.4 145.3 ?31.0 346.0 135.9

YEARLY MAXIMUMI 2500.00 YEARLY MINIMUM? 26.00 YEARLY MEAN? 161.3
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APRIL

68.0
215.0
251.0
i85.0
148.0
122.0

928.0

83.0

74,0

66.0

65.0

88.0

93.0

82,0

73.0

64.0

57.0

54.0

56.0

42,0

57.0

52.0

48.0

6.0

42,

40.0

40.0

40.0

41.0

44.0

2h51.0
40.0
g81.8

373.0

Hay

42,0
43.0
48.0
45,0
42,0
41.0
39.0
38.0
37.0
35.0
346.0
51,0
84.0
93.0
94.0
132.0
137.0
261.0
266.0
359.0
279.0
192.0
154.,0
125.0
106.0
92,0
80.0
71.0
66,0
62,0
63,0

359.0
35.0
103.7

JUNE

64,0
61.0
596.0
56.0
792.0
82,0
72,
69.0
130.0
143.0
129.0
114.,0
95.0
79.0
48.0
60,0
54.0
49,0
44.0
42,0
41.0
42.0
40.0
38.0
3700
51,0
165.0
245.0
208.0
158.0

245,0
37.0
85.8

JULY

123.0
100.0
74.0
126.0
136.0
127.0
110.0
22.0
86.0
78.0
69.0
66.0
73.0
112,0

113.0

102.0
112.0
107.0
100.0
1846.0
192.0
154.0
157.0
135.0
102.0
142.0
153.0
118.0
112.0
161.0
166.0

192.,0
66.0
119.2

YEARLY HINTHUMI

AUGUST

139.0
134.0
143.0
148.0
135.0
135.0
204.0
219.0
187.0
161.90
141.0
137.0
129.0
116.0
106.0

95.0

80.0

74,0

79.0

84.0

89.0
108.0
120.0
204.0
334.0
228.0
144.0
139.0
1746.0
290.0
264.0

3346.0
74.0
154.3

SEFTEMBER

234.0
182.0
149.0
130.0
122,0
134.0
154.0
171.0
249,0
307.0
278.0
233,0
205.0
187.0
191.0
197.0
228.0
345.0
343.0
349.0
2792.0
196.0
163.0
141.0
125.0
115.0
107.0
102.0
100.0
129.0

349.0
100.0
194.9

OCTORER

144,90
316.0
373.0
310.0
214.0
166.0
145.0
125.0
108.0
27,0
20.0
84.0
78.0
102.0
157.0
140.0
116.0
100.0
116.0
159.0
151.0
138.0
119.0
106.0
292.0
89.0
78.0
48,0
70.0
60.0
57.0

373.0
57.0
134.7

YEARLY MEAN:

NOVEMEBER

52.0
20,0
48.0
45.0
42,0
41.0
41 00
43.0
1.0
40.0
44.0
44.0
42,0
42,0
42.0
42.0
42,0
42,0
37.0
3é6.0
38.0
41.0
43.0
40.0
i8.0
34.0
38.0
38.0
35.0
37.0

52.0
36,0
11.4

104,2

HECEMKER

43,0
44.0
47.0
43,0
38,0
43.0
42,
42,0
39.0
40.0
41,0
34,0
39.0
44.0
41.0
40,0
38,0
10,0
39.0
39.0
35,0
37,0
38,0
56.0
80.0
87.0
162.0
176.0
180.,0
164.0
142,0

180.0
35.0
63,7



IIISCHARGE COMFUTATIONS (CFS) FOR C1 CANAL FOR 1938

DAY JANUARY FEBRUARY MARCH AFRIL MAY JUNE JULY AUGUST SEFTEMBER OCTOBRER NOVEMBER DECEMEER
1 123.0 200.0 519.0 191.0 47.0 34.0 42.0 55.0 44.0 32.0 76,0 36,0
2 118.0 170.0 377.0 152.0 45.0 37.0 41.0 45.0 42.0 ig.,o 81.0 35.0
3 427.0 145.0 307.0 133.0 43.0 40.0 43.0 40.0 41.0 40.0 75,0 36,0
4 709.0 129.0 312.0 124.0 42.0 37.0 52.0 36.0 42,0 40.0 69,0 36.0
5 S545.0 120.0 266.0 113.0 42.0 36.0 49.0 34,0 40.0 42.0 65.0 392.0
é 399.0 118.0 226.0 104.0 446.0 34,0 43,0 31.0 39.0 54,0 60.0 37.0
7 454.0 112,0 390.0 ?3.0 45.0 33.0 40,0 33.0 38.0 106.0 61.0 35.0
8 S82. 114.0 367.0 86.0 41,0 33.0 36.0 346.0 37.0 116.0 67,0 33.0
9 440.0 108.0 239.0 86.0 37.0 32,0 33.0 49.0 42,0 97.0 64.0 33.0

10 326.0 101.0 196.0 131.0 34.0 31.0 30.0 $55.0 46,0 79.0 61.0 34.0

11 236.0 23.0 1468.0 146.,0 36.0 30.0 29.0 59.0 43.0 69.0 5740 31.0

12 206.0 ?2.,0 151.0 130.0 41,0 29.0 27.0 57.0 42,0 64,0 54.0 27.0

13 184.0 88.0 526.0 116.0 43,0 34.0 27.0 43.0 41.0 59.0 52,0 27.0

14 182.0 85.0 $14.0 100.0 45.0 34.0 26,0 59.0 70.0 54,0 51.0 33.0

15 175.0 ?26.0 326.,0 103.0 43.0 31,0 24.0 54.0 113.0 50.0 50.0 29.0

16 161.0 104.,0 223.0 188.0 40.0 28.0 23.0 66.0 112,0 46.0 47.0 30.0

17 " 145.0 26,0 188.0 163.0 37.0 28,0 34.0 63,0 99.0 45.0 46,0 29.0

18 126.0 ?20.0 156.0 124,0 36.0 27.0 29.0 54.0 83.0 43.0 44.0 28.0

19 115.0 86.0 162.0 108.0 34.0 27.0 27.0 51.0 71.0 110,0 42.0 30.0

20 108.0 . 81,0 190.0 25.0 32,0 26.0 40.0 ?1.0 63.0 292,0 10.0 32.0

21 116.0 77,0 167.0 86.0 33.0 29.0 41.0 101.0 56.0 240.0 38.0 34.0

22 325.0 73.0 140.0 78.0 34,0 29,0 42.0 87.0 53.0 193.0 8.0 33.0

23 312.0 70.0 122.0 75.0 33.0 29.0 37.0 78.0 55.0 153.0 42,0 35.0

24 973.0 48.0 126.0 70.0 35.0 28.0 34.0 81.0 63.0 123,0 42,0 35.0

25 949.0 67.0 267.0 66.0 37.0 28,0 37.0 74,0 63,0 102.0 39.0 32,

26 727.0 181.0 245.0 63.0 91.0 28.0 78,0 68.0 56.0 85.0 346.0 36.0

27 580.0 10600.0 221.0 58.0 51.0 29.0 82.0 63,0 49.0 74.0 J6.0 63.0

28 430.0 770.0 166.0 8995.0 46.0 35,0 ?1.0 59.0 7.0 66.0 ig.0 100.0

29 300.0 143.0 92.0 42.0 $0.0 ?5.0 54.0 43.0 60.0 36.0 96.0

30 22,0 133.0 50.0 32.0 46,0 88.0 49.0 42, 58.0 32.0 846.0

31 216.0 210.0 37.0 70.0 45.0 60,0 78.0

HAX ?73.0 1000.0 526.0 191.0 91.0 50.0 23.0 101.0 113.0 292, 81,0 100.0

MIN 108.0 67,0 122.0 50.0 32,0 26.0 23.0 31.0 37.0 38.0. 32.0 27.0

HEAN 352.9 161.9 249.8 104.6 40.2 32.5 44.8 G977 55.8 87.0 51.3 41.2

YEARLY MAXTIHUM? 1000.0 YEARLY MINIMUMI 23.0 YEARLY MEAN!? 106.7



NISCHARGE COMFUTATIONS (CF8) FOR Cl CANAL FOR 1959

nay JANUARY FEBRUARY HARCH AP HAY JUNE JULyY AUGUST SEFTEMEER OCTOBER NOVEMEER LDECEMLER
1 73.0 72,0 98.0 170.0 54.0 43.0 216.0 110.0 49.0 98,0 148.0 84.0
2 72, 65.0 160.0 172.0 52.0 40.0 214.0 129.0 53.0 92.0 134.0 83.0
3 84.0 61,0 143.0 226.0 50.0 37.0 216.0 148.0 70.0 82.0 122.0 79.0
4 83.0 56,0 118.0 196.0 49.0 72.0 2146.0 135.0 80.0 72,0 111.0 2.0
3 74.0 60.0 98.0 153.0 48.0 72,0 214.0 114.0 81.0 47.0 98.0 70.0
b 65.0 86.0 86.0 129.0 45,0 72,0 154.0 100,0 80.0 65.0 ?1.0 71.0
7 41.0 88.0 80.0 114.0 43.0 72.0 134.0 147.0 76.0 72,0 84.0 62,0
8 57.0 2.0 76.0 101.0 42,0 72.0 154.0 160.0 73.0 81.0 82,0 67.0
9 95, 143.0 76.0 22.0 40.0 72,0 154.0 133.0 70.0 101.0 80.0 66.0
10 50.0 194.,0 76.0 84.0 39.0 72,0 154.0 166.0 75.0 104,0 68.0 65.0
11 49,0 161.0 692.0 78.0 40.0 52,0 158.0 228.0 68.0 101.0 64.0 63,0
12 52,0 131.0 65,0 74.0 43,0 52.0 158.0 2058.0 62.0 123.0 64.0 1.0
13 93.0 116.0 64.0 73.0 40.0 52,0 158.0 223.0 83.0 120.0 64.0 61.0
14 50.0 104.0 59.0 68.0 41.0 52,0 158.0 170.0 109.0 98.0 64.0 59.0
15 47.0 ?2, 06.0 467.0 42.0 91.0 158.0 168.0 134.0 85.0 64.0 57.0
14 47.0 62, 57,0 63.0 45.0 160.0 136.0 192.0 154.0 79.0 64.0 56.0
17 50,0 76,0 127.0 62,0 61,0 350.0 136.0 173.0 254.0 84.0 64.0 5.0
18 50.0 846.0 419.0 60,0 71.0 1090.0 1346.0 133.0 295.0 3564.0 63,0 954.0
19 49.0 ?23.0 754.0 59.0 78.0 1000.0 134.0 116.0 340.0 763.0 72,0 54.0
20 6.0 82.0 1060.0 63.0 78.0 883.0 1346.0 100.0 405.0 482.0 74.0 3.0
21 44.0 74,0 ?46.0 65.0 74.0 820.0 131.0 87.0 505.,0 713.0 170.0 18.0
22 45,0 45,0 819.0 74.0 72.0 760.0 131.0 78.0 417.0 ?40.0 328.0 48.0
23 90.0 59.0 &92.0 82, 66.0 633.0 131.0 72,0 347.0 ?87.0 225,0 54.0
24 51.0 65.0 572.0 79.0 52.0 633.0 131.0 67.0 314.0 ?248.0 1846.0 59.0
25 592.0 92,0 452.0 75.0 94,0 633.0 131.0 43.0 243.0 765.0 171.0 74.0
26 125.0 1.0 319.0 71.0 00.0 380.0 118.0 58.0 194.0 996.0 154.0 75.0
27 1346.0 50,0 336.0 672.0 49.0 380.0 112.0 $94.0 152.0 447.0 137.0 71.0
28 119.0 51,0 199.0 62.0 44.0 3680.0 102.0 2.0 133.0 J00.0 121.0 70.0
29 102.,0 184.0 592.0 47.0 380.0 $5.0 50.0 122.0 235.0 105.0 65.0
30 88.0 181.0 56.0 50.0 380.0 85.0 48.0 108.0 201.0 ?20.0 63.0
31 26.0 148.0 46.0 74,0 48.0 173.0 61,0
MAX 136.0 194.0 1060.0 226.0 76,0 1090.0 2146.0 228.0 505.0 ?87.0 328.0 84.0
MIN 44.0 50.0 56.0 546.0 392.0 37.0 74.0 48.0 49.0 6340 63,0 48.0
MEAN b6. 46 B83.4 27405 73.1 52.0 326,2 147.1 120.2 171.48 310.9 112.2 44.1

YEARLY HAXTHUMS 1090.0 YEARLY MINIMUNM! 37.0 YEARLY MEAN: 152.3



DAY
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HAX
HIN
HEAN

JAHUARY

58,0
59.0
60.0
57,90
56,0
44.0
46.0
446.0
44,0
46.0
46,0
446.0
44,0
392.0
41.0
37.0
38.0
39.0
35.0
31,0
30.0
29,0
31.0
30.0
34,0
37.0
38.0
37.0
37.0
iB8.0
35.0

60.0
29.0
41.8

FEBRUARY

29.0
28.0
34.0
43.0
116.0
249.0
221.0
161.0
128.0
104.0
90.0
689.0
89.0
87.0
84.0
77.0
71.0
6900
69,0
66,0
3.0
41.0
67.0
80.0
129.0
157.0
144,0
120.0
109.0

249.0
28.0
97.9

HARCH

?3.0
64.0
78.0
83.0
80.0
70,0
63.0
58.0
56.0
83.0
52.0
47.0
45.0
446.0
44.0
773.0
1190.0
1540.0
1440.0
1300.0
1180.0
1100.,0
1000.0
88%9.0
748.0
672.0
573.0
486.0
393.0
304.0
247.0

13540.0
45.0
478.3

YEARLY HAXTHUM?

DISCHARGE COMFUTATIONS (CFS) FOR €1 CANAL FOR 1960

AFRIL HAY
2146.0 440.0
2956.0 440.0
242.0 440.0
200.0 440.0
206.0 404.0
193.0 230.0
149.0 1568.0
126.0 136.0
110.0 116.0

?4.0 9?2.0

86.0 87.0

82.0 76,0

78.0 67.0

&8.0 62.0

68.0 40.0

61.0 59.0

95.0 07.0

55.0 5%2.0

55.0 52.0

5540 59.0

§5.0 59.0

55.0 59.0

55.0 5%.0

55.0 59.0

55.0 59.0

553.0 59.0

55.0 52.0

55.0 592.0

9540 99.0

55.0 59.0

592.0
295.0 440.0

655.0 59.0

101.5 135.8
1580.0

JUNE

?3.0
95.0
95.0
25.0
95.0
95.0
95.0
95.0
95‘0
153,0
127.0
110.0
95.0
83.0
78.0
79'0
101.0
164.0
423.0
1020.0
1150.0
?87.0
793.0
926.0
B467.0
758.0
734,0
752.0
687.0
729.0

JULY

604.0
4681.0
398.0
357.0
328.0
599.0
G73.0
433.90
334.0
261.0
217.0
261.0
334.0
50740
591.0
526.0
695.0
765.0
700.0
512.0
343.0
251.0
251.0
215.0
240.0
635.0
729.0
?73.0
742.0
237.0
819.0

273.0
215.0
516,46

YEAKLY MINIMUMG

AUGUST

784.0
726.0
612.0
498.0
400.0
338.0
306.0
2867.0
258.0
218.0
168.0
144.0
129.0
124.0
114.0
?9.0
23.0
78.0
73.0
70.0
4&7.0
692.0
78.0
87.0
86.0
108.0
116.0
101.0
88.0
82.0
79.0

784.0
7.0
208.9

SEFTEMRER

74,0
72,0
69.0
92!0
151.,0
252.0
251.0
243.0
204.0
402,0
1240.0
1170.0
1070.0
936.0
822,0
693.,0
976.,0
519.0
317.0
438.0
355.0
1020.0
1330.,0
1580.0
1560.0
1510.0
1450.0
1420.0
1430.0
1430.0

1580.0
9.0
769.9

OCTORER  NOVEMEER

1520.0
1420.0
1340.0
1250.0
1180.0
1130.90
1170.0
1170.0
1120.0
1100.0
1030.0
?45.0
853.,0
742,90
625.0
507.0
428.0
372,0
328.0
286.0
252.0
249.0
210.0
192,
164.0
138.0
136.0
123,90
110.0
106.0
116.0

-
4

6]
(=4
<

YEARLY MEAN]

179.0
168.0
1346.0
122.0
112,
104.0
96.0
70.0
84.0
80.0
75,0
72,0
72,0
70,0
70.0
70‘0
72,0
70,0
68,0
65.0
62,0
62,0
59.0
§5.0
54.0
92.0
55.0
53.0
95.0
49.0

294.4

DECEMBER

3?2.0
38.0
40.0
42,0
44.0
42.0
41.0
12,

41.0
12.0
44.0
41.0
37.0
37.0
45,0
46.0
46.0
47.0
47 .0
47 .0
47.0
47.0
46,0
46.0
46.0
456.0
45.0
45.0
45.0
45.0
43,0

47.0
37.0
43.6



BAY JANUARY
1 43.0
2 43.0
3 43.0
4 41.0
9 11.0
é 41.0
7 40.0
8 40.0
9 40.0

10 45.0

11 45.0

12 47.0

13 50.0

14 110.0

15 220.0

14 190.0

17 130.0

18 96,0

19 82.0

20 70.0

21 62,0

22 56.0

23 56.0

24 56.0

25 96,0

26 55.0

27 54,0

28 %4.0

29 54.0

30 54.0

31 53.0

MAaX 220.0

MIN 40.0

MEAN 66.7

FEBRUARY

92,

49.0
$0.0
£0.0
5.0
57.0
57.0
65.0
65.0
58.0
55,0
53.0
50.0
47.0
44.0
42,

44.0
45,0
44.0
44.0
44,0
2.0
4200
40.0
39.0
37.0
392.0
32.0

65.0
37.0
48.2

MARCH

39.0
39.0
3%2.0
38.0
38.0
38.0
38.0
37.0
37.0
36.0
36,0
36.0
40.0
45.0
4800
45.0
38.0
41.0
50.0
44.0
68.0
65.0
56.0
47.0
40.0
36.0
36,0
35.0
34.0
32,0
32.0

8.0
32.0
42.0

YEARLY MAXTHUM?

AFRIL HAY
34.0 35.0
36.0 32.0
31,0 35,0
26.0 42,0
23.0 32.0
29.0 29.0
28.0 29.0
47.0 28.0
41,0 27.0
152.0 30.0
150.0 35.0
109.0 29.0
97.0 27.0
78.0 25.0
467.0 25,0
$7.0 26,0
53.0 26.0
49.0 25.0
43.0 26.0
34.0 23.0
34,0 22,
35.0 20.0
36,0 19.0
46.0 16.0
43.0 20.0
35.0 37.0
37,0 83.0
33.0 66.0
32.0 45.0
31.0 40.0
34.0
152.0 83.0
23.0 16.0
52.1 31.9
220.0

JUNE

32.0
28.0
26,0
2842
24.0
22.0
25.0
28.0
27.0
26,0
3000
30.0
30.0
30.0
29.0
27.0
22.0
1600
17.0
18.0
25.0
20.0
20,0
25.0
30.0
42,0
86.0
118.0
128.0
114.0

126.0
16,0
38.0

JuLy

23.0
77.0
70.0
104.0
1146.0
102.0
?1.0
84.0
83.0
78,0
154.0
213.0
185.0
156.0
132,0
112.0
99.0
86.0
?8.0
1560
161.0
139.0
121.,0
102.0
89.0
74.0
65.0
66.0
62.0
53.0
45,0

213.0
45,0
105.4

YEARLY MINIMUMG

BISCHARGE COMFUTATIONS (CFS) FOR 1 CANAL FOR 1961

AUGUST

40,0
41.0
41.0
446.0
44.0
41.0
40.0
41.0
36,0
33.0
32.0
27.0
25.0
26.0
35.0
39.0
44,0
42.0
48.0
49.0
44,0
38.0
3740
34.0
33.0
41.0
41.0
44,0
7640
?8.0
104.0

104.0
25.0

43.9

SEFTEMBER

85.0
72,0
64.0
51.0
43.0
38.0
346.0
34.0
31.0
27.0
28,0
25.0
23.0
24,0
25.0
30.0
66.0
124,90
136.0
126.0
108.0
91.0
77.0
67.0
599.0
52.0
47.0
43 00
40.0
40.0

O0CTOBER

35.0
35.0
33.0
31.0
28.0
37.0
46,0
42,0
35.0
30.0
35.0
42.0
41.0
46.0
60.0
70,0
66,0
54.0
42.0
42.0
35.0
35.0
31.0
31.0
28.0
27.0
31.0
37.0
44,0
48.0
43.0

70.0
27.0
40.0

YEARLY HEAN:

NOVEMBER

42.0
40.0
39.0
37.0
38.0
49.0
55,0
52.0
43.0
43,0
40.0
40,0
39.0
39.0
37.0
35.0
32.0
29.0
28,0
25.0
192.0
28.0
31.0
30.0
30.0
32,0
29.0
30.0
27,0

49.4

DECEMEBER

CCCCOTCOTCOTCCO

O NN W NG

-

-
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32.0
32.0
30.0
31.0
31.0
31.0
33.0
34.0
33.0
33.0
32,

29.0
27.0
29.0
33.0
3540
33.0
31.0
30.0



L]

NISCHARGE COMFUTATIONS (CFS) FOR Cl1 CANAL FOR 1942

nAay JANUARY FEBRUARY MARCH AFRIL MAY JUNE JuLy AUGUST SEFTEMBER OCTOBER NOVEMBER DECEMRER
1 30.0 27.0 26.0 27.0 20.0 16.0 54.90 ?4.0 326.0 267.0 34,0 38.0
2 31.0 26,0 30.0 34,0 19.0 18.0 55.0 114.0 297.0 250.0 36.0 25,0
3 29.0 26.0 32.0 33.0 20.0 23.0 49.0 112,90 283.0 220.0 36,0 26.0
4 29.0 26,0 30.0 31.0 20.0 25.0 40,0 ?6.0 253.0 224.,0 36.0 30,0
S 30.0 27.0 32, 27.0 20.0 27.0 33.0 144.0 232.0 216.0 35.0 32,0
b 30.0 8.0 32, 27.0 23,0 24.0 29.0 343.0 215.0 194.0 33.0 24.0
7 33.0 25.0 31.0 27,0 24.0 23,0 25.0 36940 277.0 173.0 36,0 30.0
8 33.0 27.0 30.0 31.0 21.0 22, 24,0 328.,0 375.0 156.0 8.0 38.0
? 32,0 28.0 30.0 34.0 20.0 22,0 45.0 272.0 323.0 140.0 82.0 34.0
10 2. 32.0 32.0 32.0 19.0 26.0 150.,0 218.0 243.,0 127.0 114.0 8.0
11 31.0 20.0 33.0 28.0 20.0 28,0 194.0 1794.0 194.0 112,0 107.0 3?2.0
12 31.0 28.0 32.0 25.0 20.0 29.0 194.0 180.0 152.0 100.0 78,0 41.0
13 33.0 28.0 36.0 24.0 20.0 28,0 157.0 142.0 155.0 20.0 V0.0 35.0
14 34.0 28.0 35.0 25.0 18.0 30.0 122,0 123.0 177.0 83.0 76.0 43.0
15 34.0 27.0 33.0 21,0 18.0 33.0 103.0 148.0 245.0 76,0 75,0 44,0
14 35.0 27.0 41.0 22,0 18.0 34.0 87.0 314.0 198.0 48.0 68.0 42,0
17 33.0 27.0 42.0 17.0 12.0 33.0 2.0 260.0 151.0 57.0 63.0 41,0
i8 32,0 28.0 38.0 17.0 21.0 32.0 74.0 297.0 127.0 59.0 59.0 40,0
19 31.0 28.0 30.0 17.0 21.0 30.0 14946.0 483.0 12640 49.0 56.0 38.0
20 30.0 29.0 27.0 17.0 18.0 26,0 330.0 698.,0 81640 5040 53.0 37.0
21 31.0 27.0 25.0 17.0 17.0 26,0 289.0 588.0 ?90.,0 51.0 51.0 37.0
22 30.0 26.0 27.0 17.0 18.0 30.0 208.0 4461.0 883.0 94.0 49.0 36.0
23 29.0 26.0 47.0 17.0 18.0 44,0  155.0 375.0 999.0 58.0 54.0 36.0
24 28,0 26.0 58.0 17.0 18.0 43.0 129.0 321.0 1180.0 50.0 56.0 36,0
25 29.0 29.0 50.0 18.0 16.0 39.0 109.0 . 298.0 9992.0 48,0 55.0 37.0
26 28,0 28.0 51.0 19.0 16,0 38.0 ?4.0 343.0 842.0 43.0 43.0 37.0
27 28.0 27.0 o2, 23,0 15.0 38.0 80.0 412.0 706.0 44.0 39.0 37.0
28 28,0 26.0 43.0 23,0 15.0 44.0 84.0 424.0 572.0 45.0 37.0 36.0
29 25.0 35.0 22.0 17.0 53.0 82.0 375.0 424.0 43.0 43.0 37.0
30 26.0 32.0 21.0 17.0 53.0 74.0 321,90 316.0 42,0 43.0 31.0
31 27.0 30.0 17.0 76,0 321.0 41.0 29,0
MAX 35.0 32.0 58.0 34.0 24.0 53.0 330.0 498.0 1180.0 267.0 114,0 14,0
MIN 25.0 20.0 25.0 17.0 15.0 16.0 24.0 24,0 126.0 41.0 33,0 24.0
MEAN 30.4 27.0 35.6 23,7 18.8 31.2 108,46 297.0 435.9 104.2 56.5 35.3
YEARLY MAXIMUM: 1180.0 YEARLY MININUM? 15.0 YEARLY HEANI 100.6



£

vay

NN D WS =

10
11

13
14
15

146

18
19

21
23
24
25
26
27
24
29
30
31

MAX
MIN
HEAN

JANUARY

30.0
31.0
29.0
29.0
30.0
3o.0
33.0
33.0
32.0
32.0
31.0
31.0
33.0
34.0
34.0
35.0
33.0
32.0
31.0
30.0
31.0
30.0
29.0
28.0
29.0
28.0
28.0
28.0
25.0
26.0
27.0

35.0
25,0

30.4

RISCHARGE COMFUTATIONS (CFS) FOR €1 CANAL FOR

FEBRUARY HARCH AFRIL
27.0 26.0 27.0
26.0 30.0 34.0
26,0 32.0 33.0
26,0 30,0 31.0
27.0 32.0 27.0
28,0 32.0 27.0
25.0 31.0 27.0
27.0 30.0 31.0
28.0 30.0 34.0
32.0 32, 32.0
20.0 331.0 28.0
28.0 32.0 25.0
28.0 3é4.0 24,0
28.0 35.0 25.0
27.0 33.0 21.0
27.0 41.0 22,0
27.0 42.0 19.0
28.0 38.0 17.0
28.0 30.0 17.0
29.0 27.0 17.0
27.0 25.0 17.0
26.0 27.0 17.0
26.0 47.0 17.0
25.0 58.0 17.0
29.0 50.0 18.0
28.0 51.0 19.0
27.0 52, 23.0
26.0 43.0 23.0

35.0 22,
32.0 21.0
30.0
32.0 58.0 34.0
20.0 25.0 1i7.0
27.0 35.6 23.7
YEARLY HAXIMUMG 1180.0

HAY JUNE JuLy
20.0 16,0 54.0
12.0 18.0 55.0
20.0 23.0 49.0
20.0 25.0 40.0
20.0 27.0 33.0
23.0 24,0 29.0
24.0 23.0 23.0
21.0 22,0 24.0
20.0 22,0 45.0
19.0 26.0 150.0
20.0 28.0 194.0
20.0 29.0 196.0
20.0 28.0 137.0
18.0 30.0 122,0
16.0 33.0 103.0
18.0 34,0 87.0
19.0 33.0 72,0
21.0 32.0 74.0
21.0 30.0 146.0
18.0 26.0 330.0
17.0 24.0 289.0
i8.0 30.0 208.0
18.0 44.0 155.0
18.0 43.0 129.0
16.0 39.0 109.0
16.0 iB.0 ?4.0
15.0 8.0 80.0
15.0 44.0 84.0
17.0 53.0 82.0
17.0 53.0 74,0
17.0 76.0
24,0 53.0 330.0
15.0 16.0 24.0
18.08 31.2 108.6

YEARLY MININMUM?

AUGUST

94.0
114.0
112,0

96.0
144.0
343.0
369.0
328.0
272.0
218.0
194.,0
180.0
142.0
123.0
148.0
314.0
260.0
297.0
483.0
498.0
588.0
451.0
375.0
321.0
298.0
343.0
412.0
424,0
375.0
321,0
321,0

698.0
?4.0
297.0

15.0

1962

SEFTEMEBER

326.0
297.0
283.0
253.0
232.0
215.0
277.0
375.0
323.0
243.0
194.0
152,
135.0
177.0
245.0
198.0
151.0
127.0
12640
816.0
?90.0
883.0
799.0
1180.0
9972.0
842,0
706.0
572,0
424.0
3146.0

OCTOEER

267.0
250.0
220,90
224,90
216.0
174.0
173.0
156.0
140.0
127.0
112,0
100.0
20.0
83.0
76,0
68.0
57,0
59.0
492.0
50.0
51.0
54.0
38.0
50.0
48.0
43.0
44.0
45,0
43.0
42,0
41.0

YEARLY HEAN?

NOVEHEBER

34.0
356.0
36.0
36,0
35.0
33.0
36,0
8.0
82.0
114.0
107.0
98.0
20.0
76.0
75.0
48.0
63.0
59.0
56.0
53.0
51.0
49.0
94.0
56'0
99.0
43.0
392.0
37.0
43.0
43,0

100.4

R N AR R
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e + & = = =

T >2TOCLOULID
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Lh e
- .

BECEMLER

CCOCLOCCOTOOCCOC

43.0
44.0
42.0
41.0
40.0
348.0
37.0
37.0
Jé6.0
36.0
36,0
37.0
37.0
37.0
36.0
37.0
31.0
29.0



DISCHARGE COMFUTATIONS (CFS) FOR C1 CANAL FOR 1965

Ay JANUARY FEBRUARY HARCH APRITL MAY JUNE JuLy AUGUST SEFTEMBER OCTORER NOVEMBER DECEMBER
1 43,0 32.0 S98.0 107.0 29.0 19.0 62.0 65.0 34.0 78.0 305.0 48,0
2 42, 40.0 52.0 ?23.0 30.0 19.0 55.0 42,0 35.0 20.0 278.0 44.0
3 42.0 46,0 56.0 79.0° 28.0 192.0 56,0 70.0 33.0 91.0 202.0 42,0
4 45.0 44.0 7.0 68.0 26.0 19.0 53.0 82.0 32, 82, 155.0 44,0
9 44,0 41.0 53.0 461.0 26.0 23,0 49.0 24.0 28.0 71.0 125.0 42.0
é 43.0 42.0 48.0 54.0 26.0 26.0 64,0 24,0 29.0 62,0 123.,0 40.0
7 42,0 50.0 44.0 50.0 26.0 26,0 74.0 83.0 25.0 70.0 216.0 41.0
8 41.0 56.0 40.0 48,0 24.0 37.0 40,0 75.0 42,0 93.0 238.0 38.0
9 41.0 54.0 37.0 44.0 25.0 58,0 58.0 85.0 37.0 80.0 184.0 40.0

10 40.0 50.0 36,0 42.0 26.0 28.0 52.0 133.0 33.0 63.0 136.0 8.0

11 41.0 46,0 35.0 40.0 24,0 114.0 462.0 139.0 31.0 546.0 109.0 36,0

12 42,0 42.0 34.0 8.0 24,0 167.0 62.0 122.0 30.0 56,0 96.0 38.0

13 39.0 39.0 35.0 38.0 25.0 207.0 76.0 104.0 29.0 49.0 86.0 42,0

14 38,0 36,0 40.90 37.0 26,0 203.0 137.0 87.0 28.0 54,0 80.0 42,

15 38.0 36.0 40.0 34.0 24,0 164.0 - 273.0 75.0 29.0 468.0 71,0 41.0

14 39.0 36,0 i8.0 32.0 21.0 188.0 270,90 71.0 29.0 109.0 66,0 41.0

17 34.0 34.0 392.0 36.0 19.0 221.0 220.0 61.0 42,0 111.0 63.0 41.0

18 37.0 35.0 36.0 34.0 19.0 240.0 207.0 55.0 498.0 ?23.0 58.0 40.0

19 40.0 35.0 35.0 31.0 192.0 277.0 225.0 52.0 49.0 81,0 56.0 41.0

20 39.0 35.0 33.0 29.0 19.0 209.0 2456.0 60,0 42.0 81.0 54.0 52.0

21 38.0 35.0 31.0 30.0 20,0 147.0 267.0 91.0 41.0 74.0 54.0 66.0

22 36,0 37.0 33.0 32.0 21.0 111.0 245.0 82.0 40.0 71.0 52.0 64.0

23 35.0 47.0 31.0 33.0 20.0 95.0 196.0 48.0 37.0 92,0 50.0 54.0

24 35.0 82.0 31.0 29.0 20.0 137.0 151.0 58,0 34.0 98.0 50.0 - 49.0

25 36.0 ?46.0 30.0 27.0 21.0 121.0 1146.0 52,0 33.0 84.0 5040 48.0

26 34,0 ?46.0 29.0 27.0 192.0 124.0 100.0 45,0 33.0 72,0 50.0 46,0

27 36.0 82.0 30.0 32,0 19.0 116.0 94,0 42.0 33.0 5.0 52,0 43,0

28 34.0 70,0 5.0 33.0 19.0 9460 78.0 40.0 36.0 60.0 50.0 42.0

29 32.0 174.0 35.0 i8.0 83.0 70.0 38.0 41.0 56.0 52.0 41.0

30 30.0 150.0 34.0 20.0 72,0 68,0 37.0 49,0 53.0 50.0 41.0

31 31.0 122.0 21.0 66.0 34.90 100.0 40.0

HAX 45.0 ?6.0 174.0 107.0 30.0 2770 273.,0 139.0 49.0 111.0 305.0 66.0

MIN 30.0 32,0 29.0 27.0 i8.0 19.0 49.0 34.0 25.0 49,0 50.0 36.0

MEAN 38.3 49.1 51.7 43.6 22.7 114.95 123.1 72.8 35.3 76.2 107.0 44.0

YEARLY MAXIMUNMG 305.0 YEARLY HINIMUM? 18.0 YEARLY MEAN: 64,9



HISCHARGE COMFUTATUIONS (CFS) FOR C1 CANAL FOR 1964

DAY JANUARY FEBRUARY MHARCH AFRIL HAaY JUNE JuLy AUGUST SEFTEMBER OCTOBER NOVEMBER DECENDER
1 191.0 88.0 74.0 48.0 38.0 26.0 36.0 30.0 200.0 118.0 76.0 70.0
2 175.0 85.0 ?4.0 41.90 8.0 30,0 36.0 29.0 858.0 113.0 73.0 64,0
3 149.0 80.0 84.0 38.0 .62, 54.0 35.0 28.0 844,0 125.0 65.0 57.0
4 131.0 142, 76.0 37.0 51.0 205.0 34.0 26.0 814.0 128.0 67.0 60.0
3 116.0 438.0 62.0 33.0 41.0 156.0 37.0 25,0 760.0 117.0 646.0 883.0
&4 105.0 700.0 70.0 35.0 44. 145.0 37.0 28,0 643.0 117.0 64.0 105.0
7 122, 973.0 70.0 32, 40.0 125.0 37.0 34.0 941.0 ?7.0 59.0 6.0
8 211.0 484.0 66.0 31.0 37.0 97.0 346.0 35.0 464.0 113.0 56.0 84.0
9 195.0 435.0 62.0 32.0 35.0 80.0 33.0 40.0 4146.0 117.0 52.0 74.0

10 163.0 343.0 u8.0 32.0 34,0 6940 31.0 56.0 973.0 112.0 48.0 66,0

11 140.0 280.0 54.0 31.0 32.0 40.0 30.0 72.0 643.0 104.0 49.0 61.0

12 239.0 245.0 92,0 33.0 30.0 52,0 32,0 104.0 502.0 133.0 49.0 58.0

i3 471.0 199.0 50.0 31.0 32,0 . 47.0 32.0 104.0 602, 385.0 48.0 59.0

14 348.0 171.0 47.0 28.0 44.0 44.0 30.0 88.0 693.0 345.0 47.0 G4.0

159 250.0 153.0 45.0 31.0 67.0 40.0 27.0 72,0 680.0 274.0 49.0 49.0

14 230.,0 141.0 44.0 29.0 66,0 36,0 2640 2.0 726,0 228.0 50.0 91.0

17 1130.0 135.0 446.0 2640 57.0 34.0 26.0 56.0 644.,0 189.0 50.0 31.0

18] 191.0 124.0 45.0 24.0 47.0 34.0 30,0 50.90 5941.0 154.0 50.0 $1.0

19 167.0 137.0 41.0 24,0 42,0 34.0 28.0 47.0 438.0 131.0 48,0 G6.0

20 156.0 137.0 38.0 19.0 38.0 33.0 27.0 45.0 362.,0 119.0 4560 $59.0

21 145.0 116.0 32.0 19.0 35.0 31.0 27.0 47.0 281.0 113.,0 47.0 54.0

22 133.0 105.0 38.0 32,0 34.0 30,0 26.0 49.0 256.0 105.0 45.0 50.0

20 127.0 102, 38.0 25.0 33.0 29,0 28.0 47.0 227.0 ?3.0 44,0 49.0

24 118.0 ?6.0 35.0 24.0 31.0 38,0 38.0 45.0 198.0 85.0 49.0 47.0

29 111.0 86.0 33.0 24.0 30.0 44.0 48.0 44,0 177.0 80.0 54.0 46.0

26 115.0 88.0 32.0 29.0 28.0 45.0 53.0 42.0 161.0 80.0 53.0 45.0

27 115.0 79.0 34.0 26,0 23.0 41.0 54.0 132, 181.0 78.0 51.0 44,0

28 111.0 87.0 42,0 29.0 24.0 38,0 48.0 1040.0 143.0 78,0 53.0 47.0

2 1060 101.0 64.0 30.0 24.0 34.0 41.0 970.0 135.0 95.0 82, 16.0

30 9?2.0 75.0 28.0 24.0 35.0 36.0 1120.0 128.0 87.0 86.0 46.0

31 92.0 58.0 26,0 33.0 1000.0 83.0 44.0

MAX 471.0 700.0 ¥4.0 18.0 67.0 205.0 4.0 1120.0 200.0 385.0 86.0 105.0

Hin 92,0 79.0 32.0 12.0 24.0 26.0 26.0 25.0 128.0 78,0 44.0 44.0

54.5 30.1 39.0 a0, 9 34.6 179.6 483.4 135.4 5.8 S4.0

HEAN 167.9 205.2

YEARLY MAXTMUM? 1120.0 YEARLY MINITHUM! 19.0 YEARLY MEAN? 124.5



DAY
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e lnl

2wt

27

MAX
MIN
HMEAN

JANUARY

42.0

2.0
12.0
45.0
47.0
48.0
46.0
45.0
45'0
44.0
42.0
44,0
42.0
42.0
43.0
43.0
42.0
2.0
48.0
19.0
49.0
47.0
47.0
46,0
15.0
45.0
44,0
47,0
44,0
41.0
42,0

49.0
41,0
4.5

FEBRUARY

11.0
41.0
41.0
42.0
42,0
41.0
3%.0
42.0
6840
110.0
100.0
?2.0
100.0
28.0
84.0
76.0
70.0
62.0
58.0
54.0
95.0
81.0
?6.0
88.0
78,0
71.0
62,0
60.0

676

MARCH

57.0
53.0
51,0
50.0
49.0
46.0
46.0
46,0
45.0
44,0
44,0
2.0
41.0
42.0
40.0
40.0
3%.0
3?.0
41.0
140.0
39.0
39.0
39.0
ig.o0
37.0
37.0
37.0
39.0
41.0
44,0
45,0

57.0
37.0
42,9

YEARLY MAXIMUMS

AFRTL

14.0
43.0
10.0
39.0
38.0
37.0
37.0
37.0
3800
36.0
35.0
36.0
35.0
35.0
35,0
35.0
34.0
34,0
33.0
32,0
31,0
30.0
30.0
30.0
29.0
29.0
29.0
25.0
28.0
30.0

44.0
25.0
J4.1

732.0

NISCHARGE COMFUTATIONS (CFS) FOR

JUNE

22.0
22,0
35.0
3900
34,0
31,0
28.0
27.0
28.0
37.0
41.0
37.0
40.0
56.0
4040
54,0
62,0
B86.0
143.0
336.0
232.0
172.0
168.0
270,0
200.0
155.0
220.0
227.0
430.0
680.,0

480.0
22,0
132.4

C1 CANAL FUR
JuLy AUGUST
654.0 273.0
719.0 379.0
617.0 321.0
661.,0 334.0
732.0 656.0
680.0 677.0
643,0 641.0
350.0 615.0
450.0 573.0
656,0 457.0
478.,0 354.0
379.0 339.0
308.0 385.0
311.0 338.0
278.0 3564.0
228.0 306.0
201.0 246.0
237.0 207.0
218.0 188.0
188.0 161.0
157.0 144.0
140.0 128.0
1392,0 110.0
162.0 102.0
214.,0 ?7.0
217.0 831.0
196.0 80.0
227.0 79.0
286.0 70.0
379.0 66,0
347.0 63.0
732.0 677.0
13%9.0 63.0
375.9 284.9
22.0

YEARLY MINIMUMS

1967

SEFTEMERER

58.0
53.0
50.0
55.0
64.0
62.0
67.0
5800
57.0
80.0
80.0
8600
99.0
116.0
125.0
120.0
101.0
83.0
77.0
64.0
59.0
54.0
52.0
49.0
47,0
45.0
?3.0
201.0
220.0
203.,0

DCTORER NOVEMEBER

163.0
197.0
168.0
128.0
102.0
?2.
?1.0
86.0
79.0
76.0
76.0
70.0
598.0
92,0
53,0
53,0
93.0
51.0
43.0
13.0
42,0
41.0
41,0
41.0
42.0
43.0
39.0
35.0
36.0
38.0
38.0

YEARLY MEAN:

39.0
38.0
41.0
41.0
141.0
34.0
26.0
33'0
36.0
39.0
37.0
38.0
37.0
37.0
37.0
36.0
38.0
37.0
34,0
35.0
36.0
36.0
34.0
37.0
34.0
34.0
3400
35.0
39.0
38,0

41.0
26.0
36.4

104.5

NECEMEBER

37,0
36.0
33.0
32.0
33.0
34.0
33.0
34.0
31.0
32,

33.0
40.0
47.0
82.0
73.0
58.0
54.0
50.0
58,0
55.0
46.0
14,0
13.0
37.0
45.0
44.0
420

42,0
44.0
44.0
44.0

82.0
31.0
43,9



NISCHARGE COHMFUTATIONS (CFS)FOR 1 CANAL FOR 1946

Ay JANLIARY FERRUARY HARCH APRIL MAY JUNE Jury AUGUST SEFTEMBER OCTORER NOVEMBER DECENBER
1 0.0 200.,0 531.0 G4.0 40.0 97.0 726.0 130.0 78.0 207.0 87.0 44,0
2 3v.0 163.0 440.0 144.0 40.0 114.0 781.0 182.0 76.0 615.0 80.0 42,
3 38.0 135,0 354.0 . 41.0 37.0 78.0 609.0 193.0 64.0 558.0 74.0 40.0
q 32.0 108.0 262.0 41,0 36.0 89.0 4464.0 179.0 &6.0 398.0 8.0 12.0
9] 40.0 ?5.0 240.0 54.0 34.0 252.0 364.0 171.0 62,0 313.0 66.0 54.0
é 14.0 84.0 249.0 54.0 34.0 839.0 3046.0 225.0 61.0 255.0 47.0 58.0
7 47.0 74.0 191.0 53.0 34.0 685.0 255.0 560.0 60.0 277.0 60.0 58.0
g 5.0 67.0 156.0 18.0 36.0 507.0 219.0 870.0 60.0 514.,0 54.0 57.0
% 44,0 62,0 132.0 45.0 48.0 1140.0 196.0 789.0 67,0 558.0 56.0 54.0

10 2.0 5.0 121.0 46,0 54.0 1030.0 175.0 682,0 75.0 591.0 57.0 53.0

11 45.0 98.0 108.0 41,0 890.0 791.0 154.0 573.0 87.0 181.0 54,0 52.0

12 58.0 54.0 100.0 140.0 49.0 5683.0 144.0 4466.0 101.0 362.0 52.0 52.0

13 ?2.0 80,0 100.0 37.0 47.0 43840 136,0 379.0 133.0 306.0 51.0 51.0

14 24,0 50.0 122.0 35.0 46.0 372.0 142,0 348.0 132.0 617.0 954.0 50.0

15 80.0 9.0 128.0 35.0 43.0 448.0 130.0 334.0 116.0 667.0 60.0 18,0

14 73,0 15.0 103.0 36.0 40.0 538.0 114.0 327.0 113.0 543.0 68.0 18,0

17 65,0 45,0 74.0 32,0 37,0 401.,0 104.0 266.0 149.0 114,0 44,0 47.90

18 4£0.0 44.0 84.0 32.0 37,0 394.0 96.0 227.0 178.0 347.0 58.0 50.0

19 53,0 47.0 74.0 32.0 37.0 630.0 89.0 206.0 204.0 284.0 55.0 50.0

20 91.0 48.0 68.0 33.0 34640 669.0 83.0 182.0 213.0 248.0 56.0 50.0

3 | 84.0 47.0 64.0 32.0 39.0 512.0 79.0 159.0 348.0 224.0 49.0 48.0

a2 148.0 51.0 64.0 32.0 80.0 586.0 78.0 152.,0 3562.0 204.0 31,0 47.0

23 391.0 446.0 57.0 31.0 95.0 609.0 80,0 167.0 325.0 191.0 15.0 16,0

24 356.0 1250.0 51.0 30.0 70,0 514.,0 76,0 156.0 274.0 177.0 50.0 46.0

25 249.0 1040.0 18,0 31.0 58.0 390.0 668.0 140.0 228.0 163.0 50.0 44.0

26 250.0 856.0 15.0 30,0 59.0 311.0 88.0 150.0 200.0 148.0 91.0 44.0

27 405.0 703.0 45.0 31.0 62,0 256.0 127.0 143.0 179.0 141.0 50.0 43.0

28 323.0 576.0 43.0 31.0 84.0 226.0 111.0 117.0 167.0 127.0 46.0 A43.0

29 240.0 43.0 32.0 86.0 208.0 %2.0 102.,0 173.0 1146.0 6.0 42,

30 312.0 53.0 31.0 86.0 374.0 81.0 ?5.0 1846.0 101.0 50.0 43.0

31 276.0 58.0 80.0 76.0 85.0 ?8.0 42,0

HAX 405.0 1250.0 531.0 54.0 93,0 1140.0 926.0 870.0 362.0 66740 87.0 8.0

MIN 38.0 44,0 43.0 30.0 34.0 89.0 48,0 85.0 60.0 98.0 31.0 40.0

HEAN 133.2 232.3 136.4 3.1 51.9 477.4 207.0 282.4 151.2 330.95 £7.0 48.0

YEARLY HAXIHOUHG 1250.90 YEARLY MINIMUNG 30.0 YEARLY MEAN! 178.4



NISCHARGE COMFUTATIONS (CFS) FOR C1 Calal For 1077

nny JAN FER MAR AR HAY JUN L ALIG N ney HW
1 0.0M 0.0M 0.0M 53.0 22,9 110.6 10¢. 4 1¢0,9 136, 4 0, 0n Jea. e
e 0.0M 0.0M 0.0M 47.3 24,4 111.5 115,32 17e.8 17804 Q00 208
3 Q.01 0.0 0O.0M 45,7 23.46 124.,0 124.9 174,44 3a80.0 0,0 7
4 0.0M 0,0MH 0.0M 49,7 . 24.4 118.2 144,82 G76.% 0.0 &
N} 0 OM 0.0M 0.0M 0.0M 2745 122,46 150.1 HHOL 0 Q. 0H 3
[ 0 0on 0.0H 0.0 Q. 0N J30.0 170.1 124,46 e, G . Ot &
7 0.0M 0.0M 0.0M G2l 2F 32,6 |59 .3 124.9 D474 0.0M 264.3
8 0.0M 0.0M 0.0M 44,9 33.5 140,24 110,46 462, 9 OLOH
k4 0,00 0.0H 0.0H 38,1 3741 129,727 101.1 398.0 QL0
10 0.0H 0.0M 70.,0F S1.4 A5.7 124.0 eRL7 3ah.7 0.0H s
1 0,01 0.0 1172.2 45,5 1.4 112,45 gr.2 O 0M 2.8
12 0.0 0,0M 105.8 2.5 5444 1106 1.8 0, OM 14,2
13 Q.01 0.,0MH 102,1 41,0 5.9 107.7 114.4 291 .8F 123,0
14 0.0H 0.0M 101.1 37.1 41,3 100.2 1246.8 Q73O 1oy, 0
15 0.0M 0.0M F2.7 39,0 28.4 71.8 118.2 2Z0.Q 168,22
14 0,0 0.0M 84,5 i8.1 3.6 84,5 157.1 193.1 19e, 8
17 0.0H 0.0H 77.2 37.1 28,4 81,7 1463.6 180.9 1va.e
18 00N Q. 0M 72, 34.4 25.9 X5 14346 18%.8 15641
19 0.0M 0.0M 71.9 31.7 23.6 £o.8 147.2 168,77 1433 NN
20 0.0M Q.01 69,2 32.6 215 74,5 125.9 203.2 133,46
21 0.0M 0.0M 70.1 30.0 21.5 67 8 114.4 21141
22 0.0 0.0 63.2 26,7 24.4 2.3 107.7 220.5
2 Q. 0H 0.0M 7643 Q6.7 6.2 62,3 103.9 232, AF
24 T 0.0M 0.0M 69 .2 26.7 31.7 68,4 101.1 0. 0M
25 0.0M 0.0M 60.6 33.5 6.2 9Y.7 102.1 QOM 347.8
26 0.0H 0.0M 8.0 34.4 45.7 GR.O 8.2 0,01 e, ar
27 0.,0M 0.0M 53.9 aB.1 61.4 Sha 4 Pé oA Q. 0N
28 0.0H 0.0H 48,9 8.4 7%.4 6.4 $G.2 0. 0M
a9 0.0 50.4 22.¢ 84.5 0.9 102.¢ 0.0H
30 0.0M 49.7 22.2 ?4.4 bbb 116.2 0. 0M
31 0.0M 53.0 10241 109.6 134.6
MEAN 0.0F 0.0F 74.5F 37.6F 41.1 165.5 PbH1 125.9 312.ar 230.32F 21a.1 JE6T L6

M=HMISSING INTA
F=FARTIAL RECORD

NOTE! DISCHARGE WAS CALCULATED BY MEAN DAILY STAGE



=,

UISCHARGE COMFUTATIONS (CFS) FOR C1 CANAL FOR 1940

DAY JANUARY FERRUARY HARCH AFRIL HAY JUNE JuLy AUGUST SEFTEMRER OCTORER NOVEMRER DECEMBER
1 43.0 41.0 32.0 36.0 30,0 156.0
2 145.0 1.0 39.0 37.0 28.0 127.0
3 47,0 41.0 37.0 35.0 26.0 117.0
4 44.0 38.0 36.0 34.0 26,0 1110.0
5 42,0 32.0 35.0 346.0 31.0 1940.0
6 44,0 38.0 35.0 335.0 34,0 1730.0
7 12,0 37.0 39.0 36.0 33.0 1440.,0
a8 43.0 36.0 42.0 36.0 31.0 1290.0
? 1.0 34.0 40.0 36,0 28.0 1350.0

10 42. 36.0 39.0 36.0 27.0 1510.0

11 44,0 39.0 37.0 37.0 32.0 1210.0

12 2.0 39.0 346.0 38.0 146.0 1120.0

13 40.0 37.0 45,0 38.0 284.0 10600

14 44,0 40.0 18.0 38.0 185.0 13460.0

15 50.0 47.0 45.0 38.0 132.,0 1050.0

16 48.0 J3?.0 44.0 40.0 110.0 870.0

17 3.0 37.0 45,0 42.0 96.0 763.0

18 11.0 36.0 2.0 14,0 83.0 706.0

19 40,0 48.0 8.0 45.0 78.0 786.0

20 40,0 67,0 50.0 14.0 76,0 1090.,0

21 39.0 56,0 42.0 49.0 70.0 928.0

22 38.0 50.0 34.0 45.0 64.0 724.0

23 39,0 46.0 35.0 40.0 40.0 578.0

24 10,0 54.0 40.0 39,0 98.0 145.0

25 43,0 52.0 38.0 31.,0 62,0 497.0

26 0.0 47.0 38.0 13.0 70.0 1440.0

27 10.0 44,0 38,0 34,0 127.0 1320.0

28 40,0 42,0 38.0 34,0 143.,0 1440.90

29 40.0 8.0 ig.o 32.0 221.0 1190.0

30 42,0 32.0 32.0 246.0 ?12.0

i 42.0 37.0 198.0

HAX 50.0 47.0 50.0 4%2.0 286.0 i940.0

MIN 38.0 36.0 34,0 31.0 26,0 117.0

HEAN 42,2 A2.8 39.9 37.7 ?1.6 1015,3

YEARLY HAXIMUMS 1?40.0 YEARLY MININMUM! 26.0 YEARLY MEAN! 210.0



DISCHARGE COHMFUTATTIONS (CFS) FOR C1 CaNal FOR 1979

nay JAN FER MAR AFR MAY JUN SO ALIG NOV
1 179.9 170.1 105.8 38.1 469.2 102.1 i08.7 146308 134.4
2 228.8 154,0 103.0 36,2 70.1 F1.8 94,4 235,06 141,49
3 413,46 140.4 ?1.8 I2.6 S6.4 ?1.8 5.3 1%1.1
4 330.1 133.4 CoH1.7 34,4 a8.1 120.1 CLRR 1 146407
] 270.2 133.46 90.0 41.0 44.9 $9.2 8.1 114%5.2 149.2
-] 209.9 126.8 93.7 S1.4 58,0 G0.0 82.6 |2 PHFVG 140,49
7 172.2 124.0 123.0 38.1 83,5 84.5 83.5 106.8 #11.2 1a4.3
8 154,0 130.7 111.5 24.4 ¢8.3 81.7 104.,9 109.46 740.6 136,58
k4 157.1 124.0 104.9 2.4 233,46 80.8 1846 .5 104.9 4£BY . 4 124,9 132, 6
10 137.5 118.2 Y0.9 22.2 442.5 79.9 15%.3 103.9 A08., 5 114.4 108.,7
11 23.0 106.8 83.5 20,1 444.9 73.7 134.5 203,22 641 .1 105.8 GULE
12 B2, 4 103.¢ 80.8 18.0 100. 4 72.8 142.3 3010 599, 4 12141 F1.8
12 ?13.4 98.3 71.0 19.1 337.4 118.2 220.5 347.8 449.0 164.8 133.4 85,4
14 779.9 F4.6 &£5.7 25.2 322.7 148.2 184,32 24,3 712,46 164,77 132.5 2.4
14 6549,0 688.1 70.1 34.4 394.4 20,6 202,0 257.9 g831.2 14344 124.0 SN]
14 576.5 84.5 64,0 36,2 311.6 192.0 209.,9 217.0 a9%h. 4 153%3.0 108.7 <o,
17 49%.4 84.3 Sh.4 30,0 277.8 158.2 181.,0 17644 742,64 140,3 b4 111 .%
18 430.5 846.3 54.7 22.9 225 135.5 159.3 55,0 &44,3 158.2 G0.0 121.1
19 377.6 1072.7 2.2 27.5 ; 114.4 142.,3 141.4 5749 15041 7@, 0 ?7.4
20 341.46 88.1 48.1 2705 103.0 128.8 130.7 519.9 24,5 71,6
21 347.8 83.5 48.1 22.2 120.1 97.4 113.4 119.2 4772.3 9.0 Q0.
22 Ja1.4 20,9 18.¢% 20.1 105.8 ?0.0 ?7.4 111.5 488.1 03,0 : SO0
23 303.6 9464 44.1 22, F0.0 84.5 Y0.9 135.5 477.,3 150.1 X7
2 331.1 $0.0 18.1 23.6 @b 4 87.2 82.6 140.4 472,58 143.3 0.9
25 3846.0 95.5 S4.7 3v.0 16346 77,2 79,0 130.7 498, 0 146,22 20.%
26 339.8 128.8 3.9 61,0 153.0 73.7 73.7 114.4 455.,7 150.1 115, % GO0
27 296.1 134.4 53.0 8.9 125.9 90.0 48,4 101.1 417.3% 141.4 107.7 eLY
28 264.0 119.2 49.7 G8.9 102.1 108.7 62,3 P27 443,7 129.7 101.1 78,0
29 226,05 A5.7 94.4 1021 124.,9 9.7 313, 1 49%.3 126, 8 108.7 80.8
30 187.46 44,1 58.0 165.7 i27.8 71.9 B83.5 4645.8 123.,0 S8 X €80.8
a1 177.7 41.0 122.0 71.9 84.5 124.,9 ag.t
MEAN 339.6 112.1 70.1 34,2 181.0 108.3 . 118.3 141.4 &21 .41 218.9 114.0 P21

M=MISSING DATA
F=FARTIAL RECORD

MOTE? DISCHARGE WAS CALCULATED BY MEAN DATLY STAGE



BISCHARGE COMFUTATIONSG (CFS) FOR C1 CANAL FOR 19/8

hAay JAN FER HAK AFR HAY JUN JUL AUG SEF ner HOL e
1 212.2 1092.6 152.1 103.9 63,2 H4.7 167.9 706 .8 123.0 123,64 200.9 07,2

2 206,50 113.4 149.2 101.1 74.5 &0, 6 187.8 712,46 111.5 158,02 164.G 4.6

3 202,90 144.3 171.2 PR 7603 63,3 172,2 647.4 106.7 1821 167.4% 7¢.0

4 194.2 1466.8 316.4 20.0 94,4 85,5 1561 5 119.2 18B7.4 163,0 s,

) 179.9 15741 3192.6 8a.1 198.7 100.2 157.1 A%2.9 139.4 193.1 146,72 S,0
172.2 139.4 278.9 B846.3 173.3 294.0 237.2 435.3 134.% 16849, 3 139.4 &1 04

7 163.6 131.7 234.8 846.3 155.0 251.0 67441 426.9 103.9 1682.1 12¢.7 PhH3

2] 157.1 124.0 2046.5 ?20.0 130.7 203.2 2.7 37444 149.2 171.2 135.5 79,8

? 165.7 254.2 D09 Bt 1 117.2 299.3 7205 337.4 119.2 138,05 S57.2

10 1465.7 344 .2 S35.1 g8a. 0 1165.3 290.8 Iv3.2 306.0 113.4 140.4 [
11 15741 332.2 484.5 77.2 106.8 230.0 336.1 X01.5 137.2 141,49 G4,
12 147.2 283.2 410.0 75,4 93.7 179.9 274.% J19.6 1462.9 122,64 004

13 15201 236.0 J52.9 &92.2 83.5 147.2 233.4 186.9 1472.2
14 194.2 202.0 3046.8 7t 1 76, 123.0 202.0 704,64 124.0 135,58 < Kl
0 182.1 176.6 270.2 76,3 &b 109,46 167.9 567 .9 122,0 1561 7.3
16 157.1 167.9 240.9 76403 Otk 105.8 152, SB2.H 118.2 18,5 126.8 44.9

49,7

o~

17 145.3 231.,2 220.5 4844 S4. 120.1 154.0 499 .4 115,38 123%.0 B0
14 1446.2 272,14 197. 4 &H0. 6 &3, 108.7 170.1 430.5 114, 3 124.9 S3.9
19 149.,2 329.1 1768.8 A 99 . G3.7 183,22 392.0 114,14 120.1 17,4

20 261.6 317.5 162.5 72.8 93, 86.3 317.6 343.1 110.6 147.2 121.1 A%, 7

NN R

21 310.0 154.0 72.8 81,7 9.7 334.3 310.0 102.1 142, 3% 131.,7 31.9
an 300.4 150.1 78.1 &9 .2 124.8 3.2 272.4 101.1 139.4 124.8 a4.%
>

261.,6 1435.3 71.9 63,
226.5 137.5 71.0 G99,
198.7 132.4 75.4 58,
26 152.3 176.8 126.8 7544 6.,

303.4 213, 1 243,33 119.2 1A%, 4 118.2 11.0
472.% 175.5 221.7 141.4
466.5 151 .1 200.8 150.1
384.8 1354.6 19%5.4 155.0

117.2 21,09
123.0 43.3
110.6 S0.9

27 143.3 164.7 131.7 79.9 54, 342,64 135.5 173.3 150.1 103.0 &b h
20 131.7 155.0 126.8 71.0 418 294.0 237.2 15241 146,32 101 .1 2591
29 123.0 126.9 49,2 65, 233.46 Jav.8 138.5 140.4 ¥7.4 404.0

WNNYS DO NN

30 116.3 120.1 63,2 62,
31 121.5 114.4 S5a.

185.4 539.3 131.7 134.6 WL 027 K3 R
S35.1 124.0 204.3 DXLLO

-
=

r

AN 175.0 2161 225.9 78.8 B4,

~N

4

197.0 270.1 384.4 127.1 1652.5 130.7 3%, 4

M=HISSING DATA
F=PARTTAL RECORD

NOTED DISCHARGE WAS CALCULATEN BY NMEAN NATLY STAGE



BISCHARGE COMFUTATIONS (CFS) FOR 1 CANAL. FOR 1981

DAY JAl FER MAR AR MAY JUN Jut ALIG SEF 0ocT HOV DEC
1 77.4 77.4 0.0M F9.1 117.2 75.4 113,2 143,2 475, GF 331.6 04 OF 19741
2 77,4 77.4 7528 79.9 1449, 4F 771 110.1 145,49 409 2 A4 $9 & GE Q. 0M
3 78.0 76.9 764 0F 80.2 140, 4F 109.2 110.4 144.5 411.4 Jag.0 84,7 1596 2F
4 78.2 76,0 76.4F 80.7 141.8¢ 309.2 111.8 144.6 413%,2 348, OF 121,23 1¢7.3
] 78.2 75.3 77 . 4AF 80.8 140, 4F 109.4 111.1F 115.0 414.0 JLa.0F 192.4 160.8
& - 78.0 75.4 76.8F 79,5 141.1F 110.5F 109.7 78,4 415, 6 294.00F 195.0 184, &
7 77,2 7549 0.0M 78,7 111.0 0.0M 108,9 77.8 427, 2 306 . 0F 1688.4 189, 2F
8 76.8 7741 0.0M 78,4 113.1 113,0F 10%9.1 7643 43%.8 390, 0F 197, 4 200,48
@ 76.0 79.2 72.8F 8.1 3110.0 114,0F 109.1 75,0 414.0 0.0M 194,44 203, 2

10 75.8 79246 76.8F 77.4 302, 4F 113, 0F 109,7 7.2 426.1 O.0M 194,727 197,64
] 75,2 78.4 76.0F 78,2 298, 2F 113.5 111,7 10¢.0 418.3 0. 0M 194,72 198.,9
7506 76.3 75,0 8.8 74.0 114,0P 111,86 109, 6F 418 .4 294, 2F 196,2 128.7

78.4 74.7 74.7 77.8 0.0H 11%5,0F 110.0 109.0F 418.0F 3046, 0OF 193.7 198,

78.0 77.¢ 755 7544 7640 116.,0F 108,9 111.0F 418.0F 20,81 194.0 199.2

78.4 79.0 75,9 7%9.7 76.0 209.5 108.1 110,08 4955 346£7.3 194,46 198, ¢

775 8.9 76.2 74,0 70.9 203.64 108.8 109.0F 519.9 364.3 123.7 1946.3

76,7 78.4 74641 762 7%5.8 111.2 109.7 140, 4F 23,9 317.2 193.64 197.%

75.8 77.5 76.0 76.2 75.8 112.0 108.7 170.5F 480. 3 3146.7 198, &4 196.2

76,5 78.7 746.5 76,1 75.9 111.5 108.2 166.0F 386.0 311.9 196.1 181.48

76 1F 75.6 109.0 75.8 763 112.1 108. 6 161.8 200.5 313.1 197,11 178.4

77 4F 74.5 108,55 T 7%.4 77.0 115.7 197.6 342.7 2870F 2.5 19%.1 181.5

77.4 724 108.4 74,6 76, AF 203.2 198.9 4112.8 20a.2F 310.1 194,0 197,58

76,2 73.7 111.9F 77.8 76.0F 202.5 199.1 411.6 2568 46F 309.0 193.8 198.9

24 75,2 78.2F 112.2 746 76.0F 131.5 200.1 410.0 167.6 311.9 196.0 198.3
28 148.8 746 .0F 111.5 74,2 75.2F 111.0 201.1 409.5 125,64 0.0M 19486 1¢8.2
24 165.3 76.0 110.5 7641 78, AF 111.1 202.0 410.8 117.9 0.0M 198.9 198.2
27 0.0 76,0 110.9 76,0 77.9F 2 112.3 200.8 454.0 110.5 J15. 68 198.4 198.0
28 79.2 76,0 110.3 76.8 78.1 113.1 151 .4 48%5.2 124.4 325,20 193.5 196.9
29 78.1 109.3 76 . 3F 77.5 111.9 107.8 484.1 273.4 306 0F 190.2 196.1
20 77,5 10641 7G.8 76,4 111.0 107.7 471.9 254.5 3046 . 0F 192.2 194£.2
31 77.4 102.1 759.6 i41.1 AR87 , 6F 306 . 0OF 200.9
MEAN 79.8 766 90.1F 78.0 1056.9F 122.5F 132.4 230.7 353.68 323.7F 211.3 195, 4

M=MISEING DATA
F=FARTIAL RECORD



DISCHARGE CONFUTATIONS (LFS) FOR Gl CANalL. FOR 19280

uny Jan FER MAR AFR HAY JUN JUt. AUG SER OcT ey e
1 87.2 124.0 140.4 103.5 74.7 70,7 73.3 81.4 47,3 73,3 72.0 21.8
4 83.5 117.2 243.3 116.7 73.3 70.7 74.7 7.3 5.5 73,03 72,0 4501
3 77.0 105.8 242,13 113.9 73.3 68.0 74.7 74.7 ¢1.8 73,1 65,7 4e. 2
4 73.7 99.2 206.5 846.7 74.7 TR 70.7 6% .3 83,45 72.0 65,3 Th S
8 85,4 90,0 179.9 84.0 7%.3 &2.7 L2077 65 .3 79.9 72.0 42,7 6.3
4 84,3 3. 61 155.0 84.0 4£9.3 &H1.4 61.4 64.0 7603 72.0 40,0 FhL 2D
7 77.2 71.8 134.4 85,4 655.3 4144 6144 6144 69,2 707 G704 7h.0
{1 71.0 ?1.8 119.,2 84,7 b7 &2.7 61.4 61.4 6507 &G 3F 95,2 A
9 69.2 ?2.1 107.7 ta.1 1.4 64.0 61.4 &0.0 69,2 ?¢.2 a2.8e 78,0

10 69.2 2.1 ?7.4 8y.4 112.1 468.0 60,0 40.0 &7, % FIT7 N0.3 7H.2
11 6.7 0.7 ?3.7 89.4 100.13 0.7 60,0 58.68 90.0 745.3 H0.3 76,3
12 71,0 89.4 82.46 8,1 gu.l 70.7 40,0 sg.8 .4 68,2 9.1 2ha 0
13 ?1.8 ga.1F 74.5 88.1 ?1.8 b66.7 60,0 41.4 81.7 70,1 47,9 77.3
14 275.4 77.2 87,2 6a.1 ?2.1 41.4 S0.8 &L2.7 78.1 64,0 24,4 7704
15 311.1 743 83.5 28,1 B4 7 61.4 60,0 61,4 84.5 &2, 78 0.0 8.4
14 267.7 75.4 72.8 [ 2.1 60,0 61 .4 40,0 96,4 HhEn. 2 32,3 77,8
17 216.8 90.9 63,2 35,4 ?6. 48 &1.4 60.0 40,0 132,64 77.3 81.46 77,9
18 177.7 109.6 54,9 82,7 8.5 64.0 61,4 S8.8 101.1 73,3 81.5 sl
19 161.4 1413.6 ?1.8F 8.1 1.8 54.0 3.0 H7.6 Q0.9 70,7 g81.2r a8
20 148.2 G973 74.7 ?4.8 36,7 64,0 Nh .4 84,5 9.3 LB0.6F 77,2
21 136,95 1464.1 77.3 e241 1.4 &5, 3 B57.6 82.64 58,0 10, O 78.0
2 1265.9 380.0 80.0 34.0 773 bbb 7 IR 83.5 O3 . OF 31.2F 8.2
23 124.0 J12.2 /2.7 8.7 113.9 49.3 54.0 g0.0 63,2 21,2k 79,1
24 142.3 259.1 €64.0 74.7 211.3 72.0 54.0° 73, 3F 75,4 80O, 6F 74,4
28 123.0 217.0 86,7 73.3 160.2 &6.0 2 G644 73.3 Hh. 4 72.8r 78.0
6 112,65 217.0 8.1 72,0 135.7 42,7 - 117.4 58.8 73.3 B8.1 31, 6F 77.4
327 133.46 202.0 ta.1 78.7 108.7 60,0 110.4 60, 01 73.3 L8.4 B0, 4F 77.2
24 148.2 1746.6 88,1 82,7 3.5 58.8 28,5 $51.4 73,3 5RO 30,7 77,0
29 132.4 152.1 20.7 6.7 4.0 60,0 %0,7 53.9 73.3 L2078 32,1 e OF
30 121.1 ?2.1 76,0 74.7 468.0 86.7 8.1 73.3 6503 (2.3 &L OF
A1 103.9 0.7 72.0 84.0 a49.7 49,3 77 AF
MEAN 128.3 174.0 106,58 87.0 3.0 4540 74641 40,3 80,0 72,2 &%, 1 84,4

M=NISHTHG DATA
F=FARTIAL RECORD

NOTEL BISCHARGE WAS CALCULATED RBY MEAHN DATLY STAGE



nay JAN
1 128.0
2 134.8
J 115.8

4 126.2
] 141.5
& 141.9
7 120.8
8 110.7
? 111.,2

10 128.9
11 140.5
12 140.7
13 141.3
14 141.3
15 144.,2 1
16 144.5 b
17 122.6 1
18 111.2

19 107,55
20 110.5
21 83,9
22 646208

23 691.9
24 L8B4, 9

28 58,9
26 229.8
27 221.8
28

31 162.3
MEAN 211.2

M=MISSING DATA
F=rARTIAL RECORD

FER
163.1
1646.3
264.3
306.6
296.4
592.8
4746.8
309.9
304.2
264,22
205.7
309.0
&£64.2
779.4
112.3
019.2F
38,5
981.7
29 7F
449 .7
424.,0
340.7
4946, 3F
2727.9
302.0
284.1
288,414
679.6

497.1

DISCHARGE CONFUTATVIONS

MAR
692,
461.5
444.0
373.2
372.7
398.0
303.9
1484.4
400.1
335.5
310.8
2W57.8
239.7
260.2
293.3
270.2
301.8
J344.4
291.0
232.0
a53.6
25201
250.8
262.5
203.3
171.7
141.6
390.2
338.2
277.5
181.3

3172.7

AFR
236.9
119.8
114.5
118.1
134641
192.9
190.7
179.%9

87.9
241.3
205.6
188.2
174.1
289.4
169.1
364.3
347.9
220.7
224,0
206.9
170.0
166.8
166405
163.8
145.4
147.2
142, 4
136.4
128.9
1329.0

184.,7

MAY
126.5
116.4
1229
127.3
153.5
127.9
1322.8
119.2
1062
118.8
1146.8
1i16.6
15,6
113.7
111.6
106.5
106.%5
108,46
104.8

3.3
92.5
?1.8
U‘V.c')
87.9
88.4
89.1
87.2
64,3
62,1
81.5
103.4

106.9

(CFS) FOR C1 CANAL

JUN
126.8
116.8
104.7
106.5
107.2
131.6
2048.7
197.1
H24.1
348.5
273.0

“176.0
199.2
1866
1469.4
152.0
13%.4
129.2
116.1
123.8
1,7{“1
246.,0
155.0
115.1
117.6
122.4
124.3
125.6

129.2

170.0

JUL
174.9
137.4
140.0
161.1
152.1
142.0
132.7
125.5
130.8
124,7
117.2
11,2

95.2
104.0
106.,9
107.8
106,2
102.3

?3.0

5.8

6.2
103.3
1065.0
10%5.0
101.8

$6.8

954

PG
104.9
168.0
148.2

1194

FUR 1983

ALIG
134.4
123.2
121.6
123.8
130.7
142.1
227.4
189.1
225.4
268.2
187.8
185.9
244.4
316.1
468,75
409,68
326 .1
347.8
342.3
2863.9
220.7
184.7
200.4
260.4
191.6
179.6
15%.8
13646
159.2
158.2

155.0

218.8

SEF
158, 0
QW77
211,32
12,4
167.8
16246
172,
1467.2
149, 5
144.2
138.8
136.9
138.0
143.0
14%5.,0
175.9
645 .7
491.,9
409,14
14,1
288.4
300.0
288.4
263.9
239,22
219.1
176.7
173.3
167.8
1692

25,46

ucT

Qw My
Q. 0M
Q. 0H
0. 0H
0., 0M
0.0
00N
Q.OM
0.0
QL0
0. 0N
0, 0M
0.0M
0.,0M
0,0M
0.0
OO
0.0M
0.0M
0.0M
0,0M
0.,0M
0.0M
0, 0M
0.0M
0.0H
0O
0.0M
0.0M
Q. 0M
0.0M

0, 0F

HOW

0.0
0., 0M
0.0H
O.OM
O, 0
0. 0H
0.0M
0. oM
O, 0
0,01
0. 01
Q.01
0. 0M
O, 0M
0,01
0.0
O, 0
0.0
0. 0N
Q.00
0.0
0,0M
0. 0M
0.0
O O
0.0M
0.0M
0. 0M
O.0M
0.0

Q0. 0F

neEe

0.0H
. 0N
0. 01
Q. 0M
0,001
(e ety
Q0N
0. 0n
Q.0M
0, 0M
0,01
0.0
0,0
0.0
0, 0M
[ eN]
O.O0M
0.0
0.O0M
O, 0N
O.0M
0, 0M
0.0
0.0
0.0M
0.0
Q. OM
0.0n
0,04
O.OM
0.0M

0, OF



12
13
14
1%
14
17
18
19
20
n
2
24
24
25

24
27
2
29
Jo
3

MEAN

JaN
201.8
199.8
197.3
195.3
196.2
195.3
194.2
195.3
194.0
192541
195.5
137.0
146,46
196.3
197.6
193.3
120.4
223,0
244,0
195, 8F
110.0F
192.8F
192,46
1446.0
108.4
153.8
195,646
194.2
193.1
194.,2
1985.1

184.4

M=MIGSING DATA
F=FARTIAL RECORD

FER
196.0
197.4
197.4
194.4
191.5
191.7
192.0
192.4
192,
193.4
193.8
193.7
193.7
193.1
192.9
194.4
196.5
200.1
199.1
197.1
195.1
193.1
192.2
193.1
194.7
196.4
197.3
194.9

194.7

DISCHARGE

MAR
194.7
193.8
194.,7
194.4
197.4
202.4
201.3
197.1
215.1
219.2
207.4
193.1
194.6
194.0
192,59
192.0
193.1
193.1
193.1
195.1
195.8
195.3
194.4
194.7
197.3
199.4
197.8
195.5
262,7
310.8
305,49

20646.8

AFR
273,9
241.2
204.5
190.1
16,4
189.0

0.0M
190.1
193.8
19%.7
1946.1
199.1
196.9
193.3

0.0M
0.0H
0.0M
0.0M
0.0M
0O.0M
0. 0M
0.0H
0.0M
0.0H
0.0H
0.0H

0.0

0.0M

0.0M
0.,0H

204.0F

COMPUTATIONS

MAY

0.0M
OO
0.0
Q. OM
0.0
0.0M
0. 0M
OOM
0.0M
0.0M
0.0M
0.0M
0.0M
0.0M
0.0M
0. OM
00N
0.0H
0.0M
0.OM
0.0
0.0H
0.0M
0,0M
0.0M
0.0M
O.OM
0.0M
0,01
0.0H
00N

0.0M

(CFH) FOR 1 CAHAL

JUN
0.0M
O.0F
0.0M
0.0M
0,0M
0.0M
455.1
144.9
659.3
H77.4F
G993, 4F
593, 4F
1005, 6F
406, 61
377 5F
349 . 4F
377 .5F
Lbb bF
?74.1F
B92.1F
B810.4F
530.3F
H42.7F
P48, 4
846.7
832.0
639.3
4464.6
33,0

2462, 3

L£34.7F

JUL
189.5
41,2
3446. 6
333%3.0
3222

0,0H
434 . 46F
441 .4
621.,2
H911.9
377.5
306.4
417 .9F
321.1F
330.3F
391, 9F
366.1
S86 . 0F
360,558
461 . 4F
410.3
527 .4
412.5
363, 3F

0.,0M
G939
474.0
I86.1
Jo3.8
261.1
237.2

404, 38

FOR 1982

ALIG
214.7
173.5
110.4
129.3
117.5
111.7
110.0M
103.9
135.6F
88,7
195.5
144.2
190.5
147.,3
136.3
174.7
171.,0
176 .8
183.8
182.5
162.4
165.8
171.9
171.4
168.7F

0.0M
181.46F
209,05
117.8F

0.0

0.0M

141.4F

SEF
167 .8F
1461.1
155.8
146.0
1653%.2
149.3%
418.9
190,22
174.7
249.0
384.7
181.4
144.8
139.2
134.2
134.7
137.9
130.5
137.9
144.7
155,68
204.1
196.4
147.5
140.4
15,9
507.0
Q53,9
174.7
147.8

194.,3

neT
16,0
227.%
149.4
140,56
153.2
129.3
127.,7
15%1.9
139.2
121.0
114.0
123.8
148.0
144.2
72.1
8. 7F
Q. 0M
108.1F
7241
144.2
26,3
72.1
7201
72,1
71
144,2
72.1
72,1
72.1
721

7201

118.1F

HOw
72.1
0.0M
167.0
212,04
1374
1372.9
136,646
16X, 05
217.4
220,0M
164,3
109,8
109, 7F
0.0M
10%,5F
109.2
150.7
170,58
140.8
166.,0
166 .2
170.6
148.6
190.4
200,73
199 .9
192.9
175.6
148.5
149 .3

16%. 7F

hEC
106.2
77.0
8.4
78,9
79,4
792
76 . OF
77.2F
79.0F
76,41
0.0
0. 0M
8.0

7052

81.5F
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APPENDIX I

DAILY DISCHARGE HYDROGRAPH
FOR
MTWCD C-1 CANAL

Note: A break in data indicates that data was missing.
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APPENDIX 4

DESIGN OF TEMPORARY FLOW RECAPTURE SYSTEMS
FOR FELLSMERE MAIN CANAL AND MTWCD C-1 CANAL
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R A ST ATIO

During the drought of 1988-81, the City of Melbourne ex-
pressed a concern to the SJRWMD about the extremely low water
storage in Lake Washington. As a result of this concern, the
District has studied alternatives for returning a portion of the
interbasin diversion flow from C-l1 and Fellsmere Main canals to
‘the St. Johns River during periods of low flow conditions.

Based on the data presented in this report, it was concluded
that substantial quantities of water were diverted from the Upper
St. Johns Basin by Fellsmere Main and C-1 canals. Returning a
portion of this water into the St. Johns River Basin during the
dry season can augment low flows in the St. Johns River from
Fellsmere Grade to Lake Washington. This would increase the
water supply available to the Citonvaelbourne during drought
periods.

Minimum mean monthly flows in C-1 and Fellsmere Main canals
from June 1988 to July 1981 were 65 cfs and 44 cfs, respectively.
The average flow from C-1 and Fellsmere canals during this period
was 85 cfs and 71 cfs, respectively. Assuming that 35% of the
flow in these canals is needed to maintain environmental benefits
downstream of the canals, approximately 55 cfs from C-1 Canal and
45 cfs from Fellsmere Canal can be returned to the St. Johns
River Basin on average over this l4-month period. ‘

The historical minimum mean monthly flow from C-1 and
_}ellsmere Main canals was 19 cfs and 27 cfs, respectively. This

indicates that during severe .dry periods the amount of water

available for recépture from C-1 and Fellsmere Main canals could



fall to 38 cfs or lower based on the assumption that 35% of the
flow is needed for downstream uses.

The St. Johns River at US 192 had minimum mean monthly flow
of 18;9 cfs and an average flow of 97 cfs for the period from
June i98ﬁ through July 1981, The amount of water available in
these diversion canals for recapture is significant in comparison
with the flows in the St. Johns River at US 192 during this
period. The minimum monthly flow for the St. Johns River at US
182 was 18.9 cfs while the combined minimum monthly flow being
diverted through Fellsmere and C-l1 canals was 109 cfs. Based on
the aésumption given above, the average flow of 108 cfs which
could be returned to the marsh would be as great as the average

flow in the St. Johns River at US 192 during the drought period.

J=3



DESCRIPTION OF FLOW RECAPTURE SYSTEM

Fellsmere Wate ntro istrict

According to an agreement with FWCD (Appendix K), the diver-
sion flows will be returned to-the St. Johns River from Fellsmere
Main Canal by building an extension onto the existing fixed crest
‘weir at the eastern terminus of Fellsmere Canal as detailed in
Exhibit E. This extension will have a crest elevation of 5 feet
above msl. A 20,000 gpm pump station will be built immediately
east of I-95 (located as. shown in Exhibit &) to pump water from
Fellsmere Canal into C-54. Another 20,088 gpm pump station will
also be built at the S-96 Structure (located as shown in Exhibit
A) to pump water from C-54 back into the St. Johns River.
Designs for these pump stations are shown on Exhibit F and
Exhibit G, respectively.
M o) e Tillman Wete ontrol istrict

According to an agreement with MTWCD (Appendix K), water
'will be returned to the St. Johns River from C-1 Canal by ex-
cavating a short canal to the MTWCD levee, as shown in Exhibit H.
A 20,000 gpm pump station will be built at the end of this canal
to pump water over the MTWCD levee into C-48 Canal where it will

be released into the St. Johns River (detailed in Exhibit H).



EMENTATION PROCEDURES

According to agreements between the SJRWMD and FWCD, MTWCD

and the City of Melbourne (Appendix K), the process to implement

the temporary flow recapture system will begin when surface water

levels in Lake Washington fall below 12 feet above msl. At this

time, the SIJRWMD will implement the following procedures to con-

struct the temporary flow recapture system:

1)

3)

6)
7)

SIJRWMD Governing Board authorization for construction of
project.

After authorization by Governing Board, SJRWMD will
receive and award bids for construction of pump
stations.

Pump stations will be constructed after awarding of bid.
Also immediately &after Governing Board authorization of
project, the SJRWMD Field Service Division will begin
construction of weir extension in the FWCD and dredging
of canal in MTWCD.

Upon completion of project works (approximately 58 days)
FWCD and MTWCD will inspect appropriate project
construction.

FWCD and MTWCD will give final approval of the project.
SJRWMD will evaluate water quaiity of water to be pumped
into St. Johns River Marsh.

SJRWMD Governing Board give approval for operation of
flow recapture system when water level in Lake

Washington falls below 11 feet above msl.



EVALUATION O ENEFITS

During the 1980-81 drought, minimum mean monthly discharges
from C-1, C-54 and Fellsmere main canals were 65 cfs, 8 cfs and
44 cfs, respectively. During this same period, the minimum
monthly mean flow for the St. Johns River at US 1¢2 was ‘11 cfs
and the minimum stace for Lake Washington was 11.48 feet above
‘msl.

Since the current agreement with FWCD, MTWCD and the City of
Melbourne states that water will only be pumped when the surface
water level in Lake Washington falls below 11 feet above msl, no
water would have been pumped from interbasin diversion canals
during the 1986-81 drought. Since a more severe drought would be
neecded to implement this temporary flow recapture syvstem, flows
in C-1 and Fellsmere main canals would be expected to be less
than the 19806-81 flows when this recapture system would be
implemented. However, even during a more severe drought than oc-
curred in 1988-81, the amount of water available for recapture
could still be significant compared to flow in the St. Johns
River. For example, the historic low daily mean flow from C-1
and Fellsmere main canals are 19 cfs and 27 cfs, respectively.
These diversion flows would be significantly greater than the
flows that would be expected to occur in the St. Johns River when
Lake Washington stage falls as low as 11.0 ft. msl - a historical
return freguency of approximately every 18 years. The 3@6-day
averace low for a 18-yr return frequency at US 192 is 1.5 cfs.

In addition, water storage and flow in C~1 under existing condi-

tions is expected to increase over historic conditions during

J-6



extreme drought conditions as & result of the construction and

operation of MS-1.



APPENDIX K

TEMPORARY FLOW RECAPTURE SYSTEM
AGREEMENTS WITH

MELBOURNE, MTWCD, AND FWCD
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AGREZIMENT

Between The
ST. JOHNS RIVER WATER MANAGEMENT DISTRICT

i And The
31 AN B3 11: 40 CITY OF MELBOURNE

) THIS AGREEMENT is made and entered into this 26tk Zey of
4§:i§§i5%gg}98§y and between the St. Johns River Water Management Jistrict,
a Chapter 373, F. S., Water Management District, hereinafter referred to as
the "DISTRICT", and the City of Melbourne, and incorporazted muricipziity,
hereinafter referred to as "MELBOURNE".

WHEREAS THE DISTRICT and MELSOURNE have determined that the principal
water supp1y‘source for Melbourne, namely lLake Washington, may be threatened by
drought and that in the event of a water shortage emergency, it may be necessary

" to augm;nt the flow of water into Lake washihgton, and

WHEREAS THE DISTRICT had determined that waters of the St. Johns River
Basin are being diverted through Fellsmere Water Contro) District's mein cana)l
and Melbourne-Tillman Water Control District's C-1 Canal into the Iadian River
in amount in excess of ninety (90) cubic feet per second and this wzter should
be returned to the St. Johns River in times of severe drought, znd

WHEREAS THE DISTRICT, based on its technical study had determined that
a flow recapture system, including modification of the existing system and the
iﬁstallation of pump stations is needed in order to facilitate returning this
water into the St. Johns River system, and

WHEREAS THE DISTRICT is authorized, pursuant to Chaptér 372,088 (1)

F. S., "to provide such cznals, levees, dams, sluiceways, pumping stations,
bridges, highways and other works and facilities which the Board may deem nec-
essary" in order to effectuate the purposes of Chapter 373 F. S.

NOW, THEREFQORE, in consideration of the mutual premises hereinzfter

" set forth, it is agreed as follows:

1. THE DISTRICT agrees to construct, operate and maintzin in any or

all of the following project works subject to specific DISTRILT Governing Board

approval at the time and to conditions spelled out below:
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An extension of the Feiismere Canel Erosion

x>

Control Structure, raising the crest eleva-
tion to five (5) feet above the Netional
Geodetic Vertical Datum of 1929 (NGVD).

The design of thie extepston is attached
here as Exhibit A. :

B. Excavate a channe] from C-1 Canal to the
Melbourne- T111man outs1de levee, as shown

on Fxh1b1t . Th1s channe1 w11] have a
bottom e1evat1on of six (6) feet above
NGVD a bottom w1dth of ten (iOf‘feet,
side slopes of three (3) horizontal to
one (1) vertical, and a length of_ope
" hundred (mo) feet.

C. Pump stat1ons at the three locations
»shown on Exh1b1ts B and C. Each pump
station ui11.have a capacity pf twenty
thousand (20,000)’gailons.per minute.
Each pump station will have a smaill
wooden structure for hous1ng the pump
stat1on power p\ant '

2. THE DISTRICT and MELBOURNE each agree “to pay f1fty (s0) percent of °
the cost of constructwon, w1th Me1bourne s share of construct1on not to exceed
60 000. Melbourne would further have the opt1on to pay ail or part of 1ts share
by in-kind servwces as approved by the DISTRICT MELBOURNE further agrees to pay
fifty (50) percent of operat1on, ma1ntenance and remova1 of the progect works.

3. when the water 1eve1 of Lake Washwngton drops below twelve (12)
feet above NGVD the DISTRICT will 1mp1ement its p1an to beg1n construct1on of
the project. The two pumps shown on Exh1b1t B will be engaged as soon as prac-
ticable after the water surface of Lake Wash1ngton falls below eleven (11) feet
above‘NGVD, subject to cuhp1etion of the neceseary prpject works.4

4, CONSTRUCTION OF the project is subject to receiving permiSSion
trom ﬁe\bourne-Tji]man Water Control.Dﬁstriet and Fellsmere Flood Control Dis<
trict for the use of their Iands;: ; _ , . ‘

5. When the DISTRICT and HELBbURNE mutua1{y agreevthe preject is no
longer neEded, the DISTRICT will remove all project work and return project

lands to pre-project conditions. It is further agreed that proceeds from the
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An extension of the Feilsmere (znzl Ercsicn

bt

Control Structure, raising the crest eleva-
tion 1o five (5) feet zbove the Netional
Geodetic Vert;cal Datum of 1529 (NGVD).

The design of this extension is attached
here as Exhibit A.

B. Excavate a channel from C-1 Canal to the
Melbourne-Tillman outside levee, as shown
on Exhibit L. This channel will have a
bottom elevation of six (6) feet above
NGVD, a botiom width of ten (10) feet,
side slopes of three (3) horizontal to
one (1) vertical, and 2 length of one
hundred (100) feet.

C. Pump stations at the three locations
shown on Exhibﬁts 8 and Cl Each pump
station will have a capacity of twenty
thousand (20,000) gallons per minute.
Each pump station will have a small
wooden structure for housing the pump
station power plant.

2. THE DISTRICT and MELBOURNE each agree to pay fifty (50) percent of
the cost of construction, with Melbourne's share of construction not to exceed
$60,000. Melbourne would further have the option to pay all or part of its share
by in-kind services as approved by the DISTRICT. MELBOURNE further agrees to pay
£ifty (50) peréent of operation, maintenance and remova)l of the project works.

3. When the water level of Lake Washington drops below twelve (12}
feet above NGVD, the OISTRICT will impiement iis plan to begin construction cf
the project. The two pumps shown on Exhibit B will be engaged as soon as prac-
ticabie after the water surface of Lake Washington falls below e1§ven (11) f=et
zbcve NGVD, subject to completion of the necessary project works.

4, CONSTRUCTION OF the project is subject to receiving permission
from Melbourne-Tiliman Water Control District and Felismere Flood Control Qis-
thiet for the use of their lands.

S. Wwhen the DISTRICT and MELBQURNE mutually agres the project is no
Yonger needed, the DISTRICT will remove all project werk &nd return project
ands to pre-project conditions. It is further agreed that proceeds from the

K-3



A. An extension of the Feiismere (Cznal Erosicon
Contro} Structure, raising the crest eleva-
tion to five (5) feet zbove the Netional
Geodetic Vertical Datum of 1629 (NGVD).
The design of this extension is attached
here as Exhibit A.

B. Excavate a channel from C-1 Canal to the
Melbourne-Tillman oﬁtside levee, as shown
on Exhibit T. This channel will have a
bottom elevation of six (6) feet above
NGVD, a bottom width of ten {10) feet,
side slopes of tﬁree (3) horizontal to
one (1) vertical, and a length of one
hundred (100) feet.

C. Pump stations at the three locations
shown on Exhibits B and C; Each pump
station will have a capacity of twenty
thousand (20,000) gallons per minute.
Each pump station will have a smail
wooden structure for housing the pump
station power plant.

2. THE DISTRICT and MELBOURNE each agree to pay fifty (50) percent cf
the cbst of construction, with Melbourne's share of construction not to exceed
$£60,000. Melbourne would further have the option to pay all or part of its share
by in-kind serviées as approved by the DISTRICT. MELBOURNE further agrees %o pay
fifty (50) percent of operation, maintenance and removal of fhe project works.

2. When the water level of Lake Washington drops below twelve (12)
feet above NGVD, the DISTRICT will implement its plan to begin construction of
the project. The two pumps shown on Exhibit B will be engaged as soon as prac-
ticable after the water surface of Lake Washington faiﬁs below eigven {11) feet
above NGVD, subject to completion of the necessary project works.

4, CONSTRUCTION QF the project is subject to receiving permission
‘rom Melbourne-Tiliman Water Control District and Fellsmere Flood Control Dis-
trict for the use of their lands.

. When the DISTRICT and MELBOURNE mutually agree the project is ne
longer nggded. the DISTRICT will remove all project werk and return project
lands to pre-prcject conditions. It is further agreed that proceeds from the
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te ¢f egquipment will be sherecd by tne DISTRICT and MELEQURNI on & pro-
pertionei besis.

IN WITKESS WHEREQF, the parties do hereby execute this agreement.

ST. JOHNS RIVER WATER MANAGEMENT DISTRICT
BY GOVERNING BOARD

- \<7L04 LA /YW ‘\1377]é2”W1ﬂ,¢\—/ , <:>;é:2142~'ﬂ42€§;ii .

wAtness
N\M'e/QQ\A&NL‘ /" /2'35 _
Witnes A Date

CITY OF MELBOURNE

Qf\/y«b )jﬁ O’w S\ \\«\\bﬁ

. Witness - Samuel H. Halter, City Manager

W {ness ﬂ

Do bears K. Gelrnaton 1/26/83
7

Witness Date
13

APPROVED AS TO FORM AND LEGALITY

/o)
Attorney

St. Johns River Water Mznagement
District
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AGREEMENT
BETWEEN

ST. JOENS RIVER WATER MANAGEMENT DISTRICT

Llle AND

MELSOURNE-TILIMAN WATER CONTROL DiSTRICT’ *

THIS AGREEMENT is made and entered into this /27 day of

January, 1983, by and between the St. Johns River Water Manzge-
ment District, hereinafter reﬁerred to a2s the "DISTRICT", andé
Melbourne-Tillman Water Controi District, a public corsecration,
hereinafter referred to as "MELBOURNE-TILIMAN".

WHEREAS the DISTRICT and the City of Melbourne have determined
that the principal water supply source for the City of Melbourne,
namely Lake Washington, may be threztened by drought ané, in the
event cf a water shortage, it may be necessary to augment the flow
of water in Lzke Washington; and

. WHEEREAS the DISTRICT has determ;ned that water of the S§t.°
Johns River Basin is being diverted through MELBOURNE-TILLMAN
C-1 Canal to the Indian River in amounts in excess cf forty-£five
(45) cubic feet per second and can be transmitted %o 'Hé St. Johns
River in times of severe drought; and

WEEREAS the‘DISTRICT, based on its technical stucdy, has deter-

+ion and the installation of pump station is needed in oxéder to
facilitate returning this water %o the St. Johns River Svsiem
and

WEEREAS MELBOURNE~TILLMAN heas determined that a corticm of
these waters can be made availakle to the St. Jonhns River in
times of drought ccnditions until such time as the City cf Melbourne

finds a more permenent solution to its water surpply preklems; and

v—— =

WEZREAS MELBOURNE-TILLMAN hes prcoviced for pcoitential zeturn-
ing of waters to the St. Johns River as part of iis trcpesed

Revised Plan of Reclamaticn; and



S .
WEEREAS the DISTRICT is authorized, pursuant to Section

373.086(1), Florida Statutes, "to provide such canzls, levees,

dams, sluiceways; pumping stations, bridges,- highwavs, ané other

works and facilities which the Board mzy deem necessary"” in

order to effectuate the purposes ‘of Chapter 373,°F.S.

NOW, THEREFORE, in consideration of the mutual premises
hereinafter set -forth, it is agreed-as follows: : -

1. The DISTRICT may construct; operate,'aﬁd maintain the
following Project Works: )

A. 2 pump station-on the MELBOURNE-TILLMEN levee '
at the ‘location shown on Exhibit 1. -This pump =

station will pump water from C-1 Canal to C-40
Canal ‘and will have a capacity’of'twenty‘thdusané",
(20,000) gallons per minute. This pump station:
will alsc have a small wooden building for housing
the pump power plant.

'B. The DISTRICT will construct and haintzin 2 -Gredged
channel from C-1 Canal to the MELBOURNE-TILIMAN -
levee. ' The location of this channel is shown on
Exhibit 1. This channel will‘have a2 bottom eleva-
tion of six (6) feet above the National Geodetic -
Vertical Datum of 1929 (NGVD), a bottom width of
‘ten "(10) feet, side slopes of»fhree {3) horizontal
to one (1) vertical and length of about one hundred
(100) feet. 'In' addition, the inlet t6 the pump
intake will be designed in such & way that no water
will flow intd  the’intake below a-crest elevation
of 7 feet NGVD."-

2. MELBOURNE-TILIMAN shall allow the DISTRICT to use MELBOURNZ-
fIiLMAN'lanés to consiruct and operate. the Project Works. .

3. 'MELBOURNE-TILLMANféhall'éllow access to the Project Werks
by DISTﬁICpreréonnel and other persons authcrized by the  DISTRICT
for the operation and maintenance ¢f said Project Works and 2 Log

be kept of same.
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WEZRZAS the DISTRICT is authorized, pursuant to Secticn

.086 (1), Florida Statutes, "tc preovide such canzls, levees,

édams, sluiceways, pumping étations, =ridges, highwavs, ané other
works and facilities which the 3card may deem ngcessary” in
crder to effectuate the purposes of Chapter 373, F.S.
. NOW, THEREFORE, in consideration of the mutual premises
hereinafter set forth, it is agreed as follows:
1. The DISTRICT may construct, operate, aﬂd seintain the
following Project Works:
A. A pump station on the MELBOURNE-TILIMAN levee
at the location shown on Exhibit 1. This pump
station will pump water from C-1 Canal to C-40
Canal and will have a capacity cf twenty _nousand
(20,000) galioﬂs per minute. This pump station
will alsc have a small wooden building for housing
the pump power plantf
B. The DISTRICT will censtruct ané maintain a2 dredged
channel from C-1 Canal %f¢c the MEL3OURNZ-TILIMAN
levee., The locaticn of this channel is shown on
Zxhibit 1. This channel will have 2 bocticnm eleva-
ticn of six (68) Zfeet above the Nationazl Geodetic

Ver%ical Datum

(o]

£ 1828 (NGVD), a boticm widen of
ten (10) feet, side slopes of three (3) herizontal
to one (1) vertical and length of abcut cne hunéred
(10Q) Zfeet. In addition, the inlet %to the pump
intake will be designed in such a way that no water
will f£low into the intazke below a2 crast elevaticn

ci 7 feet NGVD.

2. MEILBOURNE-TILIMAN shall allow the DISTRICT 40 use MEILACUXNI~

TILILMAN lands to construct and cperata. the Project Works.

3. MIL3OURNE-TILIMAN shall allcw access ¢ the Project Werks
v DISTRICT perscnnel and cther perscns autherized Ty the DIS cT
fer the operaticn and maintenance ¢ saicd Prcject Werks and a2 Lec
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4. MELBOURNE-TILIMAN shall not pay any monies to the

o)

ISTRICT for this precject nexr will the DISTRICT pay any monies

to MELBOURNE-TILLM2N.

5. The DISTRICT may begin construction cf the Project when
the water surface of Lake Washington falls below twelve (12) Zfeet
abcve NGVD and pump may be engaged when the water surfzce of Lzke
Washington falls to eleven (1ll) feet above NGVD, beth acts beiné
subject to the DISTRICT's Governing Board appreval.

6. This Agreement will continve in force for three years,
from the'daterof this Agreement, subject to repeated extemsions
by agreement of both parties, unless the Project Works are con-
structed in which case this Agreement will centinue in force until
the Project Works are removed for one of the fellowing -reasons:

A. The DISTRICT decides that the Project is no longer
needed in which case the DISTRICT will remove the
Project Works as expeditiously as possible and, on
the regquest of MELBOURNE-TILLMAN, return MELBOURNE-
TILIMZN land to pre-prcjeét condition.

B. The DISTRICT shall have. 30 days afte:-:eceiving

written notice to correct any harm it is causin

¥s]

to lands or works of MILBOURNE-TILIMAN or a lané-
ownér within MELBOURNE-TILLMAN. If£ <he DISﬁRICT .
is unable to correct the harm within 30 days, at

the option ¢f the MELBOURNE-TILIMAN, the DISTRICT

shall remove its precject werks. Fo

H

any event

w

other than that referred to above, the DISTRICT

rt

shall remove its works after a 180-dav written

noctice from MILBOURNE-TILIMAN, andéd MILBOURN

]

TILILMAN will not unreasonably recuest remcval cf

the DISTRICT works.

attcrnev's fees in the event MILBOURNEI-TILIMAN incurs any such
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damage, loss, expenses or attorneéy's fees for a claim arising -
out of work performed-on this project by the DISTRICT, its con=
tractors, sub-contractors, agents or employees. -

"IN WITNESS WHEREOF, tMe parties do hereby éxeéute this

Agreement on the date and year first above written.

ST. 'JOENS” RIVER ‘WATER:MANAGEMENT DISTRICT"
BY GOVERNING BOARD

_ CHAIRMAN

ATTEST

‘Sx\wé : ,S:,—'Q‘

LYNNENC. CAPEHARTN
SECRETARY

MLLBODRNL-TILLMAN WATER CONTROL DISTRICT

“‘4‘3’7 éj‘;

LEGAL FORM APPROVED .-

E. LEE V\OQS"" STATY AT"ORN
‘ST. JOHNS- RIV’R WATER MANAGH“—NT DISTRICT
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damage, loss, expenses or attorney's fees for a claim arising
ocut ci work performed on this preject Dy the DISTRICT, its con-
tracters, sub-contractors, agents or employees.

IN WITNESS WHERECF, %th

(L]
'y
o
H
ot
l.l
1]
n

¢o hereby execute this

Acgreement on the date and y

1]
]
H
h
'.l
H
n
ot

2bove written.

ST. JOENS RIVER WATIR MANAGEMENT DISTRICT
BY GOVERNING B0ARD

C{"jﬂ/ﬁ M

NCES §. PIGNONE
CHAIRMAN /

ATTEST

EN GO,

VNN C. CAPEEARTN\

SECRETARY
MELBOURNZ-TILIMAN WATER CONTROL DISTRICT
e S
- R\
v Dm0 B2
W
ATTEST
< -
C:ZV’%—V A F i m
=

6232; D o

w’“RS..:—.M, TATT ATTORNZIY
NS RIVIR WATIR MANAGIMEINT DISTRICT

K-10
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