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EXECUTIVE SUMMARY

The objectives of this report are to present a summary of hydrometeorologic data
(rainfall, evaporation, siage and flow) available from the District Database (DBHYDRO)
for Martin County. and to develop a preferred data set after filling missing data and
checking for Quality Assurance (QA) and Quality Control (QC). The preferred data set
will be stored later as preferred keys in the District Database.

A set of procedures is presented for selecting and developing the preferred
database. ‘The major issucs with the climatic data set are temporal and spatial distribution.
Five rainfall stations out of 46 and two pan evaporation stations out of ninc are selected
from the database. Monthly and yearly rainfall statistics (mean, median, standard
deviation, maximum, and minimum values) for each station are reported as well as
monthly and yearly arcal rainfall for the county (tabular and graphical formars).

Surface water data are presented for six major water control structure sites: 5-308,
5-153, 5-135, 5-80, S-48, and S-97. Historical daily data and corresponding monthly and
annual statistics arc prescnted. Based on these statistics, a few comments regarding the
performance of these structures related to their operating critcria arc also presented.
Taking into account the importance of the St Lucie Canal, C-44, and the complexity of
the systemn, a schematic plot for the hydrologic system is presented for better
understanding. Monthly rainfall data plotted apainst net flow (difference between
outflows and inflows) data show a poor relationship probably duc to major losses
occurring along the C-44 canal.
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1. INTRODUCTION

Martin County (Figure 1) is located in between Lake Okeechobee and the Atlantic
Ocean on the west and east, and 5t. Lucie and Palm Beach counties on the notth and
south.

Seven major drainage basins are within Martin County: C-23, C-59, 5-153, 5-135,
C-44 (the Cs are named after the drainage canals, and the Ss after the control structures),
the Tidal St Lucie River, and the North Fork 51 Lucie River Basins. The other sub-
basins within the county are: Palmar, Middle Coastal, South Coastal, Intracoastal,
Loxahatchee River, Basin 2, Basin 4, Basin 5, Basin 6, Basin 8, Lake Okeechobee, and
Jomathan Dickinson.

Almost 50 percent of these major drainage basin areas are in Martin County (400
square miles). The rest belongs o St, Lucie County {273 square miles) and Okeechobee
County (182 square miles}), Tab'2 | summarizes the different major drainage basin arcas
within the different counties.

In addition to flood protection, the canals in thesc basins have other functions
such as water supply during periods of low flow, maintaining adequate groundwater tablc
elevation to prevent saltwater intrusion into local groundwater, and navigation from Lake
Okeechobee to the Intracoastal Waterway. C-44 canal, among the first constructed
drainage District works during the early (900 (1916-1928), drains most of the Central
Martin County (189.8 square miles). Water supply for the County is from local rainfall,
Lake Okeechobee, and from pumping of groundwater from both the Surficial and the
Floridan Aquifer Systems.

Six major structures are located in the County area: S5-48, 5-80, 5-97, 5-135, 5-
153, and $-308. A description of thesc structures is given in Table 2. The U.5. Army
Corps of Engineers operales and maintains project works on the St. Lucie Canal, locks
and major spillways, while the South Flonda Water Management District operates the
remaining structures in accordance with regulations prescribed by the Comps.

This report presents a summary of the hydrometeorologic data set (rainfall,
evaporation, stage and flow) available from the District database (DBHYDRO) for
Martin County, and subsequently, a preferred data set will be developed after filling
missing data and checking for Quality Assurance (QA) and Quality Contrel (QC), The
preferred data set will be stored later on as preferred key in the District database.

Monthly and yearly rainfall statistics (mean, median, standard deviation,
maximum, and minimum values) for each station are reported as well as monthly and
vearly areal rainfall for the county (tabular and graphical formats). The same statistics are
reported for the whole data set.



e Swucturs Lodsamon
T S Flonda Lakes
SPAWMD Canals

. Fioala Shore
g Mawtin Boundary
[ 51 Luce Boundary
[ ] Dranage Basing

0

Location Map

T

Ficure 1, Manin County location map

3




Table 1. Major drainage basins in Martin County

Martin St. Lucie | Okeechobee | Indian Total
Basin County County County River
(mi®) (mi) (mi?) County | (mi’)
(mi’)
C-23 71 B2.7 14 0 [67.7
C-44 139.8 () o P 0 189.8
C-59 18.7 9.4 1598 | 0 187.9
§-135 20 0 83 | 0 28.3
S5-153 19.9 0 0 ) 0 19.9
Tidal St. Lucie 69.8 0 0 0 69.8
North Fork of the St. 10.9 180.7 0 0 191.6
Lucie River Basin
Total (mi’) 400.1 2728 182.1 0 855
Table 2: Description of major structures in Martin County
Control Type Location Specifications
structures (bhasin}
5-48 Fixed crest | Outlet of Maintains stage greater than 3ft. in the lower
weir C-23 reach when flow in the canal is adequate
$-80 Gated Tidal St | When 5-308 closed, optimum stage: 15.0 ft. =
spillway, | Lucie HW = 14.0 fi.
navigation
lock
5-97 Gated C-23 When flow is adequale, headwaler stage
spillway mamtained between 20.5 and 22.2 ft. during
wet season, and 22.2 and 23.2 ft. during dry
season
5-135 Gated S-135 Pumping mitiated when HW stage rises to 14
spillway, ft. and terminated when HW stage 1s less than
navigation 135 ft. When stage below 13 fL and HW
lock, pump greater than 13 ft. spillway can discharge to
station | Lake Okecchobee by gravity
8-153 Gated S5-153 Optimum stage is 18.8 ft.; 19.1= HW = 18.6 ft.
spillway . -
S-308 Gated C-44, outlet | Optimum stage: Lake Okeschobee regulation
spillway, for Lake | schedule
navigation | Okeechobee
lock




CLIMATIC DATA
2.1 EXISTING DATA
E D Rainfull

There ave -Ho ram il siattons located at 30 sites i Martm County (Ieure
2y Howoever, these sttes are ool yaiformly distributed throughow the County and
most of them we concentrated i C-lE basing along the C 34 canal, The oldest
stution is INPMANG, o National Owveanie amd Atmospheric Administration
(NOAA) sue with data starting i 1929, but with o Large pap of missing duta
between 1934 and 1962 Tuable 3 gives the list of the ramdadl stations with location
and years of duta. Do availability foe each rainfall station is slso summarized in
Froure 30 Only seven rainfall stations have records for more than 20 years. The
majority falls i the cotegory of Jess than ten years ol data, Figure 4 gives a
representition of daily ramfull data avalabiliy for the whole set of raindall
stations belore QA/QC T s obvieus, from Figore 4, that dinly raimfall data are
not avatlable at the same tme for the whele set ol stattons. The maximum number
of concurrent stations is 20 Tor the period TOR2 and 1986, which is relatively short
and with some gaps of missing data,

212 Bvaporation

‘There are nine evaporation sites in Martin County, Dati avaalability ranges
from two o lwen years. A summary of this information is given in Table 4.
Along with ramfadl stations, temporal and space disinbution of evaporation
stations are mdjor issues, as 1t can be seen in Fieures 5 and 6. The maximum
number ol datly information available is for six evaporation sites, during the short
period of TORE[9R4,

213 Other Climatic 1w
A few other chimatie data are also avatlable in the County, snch as solar

radiation, air temperatuse and water wmperature. These chimatic data are not part
of this report,

¥
1-d

METHODOLOGY
2.2 Ston and Site Selecnon
The st step s 1o seleet among the different climatic stations the best sct

of data reqguired for further analy<is, The selection procedure is presented as
Follows:
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Agintail stallon with DBKEY

Figure 3. Rainfall data avatlable for Martin County
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Figure 4. Daily historical rainfall data available for Martin County
{situation before QA/QUC)



Table 4 Bvaporation stations i Martin County (9 stations

SUATION AUTURNAT D JAGOY Borier sy js1atlos GEscRios Gty AT [LONG. [yt

CAUTRINn 1wl SOAA | D] TG CAVTREINS INDIANTOWS GirovVE Tttt T omgm]l aooum) 4
LR P TRUTY D WAL [ LRL L T Pent E M AY A0 A LOCH B Al IR AT it e[ Yiom 1

RIS 7 e

o 1901 1A Lt 1 g
MONRIV 2 1 RV RO | 0] S ANIONREVE RANCTE | veany | o] w0l T
MAVEL TG Ve WD | NN ST GROVES 0 K 2 iic Toezin | ) T
RN N S R T i 4! N
CALERT T TV SE Poal NULKING AN DIV A RN 1 A0 4
CAVERE A BTV R LRa]e AT R es LA DIV L) s ARERRL
CAULRIT | 1 Vinisl WATD | o] ERBJCALTRING CPTRUS GROVEs T T et | PR
AT IR WAL [ TURA] TROIN TN COUN Y WATER PLANT 123537 NN E

) ul dal avinlable TR tnly monthly dala ars availahis

a Slations are grouped  based o therr prosimity  (same site, close
distance), Lizhteen aroups are determined.

b stations witl long period of record are constdered within cach sroup.

oo Al stations with less thae ten years of effeciive recond (e.o, days with
datay are disregarded inside the groups for QASQC, but will be used
for completing missing dats {or selected rum‘all slations.

do AT statons with more thag wen percent of mussing data in the senes are
disrepurded. Missing mdormation  imcludes No(not processed), X
(unknown value), A Gaccumulated) and M {truly missing) tags in the
database. As in (e} these data are used i 1illing missing gaps in
selected ratnfalt stations.

5o Fhe new list of rantall stations s constdered For QA/QC.

Using this procedure, five rainfall stations have been selected out o 16 and
listed in Table 5. For 8§80 and 5-308 sites, two (2) pairs of staiions located in the
sume site, have been used noorder o complere the lone series of historcal data
(5-80: DBREYs 16618 and 062370 5 308 DBRKLEYs 16388 and 06239 For the
five USDIA stations located in Monreve Ranch (MONREV2, MONRIV,
MONREVA, MONREVS, MONRLEVG), only one (MONREVS) has  heen
considered trom the eroup.

122 QAU

For camulatve darly rainlall values

This 1s & conunon case ur the database (DBTTYRRO)Y for manual recorders,
where daily values are sometimes cumulated during weekend and holidays, and
then recorded anly on Maonday or the next business duy. Therelore the cumulated
valne may very often 2o over o three-day periosd. The case s tageed 1n
DBUYDRO as an A Clor camuluted) preceded by Xomgs (unknown values).
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Figure 6. Daily historical pan evaporation data available for Martin County
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A two-step approach is performed:

4. Horizontal distances betwecn rainfall stations are used (under the assumption
that there is not much concern about the station elevation; which is, indeed.
the case for the South Florida area, where the topography is flat).

b. The cumulative daily rainfall values are distributed in proportion to that of the
ncarcst station, which involves an iterative process whenever the nearest
station also has cumulative value. The relationship between the two gages can
be expressed as (Downey, 1999):

Palt) = [PA©@/Pp©] * Pult). (1}
where:

Pa(D = ¢stimated rainfall for station A on day t. inches

P.© = cumulative rainfall for station A, inches

Pa(l) = ohserved rainfall for station B on day t, inches

Pe@ = cumulative ramnfall for station B, inches

Whenever the cumulative daily rainfall values can not be distributed over the
period (no data available for nearby station), and the gap fails between two consecutive
months, the specific months will not be included in statistical analysis (monthly and
yearly).

For missing daily rainfall valuey

It also involves a two-step procedure where horizontal distances are used to assign
rainfall value from the nearest station with value (zero or non-zero) to the missing daily
value station. If the nearest station has a missing value, it is necessary to proceed with the
value for the next nearest station. An M tag will be reassigned to the missing daily
rainfall value if there is no close station with data for the day.

For monthly rainfall values

The procedure involved is to: (i) establish regression relationships for monthly
total rainfall values between pairs of stations; (ii)} check monthly rainfall totals (derived
from the sum of daily rainfall totals) against the estimated total monthly rainfall derived
from regression equations. If they ditter significantly, then an adjustment to the estimated
daily values is necessary.

These three procedures described above for cumulative daily rainfall values, daily
rainfall values, and monthly rainfall values, will be used jointly and iteratively when
doing QA/QC. Regression relationship for pairs of stations located nearby (group of
stations) will be done. Pairs of monthly data point with missing values should be
disregarded. The estimated monthly value from the regression relationship will be used

-11-



Juintly with procedures discussed abose Tor cstimaimy missing dutly values, The full
procedure discussed above is shown i the flow chart of Fieare 7.

The procedure invelved is to:

o Lomit maxmmum daily pan evaporation values, hased on location, month,
maxinuan extra-terrestiial radiation (water equivalent values are 0,36, 0.43,
(52,0509 0662, (164, 0.63, 0,60, 0.54, 0,406, 0.38, 0.3 inches/day Tor January
o December), and on (he Tet that approximately 58 pereent of the solar
radition s not reflected to universal space (Gray, 120 19700, Therefore
naxnmunt estimated daily pan evaporation is (037 inches.

b Lstimate daily missimg cecords vsing Bnear interpoliton,
223 Estnating Areal Rainfalt

The ohjective for estimating areal rainfall is to provide o data summary lor the
historical raintall average over the stdy arca. This average can be computed in (wo
ways: {1) from g weighted average using the ‘Thicssen polyson methed, whenever digial
houndary for the arca is available, or (i) stmply from an arithimetic average ol the dat.

since there are years for given sttions without duty, the Thiessen polyeon
mcthod will require different weight Tor cach subsequent Tavout of the rinfall stations,
and thercfore will not be used, being cumbersome. Arithmetic average will be used in this
report.

2.3 SUMMARY OF CEIMATIC DATA
230 Rmnlal

For the selected monttoring sites in Figure 8, horizonial distances are given in
Table 6, and monthty regression relationships are sunmarized in Tabbe 7 for six pairs of
data with coelfivients of determinalion o 0.7 or hisher.

Hhstorical daily rainfall data and associated monthly flabular statistics (¢, mean,
maximum, mitimun, median, aed standard deviation) are presented in Appendices A ang
B, The gruplacul statistics are also presented in Figures 9, 10, 1112, and 13, Monthly
means Tor the selected dita set varies within the County fronn 383 inches in the western
side (85-308), to 877 inehes i the castern side (STUART). The naxinem daily ruinfall
{16.05 mches) was recorded in Steart on October 18, 1995,
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Figure 7. Flow chart lor estimating missing daily rainfall values
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Table 6. Distances between selected rainfall stations (miles) in Martin County

Site §80 | S§-135 | MAYFLOI2 | MONREVS | §.308
STUARTI 7 27 16 [2 27
5-80 23 T 5 22
$-135 13 22 8
MAYFLO|2 I T
MONREVS 20

Table 7. Regression relationships between selected'” rainfull stations (monthly values)

wilhin Martin County

]

Site X Site' Y Equation R” Period Distances

i {months)** |  (miles)
S-8() STUARTI Y=08231X+10785 | 0.2 | 99 7
MONREVS5 | 5-80 Y =09174X+0.3729 | 0.84 175 5

| MONREVS | STUARTI Y =0.8395% +0.8232 { 0.73 175 12
INDIAN3 MONREVS | Y =0.9768X + 0.3385 | 0.84 66 10
MONREVS5 | §-135 Y =0.7636X +0.5851 | 0.73 8 14
MAYFELOS | MAYFLOI12 | Y = 0.9766X + 0.0666 | 098 78 !

*: only R* greater than 0.7 have been considered
*%: length of period for analysis

Rainfa (inchas;

M Minmun

WM edian

Al 5 B
Jul
Munih

EMean

B S, ey

Aug

O Mavimum

Figure 9. Statistics for monthly rainfall at station STUART!_R (Period: 01/01/36-
L1/30/98)
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Figure 12. Statistics for monthly rainfall at station MONREV5_R (Period: 12/01/58-
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Historical annual arcal rwinfall tubulned i Appendix B araphically
sumnuirized m Frgure (4 The wssoctated statisties are prescoted in Fieure 15, The
annwal srcal rmnlali runges between 350 inches (1951) and 789 inches (19943,
averaging 528 mehes for the O3-vear period of record (1936-1998). Long droughe
period can be depieted trom Frgwre 140 The mean monthly areal rainfatl is 4,39
mches. Muaxomunt med nenmmum monthly average areal ranfulls ae 671 inches
(Junej and 204 inches (December) respectively. The weet and dry seasons are
clearty depicted from Frgore 150 June and Oclober nurk respectively  the
beainning and the cnd ol the wet season. The wet season (32,8 inches, {rom June
1 Octaber) accounts for 62 percent of ihe whole year precipitation (52 8 inches).

232 Lvaporation

Twa sties our ol nine have been selected for pan evaporation data:
MONREVZ an USPA site (DRKEY 06353), und 5-30%8 0 NOAA sie (DBKEY
063761, The peniods of record Tor these two sites are relatively <hort: 15 years for
MONREV2 (1959-1973) and 14 years (seven years of monthly data and seven
years of daily datay for 5 308 (1941 1954). Historical duily evaporation data and
monthly statistics ware sumimartzed in Appendices C and D0 The stafisties are
sraphically presented o Figures 16 and 7. The mean maxima are reached daring
the month of May for these sites and are (.43 inches (MONRLEV2) and 6,584
iches (5 308), The mean monthly nnima occuered 10 December {or botl sites,
with 275 inches for MONREV2 and 2.97 inches for 5-308. The year monthly
averages are 482 imches and .61 inches for MONREVZ and 5-308 respectively.
Around 70 percent of evaporation occurs during  the period of March o
Septentbwer.
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3.

SURFACE WATER DATA

31 EXISTING DATA
311 Flow

There are 38 flow-monitoring stations in Martin County located at 13
sites. Table 8 gives a set of information pertaining to these stations. The period of
record varies from one (o 68 years. For 8-308, the record has been extended by
regression since the structure did not exist prior to 1978 (Fan, 1985). Most of
these stations are located on the major structures (5-135, 5-308, 5-48, 5-97, §-
153, and 5-80); the rest are located in creeks, river and ditches. Figure 18 gives
the tocation of the flow sites in Martin County.

Due 1o the flat topography of the South Florida area, it is common to
observe two-way gravity flow through some structures and canals. Positive flow
usually characterizes the flow direction for the purpose the structure was
designed. For cxample: (i) 5-135 was designed to remove excess impounded
water from the tributary drainage area; thercforc, flow is positive to Lake
Okeechobee when pumping is initiated, and negative for gravity discharge from
the Lake to the adjaccnt canal (negative flows are not frequent); (ii) 5-303
together with 5-80 control the discharge of Lake Okeechobee to tidewater through
the St. Lucie Canal, C-44, and therefore flow is posilive when waler 15 released
from the Lake, and negative whenever water from C-44 is a backflow to the Lake.

The operating criteria should also be a guide in understanding flow
direction and charactenistics. The following is a2 summary of the operating criteria

for the major structures in the County.

Struciure 5-308;

e The lock position depends upon the Lake Okeechobee stage reading;
the fock is fully open when the Lake stage is lower than 14.5 feet, and
open from 6 AM (o 10 PM when the stage is higher than 14.5 feet.

¢« The spillway operating criteria depends on the Lake regulatory
schedule and the tailwater located on C-44 canal, There is full refease
when the Lake schedule is higher than one foot, while moderate
release happens when the Lake scneww.e is lower or equal to one foot.
For all other times, the tailwater is maintained to 14.5 feet as water is
available.

Structure 5-135:

* Pumping is initiated only when the headwater 15 between 13.5 and
14.0 feet. However, when heavy rainfall is predicled to raise the

21
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Figure 18. Location of flow sites in Martin County
headwater above 14 feet, pumping is initiated to maintain stage at 13
feet until the end of the storm.

e Gravity discharge through the spillway happens when the Lake stage
(tailwater) is below elevation 13 feet.

o  When the Lake stage is greater than 14.0 feet, the lock 15 operated as
needed between 5:30 AM and 8:00 PM.

Structure 5-153:

»  Whenever the tailwaler stage (C-44 side) rises within (1.2 {eet of the
headwater stage, the gates are automatically closed in order to prevent
backflow through the structure.

s Upstream water control stages are maintained in the L-65 borrow canal
o an optimum headwater elevation of 18.8 feel (stationary position}.
Gates will close when headwater [alls to 18.6 feet, and will open when
the headwater will rise to 19.1 feet.



Stucture 5-80

.

When 5-308 1< closed. 5 80 maintaing o headwater stage between 1406
leet and 150 Teet, as possible.

Stryciure y-47e

When flow = adequote, headwiiser stage s omaintained between 20,5
and 222 Teet (ow ramge conditioms) during the wet scason (Juae to
October), and between 222 and 232 deel thigh ranoe conditions)
durmg the dry scason (November to May),

Daring low range conditions, gates begin o open when heidwater
clevation rises o 2222 feet and begin 1o clase when headwater
clevaton falls to 2005 Teer. '

During high range conditions, gates bewin o open when headwater
clevation rises o 232 feet and begin 1o close when headwater
clevation fafls (o 22.2 Teer,

Sruciire S-4K:

3

When flow is adequate, headwater stage 15 maimtained areater than 8
feet m the lower reach of €223 to prevent <altwater intrusion to local
aronmndwator,

2 Stage

Fhere wee 116 stage-monitoring stations in Manin County located at 40
stles. Table 4 gves a listing of these stations with all information pertaining to

these sites,
a lavont of

Mot of these stations have tess than en years ol data, Figure 19 gives
the water level colleetion sies.

3.2 METHODOLOGY

A Stanon and Sie selection

Only the ow and stage stations Jocated i the major water structures are
conmsidered. In this manner, six sites we selected (or further analysis: §-308, §
P53, 513508 80, 8 48, and 5-97. For cach selected site. o data sen is huilt based
on all exasting flone and stage infonmation. The Tongest e series within the site
it set {0ow and staged wre selected Tor QA/QC,
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Figure 190 Tocation ol stage monitoring <ites in Martin County
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A prelimimary examination o the time scries 1s done throngh graphical
ptotling, Gaps. overlaps, and relalionships are depicted, The missing daily data
from the selected fong tme sertes are fitled vsing the folowing procedires, as
proesented in the fow chart in Fieoee 20

A Missing daily data m the selected long tme series data ace filled with daily
data Trown other DBKEY = atthe site, Most of the tiowe, the dilference 15 in the
type ol recorders.

b, Fstimate of daily data is also made from hinear repression relattonship after
downstream and upstrearmn Tlow sites relationship has been estahlished,
sunmarics ol regresston relationships for flow sites and stages are given in
Tubles [0 and 11,

e When the missing oap s short (less than three days), inear interpolation s
useid,

do For all other mssimg daily data not within these Uiree cises. im Mg s
reassigned o the dita,
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PERFORM
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Missing daily values
using site data set available

LESTIMATE
Missing daily values
Using linear regression relationship

!

ESTIMATE
Missing daily values
Ulsing linear mterpolation

» : logic path

: decision
: action

Figure 20. Flow chart for estimating missing daily flow values
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Table 15 Regresston relationships boerween (Tow sitcs
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SUMMARY OF SURFACE WATER DATA

Ik’

.94

0.97

0.7

Histoncul diily Gow data are presented in Appendix L, while monthly and
annatl Mow statstics are in Appendix FoA summary of the computed values from
Appendices Loand Fis piven i Table 12, Monthly statistics for the mean daily
vadues are also presented in Figures 21 to 27.

Taking mto account the importance of the St Lucie Canal, C-44, ad the
complexity of the systen, w sehematic plot for the hydrologic systenn is presented
i Figure 28 dor better understanding. As it can be seen in Figure 28, release and
backflow from and 1o Lake Okeechobee at 8§ .308 have been considered as inflow
and outflow for C-40 From the mean monthdy ramtadl, inélow wnd outTow at C
44 shown i Figure 20, the following can be ohservedd:
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Table 12: [low data summary

Site Mean duily Maximum mean daily | Minimum mean daily !

S {cfs) (cfs) (cfs)

S133 46 381 ()

5308¢% 139 3.370 . 0

S308% 371 8.150 1 o

S135_P 24 419 0 -

597 189 1,799 | 0

S48 213 T oo _ 0

S80 748 : 9.31 Swmw (

(*): hackilow (*%): release

350

300

250

200

Flaw (=]

- 150

Standard Cevighon

100

hps May Jun Jdul
Manth

’ _._ ‘M‘B.RI"l . ._'_l - Mlnlmum- _ﬂ_ . Median =t Maximum

Figure 21. Monthly statistics for mean daity Lake Okecchobec backflow through 5-308
(Period: 01/01/63-03/31/99)
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Figure 24. Monthly statistics for mean daily flow at 5-80 (Period: 10/01/52-03/31/99)
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Figure 25, Monthly statistics for mean daily flow at S-153 (Period: 07/01/83-03/31/99)
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@ Cutflow from Lake Okeechobee, C-44 canal Infiow

@ Inflow {back!low) 1o Lake Okeechobee, C-44 canal Outflow

@ Drainage water from L-65 and C-153, C-44 cana! Inflow

@ Drainage water from C-44 basin, C-44 canal Inflow

@ Cutflow from C-44 canal
@ Diversions in C-44, C-44 canat outflow

(@ Losses from C-44 canal

Figure 28. Schematic hydrologic system for C-44 canal
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Figure 29. Mean monthly rainfall, inflow and outflow in C-44 basin
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e Outtlonws e abour twaee the iilows The difference is due o major ramnfall
contribution over the basin during the whole yvear.

o Major outflow contribution 1 Jrom $-80. Backilow 1o Lake Okeechiohee
represents about 15 percent of the wetal ontflow,

« dnflow contriboton from L-63 via S-183 15 relatively not <ignificant copared
o refeuse from Lake Okcechobee twough 5-308. L represents only ten
porcent o e total wnllow.

Praly eaintall and net low (OutfTow - Inflow) arc plotted in Frgure 30, The
relationxzhip between the monthly otal ramfall and monthly wial net low s also
plotted e Figure 31 Postive net How denotes preater outllow, meaning major
ranlall contribution 1o C-44 canaly while negative net {low denotes ereater
flow, meaning major losses (evaporation, indilraton} and diversions along the
44 canall Inthe list case, net flow s mostly relatad (o mindall; while in the
secomd case net How 1s related o both rainfall and losses. This can explain the
poor relationship between these two vartables as plotted in Figuare 310 A similar
regresston cquation (Y = 03010X - 0030 with o higher coetficient of
delermamation (0.72) was given i 1987 for Martin County (Neaton, 1987). The
positive slope (0.30) was considered typical for the region. 'The double mass curve
ploted tor cumulative ramtall and cumualative net flow in C 44 for the pertod
[963-198Y (TFgure 32) shows that the net Now discharge relationship is relatively
coustant through the years. The regression coefficient = (299 and the refationship
15 given s

Cumdated Net flow = (Cumated raintall x 0.2261) + 10,1427 (2)

3320 Slage

Histoneal datly stage data are summarized in Appendix G, while monthly
and anmual siatstics are summartzed i Appendix H. Summary ol the tabulated
data in Appendices Cand H s given in Table 13, Monthly statistics for the memn
stage data are alsa given in graphical Tormat in Figures 3310 42 The following is
2 few comments relinted to the stage data;

+  Tor 5153 we denole a good control ol the upstrenm staces (headwater)
located n the L 05 Borrow Canal as designed. The mean moathty (19.08 feet)
falls within the stage fevels miterval of T5.6-19.1 teet tor sales closing and
openimg. Optimum operation with o headwater elevition of TR fect s not
possihic,
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Figure 31. C-44 monthly net flow and rainfall relationship
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Tabte 13, Stee data summary

53E_H
S308 T
SEOOLI

SUT 11

Sufw

S48_H

515 10

S1aa_ T

Mean monihly Muxinum monthly mean | Minimum monthly mean

(ft) {fi} (ft)

1908 14925 IH.83

] :3_‘;*\'*). 173} I ()-—H ]
-. 141,68 14.29 10,11

R Vead 03 B

1354 400 113,40

21.05 R I(&.SSH ”

8.0 11,604 T4

w5 | |‘(l:5? B.A5

1327 i 15,75 037

a1 e 143,12
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For 5-1530 bucktow Trom C-L e F-03 los boeen fdly contralled durng the
pertod ol record, The closest the tulwater docated i St Lacie Canal) rose
wis O leet (037247881 within the headwuter, which s beyond  the
cperational Tinut ol 0.2 feet,

Fop & 07 with oomean monthly of 2105 feet for the Teadwuater stage, the
structure lius heen mostly operiated melow range condinons during the period
ol revord.

For S-48, maintaming headwaler stige greater thap 8 feet o the tower reach of
C-23 has been achieved during the peniod of record as dictated by operating
criteria in order 1o prevent sabwater iIntrusion.

For 5-1350 with amcan monthly of 1467 Teet for the milwaler stage, gravity

discharge through the spillway does not happen most of the time, only o few
duys during the vear.
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4, SUMMARY

This report presented a summary of bhydrometeorologic data such as: rainfall,
evaporation, stage and flow data for Martin County. A methodology has been
presented in order to fill missing data in the District database. The resulted data has
been presented in graphical {daily historical, monthly statistics) and tabular formats
for a better understanding of the results.

There are many rainfall stations located in Martin County. However, most of them
arc inactive, only seven have records for more than 20 years and are not equally
distributed in the County. Wet and dry seasons have been depicted; June and October
mark respectively the beginning and the end of the wet season. The wet season (32.8
inches, from Junc to Oectoh ) accounted for 62 percent of the whole year
precipitation (52.8 inches). Long drought periods have been also depicted during the
seventy-year period of record (1929-199%). The driest year was 1981 with 350
imches, while 1994 was the wettest year for the County with 78.9 inches.

Two sites have been selected out of nine for pan evaporation data. The periods of
record were relatively short (14 to 15 years). Around 70 percent of evaporation
occurred during the period of March to September, with mean maxima reached
during the month of May and varying from 6.43 (o 6.84 inches.

Flow and stage data have been presented for the major structures located in the
County. A schematic plot for the hydrologic system has been presented for the St.
Lucic Canal, C44, for better understanding. Negative {lows have been verified with
both stage and flow data. Net flow (Outflow - Inflow) has been plotted against
rainfall and poor relationship has been found duc to important losses (evaporation,
infiltration, and diversions) in the canal.

In terms of operation of the system, it is observed that a good control at the
headwater in 5-153 of the upstream stages in the L-65 Borrow Canal was maintained
as designed; however, the optimum operation headwater clevation of 18.8 feet was
not possible. At the tailwater of S-153 located in St. Lucie Canal, C-44, backflow
from C-44 to L-65 has been fully controlled during the period of record (01/01/83-
03/31/99). Headwater stage at 5-97 has been mostly operated in low range conditions
during the period of record (03/(1/86-03/31/99), Maintaining headwater stage at S-48
greater than 8 feet in the lower reach of C-23 has been achieved during the period of
record (05/(}1/94-03/31/99) as dictated by c—-wwing criteria in order to prevent
saltwater intrusion. Gravity discharge through the spillway of 5-135 occasionally
happened during a few days of the year.
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APPENIMX A

Historical Daily Rainfalt Data
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Figure A2, Daily historical rainfall at station S80_R
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Figure A5. Daily historical rainfall at station 5308_R
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APPENDIX B

Monthly and Annual Raionfall Statistics



Table B 1. Monthly and annual rainfall (inches) at station STUARTI_R

Month Year
Yeor  1Jan  Febh  Mar Apr May Jun  Jul Aug  Sep Oct  Nov  Tec Total

1936 187 458 415 212 560 7.26 548 423 639 B0 7% 4356 | w7l
1937 165 LRR 5.05 827 294 48R 397 299 942 I8RF 592 L06 Y} 6744
1938 100 132 038 008 194 7t and 061 660 1HI14 303 206 ] 41.50
1934 034 017 1332 41016 %99 450 404 1206 719 1104 089 167 | 3828
1940 220 348 685 1200 2500 559 3400 756 1640 330 005 634 58.98
1941 627 547 250 63% 487 972 FS56 166 451 471 344 170 6479
1942 142 332 550 183 6493 128D 204 467 942 556 0T8 315 | HEN
1943 0.49 067 434 180 705 336 893 366 791 240 325 080 | 46.97
1944 231 025 053 208 269 408 980 407 B17 1001 051 088 43.08
1945 - 200 o002 070 - 605 R34 - {284 733 27T 212 *E

1946 264 143 173 000 99 851 BA1 342 4R 2017 3RO 184 4950
1947 129 244 302 662 13 903 90l 473 17.24 1185 344 127 1317
1948 350 083 187 46 3385 329 5090 433 i486 412 L6 130 | 48359
1949 - 087 042 045 407 940 456 n -~ 584 105 RE7 **

1950 049 057 370 - 308 336 452 674 721 833 L9 058 b

1951 055 201 028 363 504 373 520 827 497 1057 236 123 4796
1v52 .29 662 404 LA31 230 286 - 639 510 1736 058 062 *E

1933 197 280 431 392 1.9 &66 1077 6063 14351 - 214 500 *¥

1954 033 331 437 401 677 1038 TR0 BBE 1227 675 420 LOI 70.0%
1955 249 103 229 525 3501 960 308 406 208 509 007 380 | 43352
1956 217 260 115 2,75 517 260 655 443 512 566 0463 145 40.68
1957 177 402 343 577 578 4776 842 797 614 R0 153 367 | 6196
1958 Hhat 069 558 262 835 304 434 330 504 909 230 552 6063
1959 514 035 865 630 435 1146 686 942 1324 1186 6064 331 B7.7%
196 0.23 458 174 547 173 771 1133 4460 18345 212 168 106 | 60.90
1961 446 076 498 1.63 L1027 433 113 632 239 480 B0 OlI4 ] 4376
1962 139 077 353 256 144 RIIR (312 1191 618 089 142 020 51.59
1963 000 439 154 082 273 610 207 251 10405 1036 280 1006] 34.03
1964 22% 395 137 284 385 440 458 1511 5t8 1081 238 2.5l 62.23
1965 06l 428 227 LI0 065 TA3 764 262 336 647 16l 077 4057
1966 636 386 337 412 369 (548 370 566 B1L 691 120 127 6373
1367 LG 186 2356 011 033 950 766 799 4935 925 284 LI 49,65
19648 052 222 083 [U8 838 1372 R29 6l5 657 639 265 012 57.72
1969 202 128 552 BT T2 331 343 BA4 679 682 241 345 51.8R
1970 494 456 1412 000 531 759 240 150 812 937 040 028 | 6239
1971 046 233 168 188 475 404 .01 287 R44 543 421 4721 50412
1972 167 183 368 645 7.37 1012 1114 330 360 249 461 263 39.91
1973 450 603 207 089 430 792 556 694 682 687 090 148 54.30
1974 187 0RO 140 136 347 823 1244 506 359 440 322 204 | 4790
1973 016 133 LAY 145 BE2 748 455 1Y7 o604 304 080 130 | 3884
1976 046 263 003 257 917 6468 305 - 7T 653 282 408 594 | 4898
1977 352 068 0459 020 337 3356 549 396 1240 699 365 446 | 4888
1978 g 29 228 261 499 392 604 342 372 0425 308 7233|4643
1974 703 066 105 408 638 384 307 536 - 270 5341 L9S *x

1980 342 330 141 142 500 5170 - 32 471 247 420 030 b

1981 067 182 065 070 4201 189 272 872 1086 339 193 045 38.02
1932 081 728 1301 356 1350 907 874 517 663 241 1271 235 85.24
1983 383 1347 572 283 232 679 6.8Y - 673 1269 232 548 **
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Tualbde HI“.‘ Clontanned

Month Year
Year Jan  Febh AL Ape Mav Jun Jul Aug Sep Dol N Preg Toval
st | ss 577 POT TG R0 auR 4w TR or o4z X
1R85 IS it 500 58 67 504 1200 636 1255 L 2d4A ERH ol 2
19¥ L T L L A Ot T I O Vvt B o 1) N B L Y S S e Ot
s/ B T B L L bt L O I S ETL SO .65 040 BN T
[958 o0 A L TR AN LY a7 Laa R S LA s1.37
[4h4) P2E 052 4y 3HY LA, DRSS 70 ) 32 7l .l il A7 B
[99() a2 2aon Ot 3770 308 1023 HAN 1A0T 0 3K (RT3 B S T Anuh4
J ) O3 4RI aA TR TR 1007 747 T LMY 456 ORY O 1T7h | 7342
A Ts 2700 e 208 20010 168G 3us 152D 6.0 w1071 1043 AR
IR PEAAL 220 6ola 300 oddn 500 077 4730 AL L7958 96 10N K30
194 S nsl AR ARY LT 002 w50 (18 TARG w1007 837 PRV
1945 DAG DTS R 3N 22T nds A4 14T RS MaE o
1My (O S § DV S O S Y 611 S e S O AT S0 LY Y U B V| I CT R & A8 R
L7 1R -- - - - (5 T B 282 i
o0 S T00A 58 e 542 EM 605 024 UAA 0 2RY V4D -- o
mlalistic Jun Feh Mar Apr May  Jun Jul Awg Sep Oct Nov e POWVRLE
Muean Ao 3RA O AND 200 00 671 634 A Tuioo703 0 3022 204 702
St Dev o 20370 2460 328 2003 077 0 DTS 300 300 AT 1 H) R 1314
Mindinm O o R 000 0233 LHAd L3 anl o LAy nme s 02 Axan
Muediun TOZ0 2210 343 100 355 600 Gl A6 679 G 2 |55 5163
Muximun LA LAY FEI2 BT 1450 Ios0 1312 15321 1543 2348 1271 1006 9903

Eindivates period of recards for staton aml esehoches parctial year resulis

A d

Coindwnites partial vear

- ndicades o data avadlable o large gaps ol messing dats




Table B2, Monthly and annual rainfall (inches) at station 580_R

Month Yeuar
Year Jan  Feb Mar Apr May Jun Jul Aup Sep Oct  Nov  liec Total
19403 -- - -- 096 373 626 512 666 13451 402 015 458 H
1941 a1 449 281 7058 322 (582 K25 38R 791 379 204 Q.96 08.33
[942 136 322 370 300 326 1183 200 290 1216 270 158 315 5266
1943 075 1.1 615 306 599 W73 4610 243 06 295 478 018 45,93
1944 084 022 092 481 -- - -- 449 4355 13048 06l Q02 i
1945 - 48 000 2154 (47 - 447 - - 4,37 -- 1,21 ##
1946 1.83 081 La9 017 12,19 490 136 663 -- .03 7.80 3.064 i
1947 050 275 1098 825 -- - 118G 395 2267 1179 0.4 (R8T Ll
1943 303 Q17 189 447 470 331 332 594 1350 271 044 0.67 46.15
1949 047 095 022 107 320 R8O 440 1298 676 341 092 704 52.32
1950 1.24 055 331 276 578 381 322 721 738 1377 46 QY6 51.65
1951 041 206 058 626 620 475 754 486 233 1290 leY 0.69 500.27
1952 140 627 364 1BE 174 274 647 595 586 116Y 012 043 48.04
1953 204 208 250 484 027 11,26 1029 539 1111 9260 162 238 6416
1934 046 273 169 339 6135 1008 625 7.67 1091 476 343 1.03 50958
1955 129 336 129 2098 199 1066 3IB7 377 254 305 0.02 567 40.59
1956 Lot 054 023 272 307 3487 465 661 464 573 022 258 37.50
1957 276 3102 317 5307 506 517 967 1024 4355 929 {10 3#EI 63.01
1938 902 0.69 493 282 717 364 466 263 643 742 L3O 543 56.84
19549 434 031 726 448 98O 12649 565 743 910 82 542 38R T8.29
1960 025 54] 166 736 485 1007 %68 488 1942 3179 (19 048 68.04
1961 3497 064 128 177 950 382 139 697 155 488 1.4 002 37.43
1962 9% 064 320 3530 210 TR ROO 1278 949 076 0K 008 3286
1963 0.77 408 136 023 474 643 331 326 8K 570 2488 8.1 49 89
1964 2,03 253 023 263 342 415 733 1279 489 [1.48 L.18 l.62 54.33
1965 082 479 192 126 Q36 904 3134 421 613 F16 052 068 41.23
1960 7.0 457 253 431 366 1508 401 417 764 005 241 119 65.62
1967 128 343 174 007 130 795 509 974 589 1478 LIO 1.24 53.63
1968 033 197 043 025 844 1510 745 776 739 945 236 0.00 60,83
15969 1.64 145 474 129 1319 259 506 483 450 983 214 233 53,59
1570 539 411 1313 0.00 457 927 406 439 78R 391 .00 .11 SR.82
1971 047 369 166 009 1049 38 88% 3574 709 509 476 237 54,10
1972 039 251 311 538 1431 1416 580 307 303 356 326 2.26 61.05
1973 2538 199 |49 134 348 636 1126 829 002 519 219 1.17 54.36
1974 2,16 0,12 227 093 353 1098 1226 331 491 543 319 L2ZL 50,30
1975 039 243 101 08Y R70 928 RBd42 251 R73 32 158 0.57 47.65
1976 O3 265 003 209 1501 803 497 922 625 143 364 291 56.54
1977 274 023 021 129 L0 614 674 529 956 870 417 443 50.6{()
1978 1.92 a7 182 174 343 -- 696 231 392 471 308 10,72 o
1979 579 025 097 363 &I} 323 246 235 1702 200 326 163 52,34
1980 183 431 206 130 484 377 688 274 290 438 259 2.39 3999
1981 061 198 1.02 028 452 209 474 1573 575 257 049 0.57 40 85
1982 0.89 2.63 1ld46 450 1228 1201 1006 593 563 295 §253 222 #3.09
1953 426 - 412 276 065 647 893 1414 67% 1120 3407 399 o
1984 090 209 361 169 363 440 521 494 1062 L3 662 002 47,10
1985 095 006 474 B39 049 400 678 537 1029 . 128 345 ok
1986 572 130 420 004 208 1433 399 437 162 733 177 298 49,95
1987 1.22 046 126 008 224 279 821 374 617 6.69 782 0.03 41,71
19858 225 423 210 - 330 306 1030 276 154 (042 3465 . bl
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Tuble B2 (fmlllnuc}.{

' Aanth Year
Yeur Jup  Feb Mar Ape May o leo bl Aug Bep Ol Noy e Talal
R0 [ 133 002 587 68 TAY 177 s 780 306 700 008 S00] 480
1401) LT OO T T T I T Y O TR T S B 1Y B A O 4608
] PR {19 N TS (N DA S AN e L BN SO TS T S A O S O SO K0 A N O O A B 1) At
497 HAY 340 TR0 200 g0 T LDA L (s tuds S i D70 S 1K
144973 A0S SRR [ G TR Y €O 4 SY S0Y N 0 S 0 N T N 0 T O I C TR YU B S B ') 45
[ 200 207 00 wmaeA 3700 706 WAl P2 s 700 330 1 DR
199 R L L A T 7 T 0 2 I SRR O S e Vo S UYLV F L A W SR B LIVR ]
PR Fah 057 1391 17% [0.A7 503 550 »4% 495 A#3 237 1mu aR.05
(R LA T Rs 0 MAan A5 A d % I S 1§ S DO A T S R T % L O % A S A ER R
| L3 R S L TOc TN 1 NG O CNY e T NG O OV S UK. SN I 200 P NN X T SN O SN A O AR B B 7374
[ IR Ul - -- -- - ik

Slatistic Jan  Feb Mar Apr May  Jun el o Anp Sep el Nov Dee POHE

M 2450 24T 321 5N A0d 7Y a2 6 KT 24 o4 1y vy Ahad

st Ples P00 US4 248 A IR0 RO U RS O | RS S S S 1 A S A S M1 [2.35

Miniminm N5 G 000 000 027 177 1A 2 [t Gy 000 i 3743

Maduin i 230 200 2760 376 036 53 AN GL7E 0 sha 1RV KENY|

Maxinnan 202 1TLAY 13T W05 1501 1542 1226 2204 AL6T IH07 1330 .72 Uy 32

Foindicates pend i tecords Do

Eindicutes partial vear

station and exelnekes parta? e esults

- imdicates no dat i lable ar Brpe gops ol missing daia
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Table B3. Monthly and annual rainfall {inches) at station §135_R

Month Year
Year Jan  Feb Nar Apr May Jun  Jul  Aug  Sep Ocl Nov  Dec Total
1971 -- - -- .- - - -- -~ 753 307 403 e
1972 208 LIT 036 248 451 810 267 318 358 164 345 149 561
1973 270205 246 117 645 367 Y78 576 436 Re0 010 120 067
1974 107 033 o0 - 209 99 1183 704 33 103 LAl 167 e
1975 0.22 239 L45 084 513 LRR 283 221 985 308 159 020 i4.67
1976 17 270 0400 234 981 1049 3520 500 618 116 248 183 47.56
1977 349 196 058 019 228 458 472 782 M 243 7T 205 43.7§%
1978 332 171 280 097 L4353 B2 507 526 418 3212 200 436 44.37
1979 428 022 242 060 823 137 335 908 1735 142 153 172 5l.47
1980 294 181 261 239 613 179 KRS 453 722 154 253 180 4414
1981 077 213 130 023 187 1R3F 5001 10354 753 081 092 007 350
1982 Q71 248 7095 105 387 979 395 507 497 240 320 070 47.14
1983 399 R4 525 Y18 163 %10 504 T7A1 79 399 27 343 60.51
1984 070 371 39y 306 436 377 933 333 772 00610 4L D08 46,73
1983 45 019 212 .32 049 533 741 302 1033 139 0310 1y4 36.40
1386 275 009 370 019 213 1209 740 805 70 339 .03 32T 3301
1987 255 157 364 Q00 454 4R2 732 274 612 529 677 (028 45.64
1988 195 284 305 272 124 845 455 491 162 079 4065 092 37.69
1989 102 007 313 705 14! 605 465 1145 680 735 057 232 51.97
1490 060 2,16 053 092 200 523 677 RO09 ®44 352 070 Q52 39.49
1991 335 130 22t 563 240 - R99 374 408 350 162 1.7 o
1992 076 313 143 284 Q.58 15062 A1H 0 569 456 2500 36l 071 449 39
1993 72 313 532 L2100 Q03 B9 327 LT3 734 341 181 060 43,98
1994 325 508 585 674 229 598 401 804 600 235 422 495 58.76
1995 297 144 307 098 595 632 548 1156 797 924 057 034 55.80
1996 199 033 813 145 628 685 254 221 315 534 0% 167 400,89
1997 L2 019 285 645 475 675 745 311 RBRsS 030 290 394 48.74
1994 242 765 353 084 142 497 363 V37 00 L84 749 (030 30.82
1999 207 060 040 -- - - -- -- -- -- -- -- il
Statistic Jun Feb Mar Apr May Jun Jul Apg Sep Oct Nov Dec TP.OR*
Mean 226 220 302 227 351 670 390 397 480 132 253 173 46.26
Stand. Dev 176 205 22} 206 244 325 249 277 303 248 1¥] L3V 1.23
Minimum 0,17 007 010 000 038 137 254 17% 162 030 010 0.07 467
Median 225 LE9 283 175 229 619 307 526 706 2353 224 LS5R 46.73
Maximum 872 848 R.11 705 G081 1562 1185 1156 1735 824 749 475 6051

* : indicates period of records for station and excludes partial year results
** ¢ indicales partial year
-~ indicales no data available or large gaps of missing data
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Table B4, Monthly and annual ranfall (inchestalstition MONREVS R

Murth Year
Yeur Jan  Feb  Mar Apr May Jun 0ol Aup Sep Owt Nuv Dee Tolal
115N : - - > -- - : - - 255
IHas S B3 TN dRs AT 10dT A2 a4y TA]L uds aRd 4 R
FO) L e T T B L Y A S T U S T B O T T K TR D R (s fknt
1161 A% 060 240 1AL A S 1Y 785 [TV R T I R B SO A 10,76
1002 P a0 LA 0.2y M0 nmb 113 LRSSyt DS L) ()25 A
[ LU ow 047 071 SRS el 205 815 756 W00 10 R0T7| 0 47.30
[ 403 PATO20 080 2000 88 IR0 HEOd TR TP J3ED LG 1O A0.90
[46:5 52 daad 317 00 159 e TRA 6300 4w v 0nb Lol s0.06
14 GUREeG [ 428 60 1722 7L AT TAG 76T 202 1Ak 1KY
1967 004 282 268 0.0 204 1028 HT6 0 ART 300 1304 Loy b 33A7
DIEE 058 Lad 4 003 5wy 1029 AA7 0 571 8 wad LHT L6 3550
1404 PRODASG 528 L2 TLes Led LA ade Tae IR TR ] 62.6]
1470 405 6T J3T 0%, 0% TA 0 B0 479 PR T T TR D R I RN
19071 022 224 07 035 77 G720 104y RRK A (A S N A T KRN
7z LU ST U O ST B IR S Y0 S TN [V S 1 B (IRLE Ll 237 1) F7.45
1973 R e PR P 0t I A T - - - il
Statisdic Jae Feb Mar Apr May  Jun Jul Aup Sep Ot Rov Dee PORS
Mean 203 247 A2 241 A4 907 a6 G66d U4 107 2on 72 S6.ny
Stand. Dlev 142 T4 3800 250 202 393 27% 0 241 77 40 12 0% K67
Minimwm 012 03 044 D0 159 462 28 273 1 03s 000 015 40,76
Meidian L L N IR L e L (T S O ¥ 01 SN M) O Y § 56,85
Maximum  0.U% 460 1379 oMl Lo 1779 1045 H1ss TUAG TR0 6¥3 507 F1R

#ooandicates periced of reconds Tor stalion

s parial year

sand exceludes parial vear resules

- sindicates o data avadable on Lege paps of missing dat
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Table B5. Monthly and annual rainfall (inches) at station 5308 _R

Manth Year
Year Jan Feb Mar Apr May Jun  Jul Aug  Sep Oct Nov  Dec Total
1940 - -- - 292 293 744 492 RBO2 671 086 08 313 R

1941 4,00 440 373 907 LY 309 1081 442 K30 508 253y 207 6031
1942 L4 307 54l 179 766 766 525 588 L7640 079 167 42,54
1943 006 04 202 310 132 691 830 545 673 13w 207 019 3779
1944 19 008 (6l 338 327 L+ - I 572 737 027 LS wk

1945 - 023 000 A 175 -~ 6.58 o EL32 639 147 134 ik

1946 082 14 327 000 537 609 638 298 J98 171 470 .63 39.79
1947 015 216 9.00 233 582 390 802 574 429 (R35 0210 080 65.07
1948 299 0.000 192 397 09 210 950 771 1057 175 .32 0.1 41.94
1949 000 0 004 16l Led 1009 464 1089 676 204 084 279 4234
(950 .02 Led 470 (.33 465 L4l 754 490 284 957 LA Q.65 3972
195t 000 175 0.68 472 139 1038 678 743 .06 R45 0 179 0.05 S0.18
£552 097 419 1.24 150 350 271 622 547 1021 949 G2 046 46.10
1953 138 1.3 143 326 123 1358 993 1022 751 649 098 102 884
[954 00 256 242 6R8 406 1022 4095 275 734 30 109 14l 47.07
1933 et 058 148 308 L3 1004 777 767 586 183 002 302 4479
1956 63 Lt6 070 388 193 312 197 357 517 RT4 019 Q07 3013
1957 242 247 352 481 440 212 487 439 771 243 04 5469 43.63
1958 706 051 585 332 664 333 350 435 551 139 (06 345 45,98
[959 L1 032 436 164 RBER 916 645 342 719 633 242 139 52.74
1960 000 379 050 397 250 497 301 336 1122 31200 104 0582 40,88
198l 173 031 198 141 445 195 361 381 LI53 466 119 003 28.3%
1962 0.26 092 386 417 045 438 722 407 753 315 18T Q.16 3R.14
1963 086 383 064 137 399 T40 334 343 32 131 203 502 41.08
1964 L4y 241 036 429 388 &l16 L7 961 354 458 012 098 5111
1965 020 3.9% 195 019 140 1068 773 877 356 1026 002 1,00 026
1966 400 373 080 430 447 1205 545 5323 3350 937 034 040 53.84
1967 0488 3.19 [06 005 344 1179 630 803 841 609 006 1.53 50.93
1963 0.25 238 088 020 823 1473 367 384 379 816 215 002 5242
1969 i) 202 653 154 543 RBUB 4069 587 867 1115 178 338 60.65
1970 LI 364 1465 003 924 709 697 904 245 290 009 019 59.50
1971 009 222 090 017 612 323 61 569 425 923 241 213 45.67
1972 .76 1,39 238 423 360 1098 1091 578 295 148 LE4 246 49,76
1973 Leb 183 385 087 386 K70 1154 657 234 493 010 1.43 47.01
1974 129 022 0% 220 175 LL28 367 760 919 117 L66 057 42.19
1975 092 223 193 027 4584 - 1348 356 633 377 057 034 b

1976 0.6 200 009 107 - 647 338 Y86 357 1.7+ 287 16 i

1977 453 066 124 073 270 206 733 838 1167 284 533 4.56 52.04
1978 294 166 307 146 389 “ 8.02 633 934 345 316 432 e

1979 675 014 236 151 555 354 327 364 1490 288 202 144 48,10
1980 298 LR4 (6T 277 587 120 472 403 970 226 181 112 40,57
1981 094 e 100 0 20+ 098 405 972 423 090 0482 0147 26.21
1982 046 233 962 075 763 - 130 417 353 LI3 1Yo 093 i

1983 - 983 442 341 278 645 266 38R0 -~ 525 173 2.68 o

1984 081 330 419 056 741 643 777 331 780 040 4ol 007 46.36
1985 54 012 220 307 174 674 - 055 616 274 000 L66 *#

1986 245 0GR 319 009 191 980 732 402 734 208 2355 24| 44,74
1987 Lad B0 344 102 271 559 464 121 282 670 343 003 36.83
1958 10 243 232 014 369 483 955 1358 119 038 538 0.83 46.71
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Table Bo, Continteed

© Month Year
Y dun Feb Mur Apr May v Jul Aug sep Oct By D Total
fowo Too7 022 4351 2000 Lo ts3 0 3@ 605 PHY 1 (a0 oo RN
TLH) R B IV I e -- G e N LT 0 I S I SR I e
RO 07277 565 08 S0 oo b AT7T 642 d 2200 1D 0 R
194 Aol LG AT 0l 1A A oA [0R0 38 DAY S A k0 SRR
a3 .23 5060 420 1ol sl vallo Adn LEE A0 SN iy 3 AT
PR LAY IAOP & TR T. S NV E B T 170 el 662 =12 P2 nan8 6] 01.52
DK 2A5F L pMe 3230 3D OOS0T 0 KT HAH O TG T OKe Y) RNl
R s A 621 117 5040 (a2l l.ety 370 450 Lal o THA 37.31
[osy [IUURR T O I IO T DA Y S SR UL 0 Y I 3 B ALY N N T O B B N AL
P LAY 075 405 000 O and 508 T9 KT 07w o 1Y Al
1999 | 1Le0 125 0.4 tr
Statistiv dan Feh Mar Ape Moay dug Jul Aue Bep Oct N Dee PROWR
Mean 175 2040 293 250 IMsy o o noad o 6ls o sS04 G4 44t 1) I.04) RIS
Stand, Pev BT LEG 2AT 1O e X 24 2o RO R4 175 1 R.62
Minimum 000 000 000 O ds D85 187 (OAh IoIn s 000 i A0
Metlisn IRy LRy 220 172 ARY oM 605 AT72 623 IR el Lo 46,16
Muxinunu 725 0RO LLOA w07 WA LT 13 AR 13AE 14 T 02 o) (SR AN

Pamdreates poriod of records Tor stanon o eachides pasial yein veselis

=Eecimcdicales partial vear
— o indicutes noodata avatlable or large 2ups al missing data
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Table B6. Monthly and annual areal rainfall (inches) in Martin County

Meonth Year
Year Jan  ¥eb  Mar Apr May Jun  Jul  Aug  Sep Oct  Nov = Dec | Tolal
1936 1.87 458 415 20 560 7.26 548 423 639 B0 474 456 5072
1937 1.65 188 565 K27 2494 488 397 2499 042  18¥1 392 LO6 | 67.44

1933 Lo 132 038 008 194 764 564 061 648 [LI4 303 206 | 4150
1939 034 007 B33 51060 899 450 494 [206 7.4 1104 089 167 | 5B.28
1940 M)y 4B 6By 1a% 305 643 448 T4 1221 278 01n 468 | 5341
1941 546 479 301 7TA0 333 954 921 3409 BSE7 453 267 LBY | 6443
1942 173 324 477 220 662 1067 303 449 778 289 1405 249 [ 5125
1943 043 073 4200 2av 479 374 728 33 795 225 13T 039 | 4356
1944 145 08 102 346 398 280 9RO 40l ALF 10D Q46 O35 | 4386
1945 -- 239 000 130 L 605 646 - L2 ey 202 1.56 .

1946 1760 L3700 223 006 890 583 842 301 A5 LAd 602 34 ) 47584
1947 065 245 7407 SRD 448 747 9e6 547 IKAOT TE3S 140 101 | 75.5)
1948 317 0 033 LB9 443 306 290 597 599 1364 286 064 066 | 4556
1949 024 061 023 1 36 946 453 1206 676 410 004 607 | 4987
1950 043 105 390 131 450 286 509 628 588 056 137 093 | 4417
1851 032 197 051 488 423 635 651 675 463 1064 1UF 0 066 | 4947
1252 1.22 5649 297 162 2501 277 632 34 706 1LY 030 050 [ 4973
1933 L4 209 275 402 115 1117 1033 758 1104 R1S 0 LA% 2R0 6460
1954 026 287 36 476 570 102} 633 643 1017 493 2901 145 | 5891
1955 181 196 169 377 236 100 491 517 353 340 000 408 | 4297

1956 127 143 069 312 339 386 439 487 498 671 035 1.50 | 3656
1957 232 320 337 322 510 4m 765 753 603 68t L2 439 | 5687
1938 B3 063 545 282 739 334 417 343 566 633 129 449 | 5401

1959 344 037 684 432 693 HL9Y 00 660 920 R9? 533 321 | T2.20
1960 0015 487 L3 372 336 768 TRT O 444 1705 3220 124 062 | 5761
1961 353 058 266 1.5% R88 371 26 664 L6200 462 180 Ol | 3758
1962 1.03 083 377 457 175 680 983 1008 818 131 LI§ Q17 | 4952
1963 088 405 100 079 433 6.4 349 409 TI% 551 248 747 | 4813
1964 183 275 062 297 388 539 893 12106 323 1042 121 153 | 5691
1965 054 441 232 066 L) 930 666 548 309 B6T  DTE 0 086 | 4576
1966 609 421 217 430 446 (496 507 526 668 8215 149 L | 6401
1967 1.05 283 201 Ode L8O 998 695 T 574 1079 145 127 | 5192
1968 042 204 067 057 790 1522 643 587 704 B2I6 226 008 | 56.63
1569 176 156 552 132 936 540 440 06043 686 (004 204 151 | 57.18
1970 438 400 1492 040 379 792 560 493 A48 543 012 0.8 | 5984
1971 034 262 125 067 746 474 HR7 580 Rl 680 393 3.4 | 5242
1972 1.54 162 233 307 155 11.04 708 361 302 256 309 207 | 50.78
1973 299 284 250 106 416 689 982 68Y 564 647 ORI 134 | 5143
1974 160 037 099 150 271 1042 1006 578 541 348 235 147 | 4582
1975 042 215 130 (K} 687 621 731 331 774 327 L1s 060 | 4140
1976 028 230 006 202 1133 792 4148 725 563 LBL 327 194 | 49.17

1977 357 DEB 66 D6l 237 409 607 636 1074 517 423 410 | 4883
1978 282 181 249 170 344 602 6.7 Y517 441 283 - 6.63 | 48.19
1379 396 032 170 246 722 300 301 506 1646 243 308 1.69 | 324%

1980 279 282 194 197 346 298 703 AT9 A0} 266 275 140 | 4196
1981 075 L77 099 033 36 220 443 111§ 709 182 119 032 | 35.02
1982 072 369 1051 272 932 912 756 500 571 223 750 LA0 | 6574
1983 438 1047 488 3053 1BF 695 SRR K48 A6l B33 238 390 | 6748
1934 083 372 458 160 663 538 057 399 874 099 659 015 | 49.76
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APPENDIX C

Historical Daily Evaporation Data
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APPENDIX D

Monthly and Annuat Evaporation Statistics
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Historical Daily Flow Data
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Table F1, Mean daily flow (cfs) aver each month and year at 3-308

Month Year
Year Jan  Febh  Mar  Apr  Mavy  Jun Jul  Awg  Sep Oct Nov  Dec |Average)
1963 67 420 Q0 -l0 -3 -187 0 -113 4 387 2449 3y M1 =16
1964 44 198 315 L6 351 -123 605 L92 -hd 469 -3 23 =200
1965 S50 ALt (8.9 02y =76 -6H6h -152 -6H28 464 o -2l 248 -94
1966 -G -89 13 =120 -157 2093 5465 5379 5a2 -1 -0 154 10138
1967 17 103 140 182 25 -147 0 -2EG -238 463 719 141 A3 -4
1964 519 -65 XTI 20 A0 1372 e 043 4744 304 258 125 1.012
1965 16 70 2287 2227 3 1AMS 559 381 20y 460s 0070 209 1,461
1270 LgGG 1E55 3840 6,749 3o -G6t -245 -6R3 2204 #4 -7 R 1,192
1971 128 15 3T K7 ul ST S (X 380 =232 B3 -180 226 90
1971 11 Ok6 2229 333 208 -325 0 =500 427 - 30K -6t 93 439 152
1973 477 54 S50 <170 174 -1 347 -637 462 48 LYY 45 -140
1974 4+ 128 -152 ELi 105 M50 S31 3409 -hb3 -1 2ns e 264
1975 20 139 G ial 300 -a11 0 -595 =17 =304 -H7 79 19 -bEL
1976 L A1] 3 46 199 72 -0 -39 223 -71 Y, R (] -E(X}
1977 -17 241 33 417 221 143 -2 -389 =212 -528 59 375 -74
1978 161 |09 ) 0 -3l 213 559 0 2 1 52 9t -52
1574 A08 767 524 219 e 224 75 -831 -4 LR 21 48 236
1950 500 731 693 as7 IRE it 3 0 & 141 -0 1630 385
1981 -55 0 -3 91 -2t 10l -4 -5 «H% 406 -80 8 127 -58
1982 44 0 0 -14 123 25 82 0 145 A6 14 42 [25
1983 151 3264 7246 4620 1,131 57 43 17 15 18 13 1y 1390
1984 143 155 6l 1,430 3 415 540 1,032 a9 i]4] 232 114 434
1985 274 220 -Ile  -167 191 B0 149 -425 -triid -1 2 225 64
1936 -130 246 -33 484 139 4200 506 36 K Q5 100 144 21
1987 106 123 L7 67t 17 653 271 <247 -1 1,101 -120 134 54
1938 118 289 772 581 360 68 202 0 w2 228 | 30 B3 243
1989 124 6y 647 424 71 0 618 940 -1.036 -35 603 123 -132
1990 16 -13 49 10t 130 0 0 -524 -ial -522 33 Q3 -84
1921 -43 -24 95 531 =242 -402 794 -6 ] 4] 70 $ ] -40
1992 145 54 63 ftl 212 -34 0 45 7 0 47 10 72
1993 192 G435 n Q997 XY -519 0 -444 291 374 39z 3492 6HY 287
1994 558 A7 27 626 2N -7 -26 n 12 617 1433 1916 354
1995 2295 1,374 855 R34 141 3 76 1,523 2831 2,290 3396 L.069 |, 304
1996 Wiy 203 75 493 54 297 B6R 5 116 59 (493 I 281
1997 -106 -8 -146 485 553 50 111 162 34 80 Y 434 155
1994 2095 33289 6,954 4494 1031 93 -143 -3 3 Rl 75 17 1Lang
199G 123 |65 427 -- - -- -- .- - - -- v
Statistic Jan  Febh Mar  Apr May Jun Jul  Aug  Sep Ot Nov_ Dec  P.OR*
Mean 326 402 lae) 739 124 41 261 255 -85 145 nt 203 284
Stand.Dev 7 a9 L7310 1 51R 326 571 14ld L4l 547 943 L1067 460 53M
Minimum -244 0 4200 647 -531 -407  -1,107  -AlE -940 41036 -1 101 Sdad o S35 224
Median 124 1249 el 325 121 0 -16 -14 ~157 3 28 12 65
Maximum  2.295 3289 7,246 6789 L1310 20093 6,143 53719 2RI 4605 6076 1016 1508

* indicates period of records for station and excludes partial year results
#¥: indicates partial year
-, indicates no data available or large gaps of niissing daty
Nepative flows indicate lake Okeschobee intlows through 5308, while positive flows are outflows from the lake
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Table 2 Meaa dinly Tahe Cheechioboee inflow tefsthiroogh 5- 304
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Table F3. Meun daily Lake Okeechobee outflow (cfs) through §-308

Muonth Year
Year Jan I'ebh  Mar  Apr Mav  Jun Jul Aug  SJep  Ovt Nov Dec | Average|
14963 67 0 I} ] 0 0 V] H9 0 240 Y i} 43
1964 1} 1] ils 16 351 0 ) 0 0 {1 9} 13 67
1965 0 0 181 627 Y ] 0 0 Q0 K 0 4% a1
|96 (W] 0 130 i} 0 2.093 3463 35379 332 ( 0 154 1,146
1967 17 103 140 0 23 0 ) {1 0 { 4] 0 24
1964 519 0 2 70 0 L3722 6143 4744 0 0 0 25 1.120
1969 16 M 22E7 0 22327 51 1065 5549 ARt 0 1605 6.076 209 1.479
1970 1.966 2855 3840 6.789 6 1] 0 0 0 §4 G209 1,341
1971 124 35 317 7 ®2 () LH] 0 ( } 4] 0 34
1972 11 GRG N Q (1 t; 0 1] 0 1] Q5 439 103
14973 477 54 ] 0 14 0 4] 0 0 0 0 0 59
1974 440) 1249 ) 180 105 (} 3409 0 ( {300 7
1975 20 139 ] 16t ( 0 0 0 0 0 1] 0 27
1976 2132 0 3 46 4] 72 0 0 0 0 [} 0 4
1977 0 4] i3 407 22 148 0 0 0 N 0 0 R
1978 3ld 233 6 0 37 193 198 0 2 G 52 9l 105
1979 BUK 767 524 119 2 224 74 0 0 321 23 4% k1
1980 500 731 693 657 138 &6 3l 20 9 4 (85 1,750 410
1951 180 o) 503 Ti 128 a7 §] 3 10 22 55 127 104
1982 44 0 n 17 123 215 82 0 b5 846 14 42 128
1983 151 3,264 7,246 4020 1131 57 45 17 15 13 13 110 1.390
1984 143 155 636 1,430 363 425 549 1032 39 66 232 114 434
1983 74 220 235 148 00 289 283 138 6l 26 5 309 202
1986 9 333 34 304 71 23 28 187 0 95 100 144 146
1987 16 123 117 671 197 R70 554 104 ol ] 0 134 256
1954 1E 289 772 8t 36l 68 202 0 &2 280 130 83 43
1989 200 543 I75 474 113 ] 3 63 LY 386 603 168 137
1990 17 59 49 101 122 a 4] 0 |12 a 38 93 41
1991 60 9 3 0 4 14 1271 2 0 0 70 24 124
19492 145 54 63 il 212 162 (] 45 227 i 47 10 Q0
1993 192 645 22 Q97 237 68 3 576 B42 0 311 5392 477 447
1904 562 386 220 945 668 2l 0 0 12 al? 1033 1916 54§
1495 2295 1374 855 834 141 39 76 1,523 2E31 2290 3,396 1,069 1,394
1996 928 263 75 4403 34 297 H68 25 tin 56 193 oy 286
1397 17 12 14 487 553 04 218 [6R 42 87 186 449 212
[995 2095 3289 6954 4494 1038 148 33 46 &7 B2 134 117 1.541
194949 123 166 430 - o - - . - - w i
Statistic Jan  Feb Mar Apr May Jun Jul  Aug  Sep Oct Nov Dec P.O.R*
Mean 357 473 736 804 215 234 464 505 19 3le 36D 257 409
Stand, Dey 579 B57 L7001 1483 267 444 [ 346 1288 489 85 L1400 443 489
Minimum 0] ] { 0 [} 0 0 0 0 0 [} 0 24
Median 143 139 140 325 133 67 23 1 f 24 /116 207
Maximum 2295 3289 7.6 6789 U131 2093 6143 5379 2831 4.605 6.076 1.916 1,541

*# indieates period of records for station and excludes partial year results
**. indicutes partial year
-=! indicates no data available o large gaps of missing data
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Table I'5. Meun daily flow at 8-80 (¢fs)

Muonth Year
Year Jan Feh Mar  Apr  May  Jun Jul Aug  Sep Oct Mo Dee | Averape
1952 - -- .- - - - - - - 3108 4325 0 b
1953 0 { { 0 0 0 0 5649 7701 9315 5305 B283 3271
1954 A4 10 14 10 1012 5163 M5 5758 1793 635 0 12 2,009
1955 I} 0 10 0 10 10 10 ] {U | 11 61 14
1956 It 1) I 1) 10 10 10 10 il it i 10 1
1957 1) 10 14 10 745 1503 16 376 6385 408N ) 10 INE]!
[958 1395 5986 3777 6,117 5322 2148 2382 1599 466 1o [a 10 2,593
[R50 14 1n 0 LETT L6053 651 63310 648G 6722 TO78 4463 3187
1960 LOWE 1423 2,044 33380 2991 L4420 2542 3533 oM HaAlW TA4D 0 G155 4,253
{961 2374 440 tQ 10 10 10 10 10 g 14 1] 10 246
1962 1 1N 1y 10 10 T 11 ] 1 0 {1 0 10
1963 14} 1o ] 10 14 ) 10 10 Y 1t 14 10 0
1964 10 1o 10 to 10 It 16 o4 14 14 it} 4] 14
1965 1] 10 1y 4k 10 10 10 1) in i ¥ 40 51
1966 40 40 46 40 40 2528 5EBB0 6006 1DE3 22 44 42 1.3L7
1967 Bty 41 41 4] 42 30 3 i M Kih {1 40 36
L96H8 30 50 50 47 35 2396 6598 5339 33 20 30 41 1,225
D6 43 43 243 1988 5 1103 486 M4 26 5312 6774 277 1.670
1970 2067 2724 40665 0887 780 20 20 27 27 i 34 44 1.445
1971 43 48 43 46 21 12 12 2 12 12 18 18 26
1972 i 20 20 18 18 14 28 2§ 21 12 {8 18 20
1973 ) 20 20 14 18 12 12 (s 12 12 ] 14 16
1974 0 20 20 18 IR 12 175 3.850 i2 12 i8 18 349
1975 i) 20 0 18 1R 12 12 i2 12 12 i% B 16
1976 20 20 20 14 3 4 12 12 12 12 14 §.3 14
1977 20 0 0 IR 1% 370 342 2 12 12 18 1R 13
1978 20 20 20 14 18 U835 723 1634 203 165 141 P47 346
1579 1514 i) 591 a5 A 128 26 12 1590 2,148 J18 74 643
1980 322 1435 884 1,035 99 75 157 105 350 46 14 4 181
1931 02 230 £43 G 1R 12 12 i2 12 12 18 3 56
1982 14 20 20 14 14 12 464 571 W02 12 414 Al bX)
[953 04 3777 7453 4784 878 I 247 384 i) 757 339 303 1.663
1984 245 186 M 1480 306 550 0g2  L.1a9 527 204 412 [25 579
1935 63 32 20 2} 0 0 pih 20 21 20 0 20 25
1950 20 20 20 20 20 20 12 3l 370 143 11} 48 94
1087 186 36 261 S0 67 574 36 12 i2 2495 789 281 254
1988 300 375 1032 Sl 480 364 A58 1,069 416 282 a9 2R6 %31
1984 287 2492 291 535 452 261 63 320 20 31 30 28 218
19430 34 k1 13 232 19 16 12 15 i 23 3 20 21
199] 3l 32 i1 33 32 32 35 781 1,051 408 G5 43 220
1992 42 a3 42 62 35 471 475 1449 822 493 489 140 383
1993 863 18 G07 1183 119 a3 37 35 ET| 42 35 37 326
1994 36 35 97 35 35 35 563 (39 WG LB LE74 2480 720
1505 e 1,537 LO62 651 85 194 214 2680 3392 4050 3645 1,030 1,763
19496 ¥a7 1GY 416 713 37 63l 943 £20 164 288 74 41 398
1947 35 Kh] A3 35 3a 35 K5 272 ki 11 41 645 135
1998 2317 4058 7,185 44061 B9H 75 Ab i34 Gl 184 754 95 1.736
1950 100 53 A5 - - - -- -- -- -- *k
Statistic Jun Felr  Mur Apr  May Jun Jul Augp Sep (et Nov Dee  P.O.R*
Mean a0y 355 760 212 3482 367 #0717 1,178 933 1038 RE0 557 748
Stand.Dev 943 1237 E727  L63] 09 L1113 LBOO  Lu5% 1961 2256 2167 1,634 1,046
Minimum 1] 0 0 0 {1 [ 0 L0 14 1% 10 19 LG
Median 40 35 33 34 35 33 a6 129 32 36 37 41 296
Maximum 3445 5085 7453 6887 5322 5162 6598 6331 7701 9315 K305 4,283 4,253

*:indicates perind of records for statinn and excludes partial year results
=+, indicatcs partial year

--"indicates no data available or large paps of missing data
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Table Foo Mewn didly flonv al S-153 108

Monih Yeaar
Year dan_ Peb Maro Apr May o b Jul  Aogp Sep O Nov Thee | Averape
[itia - - - S0 0y TTEE 77 B i
1981 4! R A 2T R ii At A il 1 A0 19 H)
RS ) 1/ I/ [ = Ri I A2 RN find ta ) 27 R
(BRI 4 M A 14 it R 1) N KU 2 LA S
(MhN 4. 2 M [ |4 [ A I Iy 1% i i 7
QRS It} ! 2 Vi [ 21 2 a4 a5 I i 11 22
[ty 3 Y 17 f ¥ | 4 i " iR i I 1
| 4K S ! 4 z 2 | n W 7l U |4 % 21
(DA X 1 Il KBS I 1] L) i H 1 |3
(A Il 16 | tA 4 17 By &1 T4 Tkt Gl K 3
10413 Ik} b R AL i) te hE 7 R W M |4 44
poerd 1A W 03 RIS X 12 4 | (44 sl 1t HOx 1 K2
[O45 1 o 3] b ! I A0 [ f1ts [ A 45 |4 t1ih
[Utin [ 12 47 57 I ) - L LN 17 1 o
[n)? b LS 1.4 0 Oh 07 . I Wi A
DO S 124 1ty 4 I 14 W 3 a0 Al A o)
1909 A7 o &b - - '“‘
Statistic Fan I'vh "\‘l‘.li; Apr Ny Jun Jul  Aup Sep et Nov 1 wee 1O
Muan 4 32 AR 25 i3 S 4 549 ] A A R A
Shod Tiey 37 s il 1/ ! A ! 43 [th 54 DR R 24
Minimnmu " 7 4 3 R | = I} Iy Il / 4] 14
M 25 a2 R () 0 14 R4 kat o) k| » ”, A2
M 155 141 124 57 7 110 157 1 vy Ry Rt R 111 8

*roindicates pertosd of records Tor station ond cachides partial vear resulis

"roindicares partial ven

Sindieates e dattvalable or Targe sugs ol sy dodi

7%



Table F7. Mean daily flow at 5-27 (¢l5)

Muonth Year
Year Jan Feb  Mar  Apr  May  Jun Jul Aug  Sep ot Nov o Der | Average
166 -- 196 Li} |5 4 {} 44 KRW, 6 449 11 23 ok
1605 a 158 Bl 28 3 2 152 R iy 426 180 12 127
1966 4849 402 125 n 16 413 790 458 M3 117 &R f 321
1967 { 23 35 2 0 118 26 2 TR 234 Y i} boda]
19G4 I} 0 1] 0 1A 1.023 96 345 ju . ¥ ¢ i
1964 i 9 230 24 1349 29 179 566 362 744 64 257 26
197} 157 fau 518 136 27 [E14) 395 365 243 335 Kk} it 251
(971 n {; 0 0 N 12 AR 273 RS 333 234 25 120
1972 2 16 26 {R6 161 711 105 117 22 1 0 ( 112
1973 3 158 05 2 1 489 298 2463 3%y Jik Jid 125 21
1974 fl (} il 0 | 124 447 546 2 125 0 £ 139
1975 0 3 2 -- -- 223 320 135 217 146 ) { e
1976 0 8] 0 0 472 03 54 144 207 0 13 105 125
1977 75 24 16 0 b3 15 46 LLgr 42 12 191 254 wr
1974 150 121 172 H 13 107 - - . 1Al 145 75 .
1979 EEX} 411 23 2 70 72 116 139 [0 230 51 68 149
1980 35120 il s - 8 75 . 166 127 7 il io wk
1981 1 a] ] 3 2 ) 7T 428 - - 21 9 L
1982 4 74 KRE] 215 147 546 432 560 292 134 122 34 240
1983 - 584 147 71 4 71 i3 228 33 a2 127 73 -
L9R4 71 78 176 45 51 100 0% 184 34 154 241 13 144
1982 0 0 66 100 15 l 339 419 713 355 a7 [ 178
1986 81 229 112 7 30 656 452 558 33 130 123 117 249
1987 213 119 240 o9 0 18 60 17 106 i3 547 L8 161
1988 L18 197 12% Q 2%} 1] 126 418 102 0 46 24 106
1989 36 2 39 32 1 l 52 257 0 146 £ 17 16 6%
1990 - - 0 . . - - - - - i *k
1991 147 -- - - . - -- 467 . 316 336 ¥ tG i
1962 0 2 0 a D 53 645 952 T4 25 560 IOR 204
19493 740} 203 a4 215 37 a8 06 131 159 - 73 L *E
1944 19% 434 {97 318 302 773 341 33z 615 347 O34 396 408
1995 117 112 172 a K] 34 23 1,135 675 LT 2 0f K}
1996 Ll 4 337 13l "6 233 1a0 85 35 223 43 1] FIg
1947 36 16 0 191 t(} 13X L 432 2749 65 109 187 160
1993 |98 586 205 (0 4 v} 0 210 . 341 44 4t} 0 E76
1994 L 12 0 . -- A .- .- -
Statistic Jan Feh  Mar  Apr  May  Jun Jut Aug Sup - (et Nov Dee PALR*
Mean 113 130 134 59 al 231 259 343 332 284 144 65 189
Stand.[ev 171 164 158 ¥3 102 276 24 250 21 343 146 94 91
Minimum 0 0 4 0 4] 0 0 17 1 0 0 0 69
Median 36 78 €k 4 13 07 273 mE 223 76 L6 161
Maximum 740 SHE 619 318 473 1.023 96 1,235 1023 1.799 634 396 408

*indicates period of records for station and gxeludes partial year resulty
**in licates partial year
-'tindicates no data available or large waps of missing data
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'!'Hhh“‘!if\' '. _Mi.‘;m diadly flow at s Jd el

Month Yeur
Vear Jin Feb  Mar  Apr May o Jul Aug sep Ot Sov o Pee | Averape
T - |4 A 17} 1l K} v
14400l 2 T " b Y 172 425 EXI 25n Pid i)
18Ha t I it 70 Ity ! Nt 116y I | A4 RES [ M 94
R R dnd [23 BH i 1 it e AT 7L LR i 1
INIEYS o 0 25 B 1 ) s 193 Ll 77 A 4 bt
fRl H ) 1 7 R i3 U3 O i1 1Al 2 =
R T LS U S S = 1) N A ] (N & AN N B AU T 30
Statistic Jan el Muor  Apr May  Jun Jul  Aug sep Oer o Noy e TWOWR®
Muan 107 1Ml el il L] RRY 4i3 M NI b K Ty 213
Stul. Dow M 110 ¥ [ a3 A74d KR 143 1t Al [ 13t Fld IRE
Mintnim O b U 7 i M 1{Hy il B 1)y KK ' YH
Mudian R iy 1 m A5 20 m™y 8] 14 KR I12 An a2
M 1 h 21 4 2A0 Rk PR AR 150 WA 514 7 10

Foindicntes peredd of records Dor s

vt pactal voan

e it il le o Tarpe

o il exeides punbal vear resnlis

Sad[r ol s i

#0)




APPENDIX G

Historical Daily Stage Data
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Figure G Historical mean daily stuge al 5-153
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Figure (33. Historical mean daily stage at 5-97
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Figure G5, Historieal mean daily stage at S-135
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APPENDIX H

Monthly and Annual Stage Data Statistics
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Muonth Year
-~ Your Jan Teb Mar Apr ) Moy Jun Jul o Aup Nep (et \m Dec [ Average
[543 PR, DM EE IR06 1007 101 19010 "9 W 1000 1911 1a0%  [u 0 o8] 1905
A A I 00 0 S TN T I U A 0 IO U A LY 0 1 20 I S Py I T U I N O I B Y T B
|5 [ I I VY I T R T 0 v % O ST D I I N VI F YU OO B S U O (R AT e
[k OB N IV U o T I Y R YO U ST S A O I I 2 Y2 S S O % S Y O e
|7 LT L b L TR 100 1915 1917 19 LE 1T [0 100 96 1 iy 1wy
DR PRLOTOLE TR T2 40 00 U In 1905 [T 190 190 guy o g 1013
1m0 PP Q000 1903 T 10 192 1007 104 Hid a1 jua 1ol 2] taid
[} P03 T 13 1905 TOA TOEA L8 EG E 0% B 1 1O 19 Te 1921 1923 190
[+ RS AT S A T 0 N v O R Y e O 1 20t S L SRS T e S £ T e R 5 e I R e IS S T
P T2 [D.00 1903 19.05 1900 1906 1906 1900 1900 1905 1906 1904 1906
DR PO 15006 1200 1906 19077 1906 1907 190 1006 1oy T 9050 1060
AR D FOO4 1906 1906 JUD5 [O00 T9.06 1900 14Oy T804 1905 1906 [9.06F 1905
L1334 [9.07 19045 1406 FO0G POy PO To04 19010 D00 1905 1904 19.06) 1906

| 3ty P95 1906 1900 F.05 D900 PRO4 10040 1904 1905 1904 wos w00 19.04
9y PR.s 1900 1900 FRS9 T8990 [H99 1599 1900 1308 1898 18Uy (898 |8
DO [R84 TRRT IR N3 TR RA TRAA [RET ERRS TR |HRs TREL 1890 1885 (%85

Jugy) I8R5 188D 1885 - - - -- ik
Stalisiie Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dee PUOLRT
Meuean FOG7 1906 FAGT 1908 19100 1900 1909 190w 1908 1g0s 1009 908 1908
Stand Dev LU G0 009 00 000 DO 00 Q0w oD 00w OO 009 SR}
Minnnan TERE7  TRET 1REI 1886 198G [RRS [HES DULKD 188 1884 1890 1485  [%.¥5
Mediun PO 006 1900 TROE 1910 1900 19,00 1T 100D 1w 1o 19,00 1910 19.04
Muasbmim 1920 10 1a 1907 19080 190 1920 J025 1925 (U35 (002 1921 1923 [9.7]

#ndicutes periodd of records (o station

#ndicules partind vear

Tinsdivates nodata available o Tarpe peps of nossing data

8-

and exeludes partal vear resudis




Table H2. Monthly and annual average-tailwater stage at §+153 (ft. NGVD)

Month Year
Year Jan  Febh Mar  Apr May  Jun Jul Aug  Sep  Oct  Nov  Dec | Average |
1983 1425 1492 1730 1528 1435 1438 1422 1430 1434 1438 1428 1414 14.68
1984 LL27 1422 1431 1439 (428 1427 14.30 1437 1420 (420 1422 402 1427
1985 1308 (406 {351 (315 1260 1194 1203 1276 1373 1443 1419 1397 1338
1986 FLOG 14060 B123 0 1398 1319 1312 1409 1435 1429 1427 1426 1430 14.02
1987 26 14 1426 3D 1422 142Y (398 1381 1335 1392 1330 44 14.11
L (L34 1434 (428 1425 1425 1428 1433 1427 1407 1407 1410 1407 1422
1989 (414 13800 1353 12497 1252 153 1031 1133 1170 1264 12359 11.98 12.5]
19490 R4 12.0% LLy8 1070 1041 4D 1134 1195 1045 1300 1239 1184 11.66
1991 (219 B2.3% 1241 13,11 1257 13,07 1399 {423 1422 [L26 14623 1420 1341
1992 1H08 1427 1405 J446 1414 1439 1448 1424 1429 1420 1434 1429 14.23
1993 1439 14,36 1439 1442 1431 1433 1430 (379 (398 1433 1436 14210 F4.26
1994 LIS 1440 14536 1422 1391 1017 1427 1425 1433 14358 1446 (457 t4.29
1995 a5 1442 1427 1432 1423 1426 1425 (1458 1489 150¥ 1550 1429 [4.57
1996 BLI4 LRL7 14300 1422 1423 08 34009 100 1409 1407 1405 1420 1418
1997 13RS 1372 1327 (289 1315 1337 1376 1420 1400 1406 1413 1427 13.75
1598 LA 1463 1730 (600 1435 (442 1437 1426 1LF3 1003 14300 1413 14.69
1999} 1409 1402 1448 . - - - - - - - o
Statistic Jan  Yeb  Mar  Apr Mav Jun  Jul Aug Sep Oct Nov  Dec  POR*
Mean 1393 1400 1423 1390 1354 1354 1368 1380 1391 1490 1492 1393 13,89
Stand.Dev 079 075 142 118 L0O9 122 109 094 077 057 071 080 .81
Minimum EL74 1209 1078 1070 1041 1041 [L14 1133 1176 1264 1239 1184 11.66
Median 15 1409 1427 1422 1418 1420 1419 1423 1415 1423 1424 1420 14.20
Muaximum 1465 1492 1730 1641 1435 1442 1437 14.58 14.89 15,08 1550 14.57 14.69

*:indheates period of records for station and excludes partial year results
#k indicates partial yedr
--'" indicates no data avaitable or large zups of missing data
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Lable P8 Menthly and arnaal averige beadsaien st ol 8 A (i, NGV

Moath Year
Year Jan_ el Mar Apr May Jun Jul Aag Sep o Ot Ny Nec | Averuge
[h e} InRd To 29 15% PaAan 150 LAY TV AR InMs 17.60 1754 [FNeY| e
Tnt O O T 0 1 U T O e T (T T e 0 4 O Y VL S S [T [V RSP0 S A Y P T S A 15.00)
[y Py 1308 1300 12015 TH07 1070 T W3S 1 ad 1ime qlnd i IL.in
1982 POSET 1077 s G0 1E 1mE 1 Phod (5810 Insa 17 4 100 102 [ 386
INER! PABD bl IR0 P708 TR77 IAT 153 I 08 bard oot o0 10 o 1047
144 fors 07 Iial I3 I sy s 8 1554 1625 161 o0l [543 1540 feand
143 U938, AR A28 1272 1200 120 1277 0440 BbA0 2 1o 1452
(BRI RS ST O N Ve 6NN 012 T TR U N A O O I 20 A (e OO AT S R N I+ T N W | I.§. 2
{un? Lidf 1330 15500 156y TA00 1435 1364 TR 10 jiud 1516 e 111 5]
1184 el 16 s Lha2 1000 t5dn 1AW 1A M 1568 6otk 1350 (501 116w 1565
[Wd4 PRITOIAEA 1AA00 1303 125y Dy R3S LU0 HETT 1M e 1 as 1105 1257
Luan) 2T LDCHY 12E TEET T0ED I0nd TTola TEMY 1 a0 12 12RO 1 (NN
[BD]} FROR a8 12ad 1270 1268 Pd b3AY 10 Ind7? dud2 06 i 10 1d 1417
jour Frsd TAT0 1Aas 132 Tdns 43 1500 1375 b 3Y 160 o0 15497 1ahid
R 125 1025 1000 1590 L9 LY LI LARD T4 LYY s 14.0% F1u2
) L T T T Y N 1 o T UL (U S % O S DS R CUNA N IR e JC S e FOR B 1541
P9 A dnnd 104l Io00 1A% 150 1567 108 1744 1795 1783 16.0s lé vk
16 fe o EaR 1567 137 Iad6 Jast) 1575 1520 15 10 1202 L7200 1Ld2s |5 5
LT PRSP/ TR0 12910 1AE7 B3AR 1373 LI S% 1A 1d 13A0 0 1500 InlA 14.22
[REh P29 1785 1829 7.8 1607 1S3 LW LAY 1520 v e 1627 Ity 13
1449y [ T5ds 132 - -- - .- .- tE
Slatistic Jan  Feh Mar Apr Mav  lun Jul Aug Sep el Now Do PORY
Meun LAY T B I L FT Y U LB A X ¢ Sy 301 P 2% B B I P00 VS U BV O I T I S T R ] 14.058
Stand ey [T S LY S Y (I A A Y P T TN e P A ) I e A eh Y76 145
Minimumn Loy 1r o rass HEEY TEr 1heel DY HAAS TL6T riaso 1ot 11,27 IR
Mediam PAla 1550 150 1R300 14840 139 LL3S LHs 1a 19 13400 1519 14609 402
M P A S T o I s A l'j“il‘l Pans Iads 1744 170y 1FRY 16 ffr iy !

inelicastes period ol records tor sty aned exeludes patiad year resulls

sinelicines partial year

idecates v duti avialable o Lo maps o nussongg Jata

BH-



Table H4. Monthly and annual average tailwater stage at $-308 (ft, NGVD)

Muonth Yeur
Year Jan _Feb Mar Apr May Jun  Jul Aug Sep Oct  Nov  Dec | Average |
1981 -- - -- - -- - - o - 1135 10409 Y84 w
1942 D95 1063 1075 L1102 1076 1247 1436 1436 1438 1447 1446 14,32 12.66
1983 P42 1503 1747 1339 1439 1443 1429 1436 1440 1445 1435 422 14.76
1984 1133 1433 14420 14500 1439 1439 1441 1449 1442 1432 1435 1408 14.38
1985 LA20 0 417 1365 1326 1270 1199 1207 1279 1378 B4R 142 1303 13.45
1936 12 1406 1426 0 1400 1323 1303 1413 1436 1430 1430 1432 1432 1405
L1987 L3O 3407 1429 1435 1424 1437 1402 [3.85 1359 1397 {440 1431 14.15
1988 14.39 1437 1431 1428 1430 1432 1438 (438 1410 1412 1414 1412 14,27
1984 14.17 13,84 [357 1300 1256 1137 1134 (L399 1180 1245 1255 (2.0 12.52
1590 LL?7 1202 1182 1073 1037 (0.4 FLLS 1198 1246 1303 1242 11.88 11.68
1941 1221 1242 1245 (314 1259 1309 [398 1425 1423 (429 1324 i423 1543
1992 HLOT 1423 1408 119 115 1442 1419 1427 1435 (4,30 1436 14.32 14.25
1993 1443 1438 1440 [446 1433 1435 1432 1381 1400 1433 1438 1422 14328
1994 LLLT 1442 1438 1423 1303 1408 1428 1427 1435 440 149 146l 14,31
1995 1469 1445 (430 1434 1424 1428 1426 1461 1494 1523 1556 (432 t4.60
H396 (407 1420 1433 1425 1426 1421 1422 1414 1402 1420 (31g (123 14.21
1997 L37 1375 1330 1292 1318 1360 1379 1423 1409 1409 1416 14,30 13.78
1994 43 1466 1735 1605 1438 445 1441 1429 1408 1406 14633 1416 14.72
1999 14,22 14,15 14.21 -- -- -- -- - -- -- *E
Statistic Jan  Feb Mar Apr May Jun  Jul Awg Sep Ot Nov  Dec  ILOR*
Mean 1374 1384 1407 1377 1341 1351 1375 1387 1398 1399 1394 1376 13.85
Stand.Dev 124 LI0 163 135 127 122 107 052 076 088 L4824 0.85
Minbnum 995 1063 1075 1073 1037 1044 1118 1139 LLBO 1135 1009 984 11.68
Median (4017 1420 1429 1423 14135 1421 1422 1427 1419 (429 1433 1423 14.21
Maximum 1469 1503 1747 1605 1439 1445 1440 1461 1494 1523 1556 1461 14.76

*rindicules peniod of records for station and excludes partial year results
** indicates partial year
-« indicates no data avaituble or tarae aaps of missing dag



Tale HA Monthly and aonoaf sverage bendwator stage at 5-97 (1, NGVD)

Muanth
__Yoar Jin o Felr Mar Apr Alay an Jul Appg Sep Ot N TS Averapy
Lriiy O N L 1O B ] TR e e R A | A B B S T R b
[4inY SLAD Db 2225 2143 20t 20N XLRM IS Ay Meew 2107 21u) 2ol I
[DER JRAV 3T MTAT 03 S B S T 1 T B A A Y B A A Y O ERERN
R B T N KT B O 4 T I U G A I A Y I O BT 20 B IE TR O b MRS
1K) DI D105 2050 TETR 1Y aN M 207 IEFE 2007 2Ta a7 e
BUN B ) B S ) L A NS S U ) N I T B At B AT 2160
1z M DL ZLAD 0 21700 16as M0 DD e 2 218 277 2 s
Iy SRR CIC RO, S Y B 11 O 0 A s 3o O O O e I R 2 O B 2145
[DUN AN ST IS Y N S DO A e el ) LI I CH N B O B NS Y st 1152
JHs 2300 22323 22200 qUSS Il 0 2P HE 200 TRAT [wAe D0 Te 1707 M)A
[ ALOTOTHGL TRY DA 200H 212 1900 129 Mian sl 2E2A 0 200 20053
1y Zu2y 21WE 2064 0500 MY ar TS 2Ry 2106 20037 2201 MRt 2154
iy DVVLOMIGR 2142 PRED O TRO0 TRET BT 20mT 0 008 2LEs Ml M2
9oy | 2243 2043 1560 - e e "
Statistiv Jan  Feb Aar Ape Muy o Jul Aug Sep et Now e PR
Ciean | 21eb IS4 2074 0.7 S0 2L 2082 20067 AL w2 24 Z10A
Stwud Doy 080 L 07 L A 0 e R 18 T {0 TR 1 B S ) A 44 (.51
Minimim MRG0 TRAY 1a35 1TAT 1000 190 AL fWSK 207600 170 RIS
Musdian JLT0ZLOE DO CXLAT M 212 ZLAD 21000 208 MLES 0 D1 sN UL6n 2004

Muximmn 20680 226l DX 87 2208 2E35 0 2179 2201 LWL ] gk UL a0 2373 2160

Tabje Hé. Monthly and annnal average taiiwaler stage al S-497 (1L NEGVID)

Muonth Yuoar
Year e Feb Mar Ape May Jun fol Aug Sep Okl Moy Dee | Average
FORG . AT S Y ARG KR R Y0l HR0 0 K32 "G B e
PaR7 I T A R T N R N A XY~ 0 A 1) B S I A R b2 5.4
s WATOORAY MMy 785 70U Tl Bh SHL RAD miR) R0 #5.01% 218
PR (AL S 1 VI U T N D SRV 1 S A 1 N Y A A 0T B S B S O VY 413 B.12
[40() D) B £ L A L 0 S 700 1 H 0 L T O L T w02 B3
IR w210 825 W6 ®AA K6 MAhd H95 0 K47 X1 weT wOn 5.1 R
17 KOs HU7 HOL o w0l N0 MY g DAL BKT O RAT wn HR L
1943 WL HAT dme T R0 W24 HAT O W20 Hel o e K 5.1z B.45
(101 BO3ORM O RA0 BAN KA M6 WK RHED AL MY G0 .70 LY
[N w27 215 ; W00 A A R S S R T Y A R TR S | AN .08
|44 SOT 800 We? R RAs 0 W0 HAY O R3 W M Hay o 12 H3.11 R.AG
L7 w2 H.Al0 sk Moal LS S B S R T (B 407 AA w23 X33
(RNt sohr 4D Bl T THIR0] H01 kAR HTe o w7 ¥ 7H =Y K30
R RO RNl 7e2 -- - - .

Statistic Tan Febh Mar Apr May  Jun Job Aug Sep Ol Nov o bee PORE

Muan A2 KI0 AN N/ WO $327 8RS0 870 s O3 Roh RRR 517 Rk
Stand ey L S § 0K 0 A & O N 20§ I 1 " B ¥ UV B U I LY B A oV VI 0. .19
Munimun RO &0y Ta7 St TRE Tad RO K0 KA A0 =S S R
Mudiam Wm0 W20 B0 A0 BT M HAal) el KA M0 w1 H.A7
Nuximm ] Wl RED H“iﬁ‘_‘.l Hoa 0 Rad o vy gy ___Ll“l“{':‘} 103 70 B

*ooulicates perwn? of records for station wd v Tudes pariad year resubis
e ndicates parmal vear

T eates o dunacva b keor T gaps o nissange data

K.



Table H7. Monthly and annual average headwater stage at 5-48 (ft, NGVD)

Month Year
Yaar Jan Feb Mar  Apr May Jun Jul Aug Sep Oct MNov Dec | Average |
1984 = a . - 853 239 &80 883 926 879 903 876 "
1995 832 821 837 813 811 811 811 970 934 1052 816 &1 880
1996 810 808 8.6 B42 831 874 851 832 /24 855 B24 B4 8.36
1997 816 812 810 836 819 848 &89 902 871 {17 B15 833 8.39
1998 859 917 863 BO08 B805 813 814 855 877 825 B8B83 B0 8.44
1999 8.11 810 B.01 -- -- -- -- . “ -- - - o
Statistic  Jan __Feh Mar  Apr May Jun Jui Aug Sep Oct MNov Dec PO.R"
Mean 8.29 840 B43 825 824 B5H7 849 B89 B87 886 B4 829 845
Stand.Dev 0,22 Q52 025 0.17 019 053 036 052 045 086 042 028 0.1
Minimum 8,10 808 810 808 B8.05 B.13 811 832 824 817 8615 810 8.36
Median B.24 816 B4b 825 519 848 851 883 B77 858 824 B4 8.42
Maximum 859 917 863 842 B53 939 888 970 934 1052 903 876 8.80
' indicates period of records for station and excludes partial year results
**: indicates partial year
- indicates no data available or large gaps of missing data
Table HE. Monthly and annual average headwaiter stage at 5-135 (ft. NGVD)
Month Year
Year Jan  Feh  Mar Apr May fun  Jul Aug  Sep Oct  Nov  Dec | Average |
1979 - 1387 1384 136b 1379 1364 1371 1358 1367 1392 1574 1159 +
1980 1380 1383 1382 13.86 1384 1360 1368 1375 1385 [38) (388 1382 i3.80
1981 1353 1330 1293 1200 1091 1043 937 1021 1166 1174 1148 (110 11.56
1982 1080 1078 1097 1112 1086 12,50 [3.78 1379 1383 1376 1383 1173 12.4%
1983 1381 1370 1378 1382 13066 1373 385 13.69 1361 (355 1374 137 13.72
15984 381 1375 1370 1347 1366 13K 1379 13.66 1365 (375 1370 384 1372
1985 13286 13.69 1367 1323 1270 1200 (2201 1280 1349 1344 1340 11538 t13.17
1986 1373 1369 1356 1374 1320 1312 14.09 1433 (373 343 1362 1376 3,67
1987 £3.71 1375 1368 1361 1373 1344 1378 1370 1359 1364 1368 1374 L3.67
1984 P38 1374 1364 1354 1365 1367 1370 1368 1364 (350 1374 1376 13.67
1984 13.47 1365 1352 (301 1255 1164 1134 1137 1180 1265 12.57 1229 12.49
199() 12,33 1236 1204 1128 1079 1065 1113 1086 1237 1290 1280 [2.45 11.91]
1991 1248 1244 1255 1270 1254 1305 1386 14323 1422 1426 1423 1420 13.40
1992 1407 13358 1351 1350 1348 1363 1348 1336 1347 1343 1354 1355 13.55
1993 1349 1355 1346 1349 1337 1352 1330 13.606 13350 (345 (365 1374 13.53
1994 1374 13,59 1364 1364 13,50 1366 1360 1368 1373 13.63 1350 1368 13.64
1995 1361 1362 1362 1357 1361 1358 (356 1346 (360 1363 13164 1163 13.59
1596 1365 1343 1358 1365 1303 1362 1339 [3539 1357 1361 1352 1357 13.57
1907 1362 1343 1325 1292 1317 1350 1353 1351 1337 1360 1362 13.59 13.44
1998 13.60 1352 1356 1354 1356 13.56 (349 1353 339 1350 1370 1368 13.55
1994 1369 1349 1360 - - -- -- -- - -- -- *
Statistic  Jan  Feb  Mar  Apr May Jun  Jul Aug Sep Oct  Nov  Dec I.O.RY
Mean 1342 1336 1332 1317 1301 1302 13,14 1327 1340 1346 1358 1345 13.27
Stand.Dev 077 073 071 OO0 MOl LO3 120 LDO 066 052 0780 071 .66
Minium  TOHO 1078 10497 1112 1079 1043 637 1021 1166 1178 1148 [L10 11.56
Median 1365 1360 1357 1353 13,52 1354 1358 13.62 1360 1357 13.64 1368 13.55
Muaximum 1407 1387 (384 1386 1384 |38 1409 4,33 1427 1426 1578 1420 13.80
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