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Florida Power & Light Company
P.O. Box 013100
Miami, Florida 33101

Attention: Mr. Samuel Tucker

Field Manual ‘
. Revised Groundwater Monitoring
Program and Interceptor Ditch Operation
Turkey Point, Florida
Florida Power & Light Company

Gentlemen:

We are pleased to submit this field manual for the revised
Ground-water Monitoring Program, G-Well Series, and Interceptor
Ditch Operation at Florida Power & Light's Turkey Point Gener-
ating Plant. This manual.describes monitoring procedures for
select G-wells, ID and L-wells and the operatlon of the Inter-
ceptor Ditch. This manual is for your review and approval prior
to transmittal of copies to the Central and Southern Florida
Flood Control District (FCD), Gee & Jenson and Dade County
agencies.

As was discussed at the April Quarterly Meeting with FCD,
held on April 20, 1976 at the Turkey Point Generating Station,
final written approval of the revised ground-water monitoring
program will not be granted until FCD has approved this field
manual.

It has been our pleasure to serve you in this manner. Please
contact us at your earliest convenience if you have any questions
pertaining to the contents of this manual.

i Yours very truly,

DAMES & MOORE

R

Charles P. Gupton, P.E. L?AV7
Associate

Bt . C L

' Porter-C. Knowles, P.E. g%ﬂéﬁ?

Associate
CPG/PCK:sl




1.0 INTRODUCTION

This procedures manual applies to field work presently
being conducted at Turkey Point for the Ground-water Monitoring
Program west of the Cooling Canal System and Interceptor
Ditch Operation.

The procedures presented in this manual reflect agreements
as of the April 20, 1976 Quarterly Meeting between Florida
Power & Light Company and Central & Southern Florida Flood
Control District. Reference is also made to the original
agreement between the abovementioned parties, dated February
2, 1972. '

2.0 XEY PARTICIPANTS

The following tabulation gives the key parties involved
in this project for Florida Power & Light Company and their
relative responsibilities:

Coﬁganx Responsibility

Florida Power & Light Co.

Environmental Department Overall Program Direction
P.O. Box 013100 and Contact )
Miami, Florida 33101

Phone: (305) 552-4064

Land Management Department Data Collection
P.O. Box 013100

Miami, Florida 3310l

Phone: (305) 552-3918

Dames & Moore Data Verification and
301 W. Camino Gardens Blvd. Review
Suite A

Boca Raton, Florida 33432

Phone: (305) 392-9070

DAMES & MOORE







I 3.0 GROUND-WATER MONITORING PROGRAM

’ 3.1 Monitoring Locations

The following wells shall be ménitored during this

-~ program: ID-A{ ID-B, Ib-c, ID-D and ID-E; L-1, L-Z; L-3, L-
N : 4, L-5 and L-6; G-6; G-7; G-21; G-27; G-28; G-35. These
wells are designated as to location on Plate 3.1.

3.2 Monitoring Frequency

.‘ ) The following tabulation presents thlé schedule of
. measurements for the fespective wells listed in the preceeding
section: ‘
1st of every month - iD-A through. ID-E
L-1 through L-6

f ' G"7, 21' 28" 35
' lst of January, March, May and November - G-6 and G-27

3.3 Parameters

The following data shall be collected at each well at
the times specified in the breceediﬁg section: '

" a. Ground-water Elevation (ft.) - Measured inside the

casing from top of casing. Elevation of top of

casing is known.

" b. Surface-Water Elevation- (ft.) - Measured outside
’ the casing from top ofmcasing.

. : c. Conductivity (umhos) - Measured with depth to

B total well depth. ﬁeadipgs shall be obtained at

” \ one (1) foot intervals.

d. . Temperature (°c) - Measured the same as conductivity.

| ‘
‘ : e. Water Sample Qollection - One water sample per well
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should be obtained for laboratory titration of
chloride ion content. Depth of sample collection is
not constant, but approximately half the water samples
should be obtained from within the first twenty feet "
of the water column in the well. Generally, this
portion of the water column contains the transition
from water of low chiorinity tb water of higher
chlorinity. These samples, in combination with

water samples from deepér depths, should brovide

chloride data which generally spans the entire spec-

trum of chloride ion encountered.

3.4 Monitoring Procedure

The following procedure shall be followed in collection

of raw f£ield data:

1.

foot to bottom of well.

Calibrate the Hydrolab TC-2 Conductivity;Temperature
Meter prior to each day of the monitoring using two
standard saline solﬁtions of 15,000 umhos and‘90,000
umhos. The instrument shall be calibrated in ac-
cordance with the procedures established in ééction
3.7, Equipment Calibration. |
Measure both surface water elevation and ground-water
surface elevation at each well by measuring from top
of well casiﬂé.

Insert Hydrolab probe to a'depth of ;ne (1) foot below
water level in well; yhen meter needle stabilizes,
fead and record conductivity and temperature.

Repeat procedure in Step #3 at intervals of one (1)

-3~ DAMES £ MOORE







5. Obtain water sample for chloride ion titration in
accordance with recommendations in Section 3.3(e).
Water sampies are obtained with a Masterflex Pump.
When taking a sample with the pump, a miﬁimum of
800 ml of water from the desired sampling depth
shall be pumped through the line to insure the
sample is representative and not contaminated by
water left in the line fro# a previous sémpling station.
Sample water shall be pumped directly into clean, dry
bottles which shall be tightly capped to prevent
contamination of the saﬁple.

6. After monitoring every third well, the calibration of
the Hydrolab probe shall be checked with the 90,000
umhos/cm standard saline’ solution in accordance ﬁith
procedures described in Section '3.7. Note, however,
that the instrument shall not be adjusted at this
time.

7. After each day of moniﬁoring, the conductivity of the
90,000 umhos/cm standard solution and the calibration
of the Hydrolab prbbe shall be checked in éccordance

with procedures in Section 3.7.

3.5 Data Verification

In oxrder to check the validity of the cohductivity
data, the relationship of conductivity versué chloride ig
determined each ﬁ;nth by regression analysis. This analysis
requires the use of an independent variable (true variable)

and a dependent variable. Chloride content determined by
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laboratory titration is used as the true variable and the
conductivity variable is adjusted to the 1ing of best fit by
the method of least squares. Therefore, for the conductivity-
chloride relationship to be valid for the determination of
the position of isochlors, the chloride deﬁérmi#ation by
laboratory ﬁitration ﬁust be correct.

In order to reduce.the possibility of this source of

exrox, the raw titration data and raw conductivity data

- shall be immediately plotted on the historical conducéivity-

chloride relationship as shown on Plate 3.2. The majority

(75 percent) of the plotted raw éata points should fall
within the variance shown for the historical relationships.“
The remaining 25 peicent of the points should be reasonably
close to the historical relationship. For conductivities

less than 10,000 umhos, the historical relationships are

less definitive. For these’ conductivities, tﬁe ratio of the
raw titration value (parts per thousand) to the corresponding
raw. conductivity value (umhos/cm) should be reasonably close
to the followin§ historical ratios:

.....

Conductivity .

umhos/cm - & 7T T Ratio
Less than 2000 0.100
2000 - 6000 0.237
6000 - 10000 - . 0.324-

In addition to these two check methods, the raw points

- should be inspected for direct proportionality. In other

words, the chloride content increases with increasing con-
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data from periods of similar seasonal conditions.

ductivity. Any two relative data points which reverse this
relationship should be checked for érobable error.

If, at any time, data is suspected to be in error, the
following steps shall be taken:'

l. Retitrate the suspect water sample to determine
chloride content. Replot this titration data vexrsus
£he corresponding conductivity data and reinspect for
direct proportionality. '

2. If data is still suspected to be in error after the
retitration, then the well(s) in whicﬁ the suspect
data occurs shall be remonitored in accordance with
thé procedures set forth in Section 3.4.

The conductivity, temperature, water level and titration
data shall be transmitted by phone to Dames & Moore in Boca
Raton._ Dames & Moore will recheck thé titration data for
proportioﬁality and variance from the historical relationship
in accordance with methods presented in previous paragraphs.
The water level, temperature and conductivity data will be
compared with the previous month's data and with historical
(Water
level fluctuation, precipitation and air temperature are
among the factors to be considered when choosing times of
similar seasonal conditions.) If any water level, teﬁperature
and/or conductivity data exhibit abnormal chénges, the wells
in which these changes occur will be remonitored in accordance
Suspect wells

with procedures set forth in-Section 3.4.

will be remonitored and checked until Dames & Moore is
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satisfied that the data represents actual ground-water
conditions. At this time, the data will be processed in
accordance with Section 3.6.

The initiation of the monitoring each month shall allow
sufficient time for checking suspect field data. Therefore,
thé monitoring should be initiated at least fiée working
days prior to the'lst of each month.

3.6 Data Processing

The raw field data shall be entered on provided standard
forms. This standard form is shown on Plate 3.3. This form
shall be filled out in triplicate.

Distribution of the data‘shall be in accordance with

_ the fo@lowing:

a. Original - To FP&L Environmental Department who will
forward to FCD.
b. One Copy -~ Retain on file at Land Management offices
at Turkey Point.
c. One Copy -~ Forward to Dames & Moore in Boca Raton
office. |
. Daéa shall be forwarded to FCD within- 72 hours after
the first day of each month. ’
Examples of completed forms are presented in the attaéhed
Appendix.

3.7 Equipment Calibration

The following calibration procedures apply to the
Hydrolab TC-2 Conductivity-Temperature Meter and shall be

followed strictly, during this program.
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Conductivity Calibration - Prior to each day of monitor-

“‘ ing, the instrument shall be calibrated in accordance with
the procedures established hereinafter and the appropriate
- information entered on the Calibration Log (Plate 3.4) in
the space desiénated "Before Monitoring”.

The calibration of the Hydrolab TC-2 conductivity meter

. is accomplished by the use of two potassium chloride (KC1)
‘ solqtions prepared in accordance with ASTM D1125-64, Standard
- Methods of Test for Electrical Conductivity of Water.

" : The procedure is as follows:

‘a. Prepare one solution of.approgimately 90,000 umhos

conductivity.

1. Diésolve approximately 60.0 g of KCl (weighed,in

- l ‘ air) in tap or drinking watefiand dilute to 1
liter. !

2. Measure conductivity of solution with a Beckman
RC-19 conductivity bridge ;sing a certified cell
to determine the "true" conductivity of the
solution.

"h ’ 3. Adjust Hydrolab unit to read the value obtained

' with the Beckma_n conductivity bridge. A

) b. Prepare one solution of approximately 15,000 umhos

-conductivity.

1. Diséolve approximately 7.50 g of KCl (weighed in

‘“ | air) in tap or drinking water and dilute to 1 liter.

§ : i 2. Measure conductivity of solution with Beckman
‘— ti
. ! RC-19 conductivity unit using certified cell.

3. Read conductivity of solution with Hydrolab unit. ,

-8- DAMES £ MooRG







If the reading obtained with the Hydrolab unit differs
from the reading for the low conductivity solution given by
the Beckman unit by more than 1,000 umhos, the cohductivity
of the 90,000 gmhos solution shall be rechecked with the
Beckman unit and the procedure repeated. Calibrating the
meter with a solution of high conductivity reduces the
percent error introduced when‘calibrating the instrument at
the lower end of ‘the conductivity range.‘ The 15,000 umhos
soluti;ns serve as a check on the accuracy of calibration at
90,000 umhos. '

In order to insure that the instrument is maintained in

calibration throughout each day of monitoring, the 90,000

{ ‘ umhos/cm standard saline solution used in the initial

calib;ation shall be carried to the field and the solution
should be read after monitoring every third well. The
reading given by the instrument should be recorded on the
standard calibration log kPlate 3.4) in spaces designated
"During Monitoring". However, the.instrument shall not be
adjusted in the field to the reading given by the standard
solution.

1Upon returning to the laboratory after each day of

.monitoring the conductivity of the 90,000 umhos/cm solution

shall be checked with the Beckman RC-19 Bridge in orde:rto

assure that the conductivity of the standa;d solution has

- not changed throughout the day. The standard solution shall

then be read with the Hydrolab. This calibration sequence

shall be entered on the calibration sheet in the space

labeled "After Monitoring®.
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! The calibration will be used to develop "drift curves"”
' to be used in correcting the data. If the "After Monitoring"
i. ,; calibration sequence yields a reading deviation exceeding
o ? five (5) percent of the total reading, the data shall be

W corrected using the drift curve. In summary, the maximum
' allowable reading deviation for a 90,000 umhos/cm solution
Vj would be + 4,500 umhos/cm.
. ?i Examples of completed forms are presented in the attached
Appendix.

Temperature Calibration - The Hydrolab TC-2 temperature

meter standard for calibration is internal and the procedure

i used shall be as follows:

a. Turn the instrument to "temperature zero" and adjust

W to read -5°cC. -

‘ b. Turn the instrument to "temperature calibrate" and -
adjust to read 45°c.

c. Prepare two H20 solutions at temperatures of approxi-
mately 20°c and 30°c.

!
! d. Compére the temperatures measured with the Hydrolab
| .

unit to those obtained with a highly accurate labora-

" tory thermometer.

' j e. If the Hydrolab and the thermometer agree within

2. J 0.5°C, the temperature meter is considered calibrated.
! i f. If the two do not agree, use the following procedure:
f 1. Adjust the Hydrolab unit to read the measurement

_given by the thermometer in the 20°C solution.

...10_ DAMES & MOORE







Read the 30°C solution with the '‘Hydrolab unit and

thermometer. If the readings differ, adjust the

Hydrolab unit to read the same as the thermometer.

Again read the 20°C solution with both instruments.
If there is a difference, adjust the Hydrolab to
equal the thermometer reading. o

Repeat this alternating procedure until the Hydro-

[l

lab unit will Fead both solutions within 0.5°cC.

.

-11- DAMES £ MOORE
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GROUND WATER MONITORING PROGRAM
fe FCD WELL SERIES

TURKEY POINT, FLORIDA

Qu DATE (MN/DD/YY) CHECKED BY
i /L L/ CASING ELEVATION (FT.MSLI
(1-4) * (10-17)

L. TIME RECORDER ' GROUND SURFACE

WATER LEVELS (FT)

- (DEPTH BELOW CASING)
{20-23) (25-27) (30-33) (35-38)
‘ HARACTERISTIC DATE
R
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N (40-46)
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. INSTRUMENT CALIBRATION

S . Instrument: , .
' ‘ Date: |

i. Time

r ) Calibration Datad'

= ' . . ' Parameter ’

E _ i Conductivity | Temperature
‘ 1. Before Monitoring (Laboratory)

Calibration Standard

1;—. Meter Reading

Meter Adjusted To Read:

2. During Monitoring

! V After Three Wells

i‘ After Six Wells

After Nine Wells

1. : After Twelve Wel}s

;’ Aftexr Fifteen Wells

3. After Monitoring (Laboratory)-

. - Calibration Standard (Re-check
‘ standard solution w/Bechman RC-~19)

Meter Reading

Metexr Deviation (from standard)

Correction Applied (explain):

PLATE 3.4
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4.0 INTERCEPTOR DITCH OPERATION

A

4.1 Introduction

The purpose of the Interceptor Ditch is to prevent
inland movement of cooling canal water by maiﬂtainiﬁg a
seaward ground-water gradient during times when a natural
seaward gradient does not exist. During the wet season and
the éarly part of the dry season, a natural seaward gradient
usually does exist. During the rest of the year, however,
it is necessary to artificiaiiy geneiqte a seaward gradient
east of Levee 31 Borrow Canal by pumping watér out of the
Interceptor Ditch. The procedure for monitoring the ground-
water gradient and operation of the Interceptor Ditch are

presented in the following sections.

4.2 Monitoring Locations

surface water elevations shall be monitored at staff
gages located in Cooling Canal 32, Levee 31 Borrow Canal and
the Interceétor Ditch at five locations relative to Lines A,
B, C, D and‘E, as shown on the inset, Plate 3.1. When
pumping of the Interceptor Ditch commences, additional data
shall be.obtained at each of the two Iﬁ'pump stations.

Locations of the pump stations are also shown on Plate 3.1.l

lA generalized Intexceptor Ditch pump station is shown

“on Plate 4.1. Each station consists of two variable
discharge pumps with the maximum capacity of each equaling
15,000 gpm.
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. . charts, both of which are located in each discharge
‘ . weir. A pump rating curve relating water elevation
' (ft.) in the discharge weir versus puméing rate |,

(gpm) is shown on Plate 4.2.

c. Stevens recorders - Stevens continuous water
. . | level recorders shall be in operational mode ) ‘
. ’ . at each pump discharge weir at commencement
of Iqterceptor Ditch pumping: Procedure for
;' . operating the recorders are presented.in the
‘ attached Appendix. Shaded areas designate the

v : applicable time and gage scales for these recorders.

i
% " 4.5 Pumping Criteria

, As l&ﬁg as a natural seaward ground-water gradieﬁt
a. " exists, pumping of the Interceptor Ditch is not required.
P ‘ The following criteria defines when a natural seaward

k gradient exists and when the Interceptor Ditch must be

; pumped to create an artificial gradient east of Levee 31

Borrow Canal. ' v )

Seaward Gradient - A natural seaward gradient exists

'. ’ when the Levee 31 water s{n‘:face elevation (ft.,
e * MSL) i§_gre§ter than 0.2 feet higher than the water
. surface elevation (ft., MSL) in Cooling Canal 32,
Ig this criferion is not met, a natural seaward '
.gradient still exists if the watef surface elevation

‘ (ft., MSL) in Levee 31 is greater than 0.3 feet

-14~
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higher than the water surface elevation (ft., MSL) in

the Interceptor Ditch.

Landward Gradient - If a seaward gradient condition is

not met, then pumping of the Interceptox Ditch must be
initiated to artificially create such a seaward gradient.
'Pumpipg rates shall be adjusted so that the water,
surface elevation (ft., MSL) in the Interceptor Ditch
is on the order of 0.3 feet lower than the water surface
-elevation (ft., MSL) inxLeyee 31l. Pumping shail be
terminated when the critéria for a natural seaward
gradient is met. (see preceding subsection entitled

Seaward Gradient).

The flow chart on Plate 4.3 depicts the requirements
for phmp operation. This chart shall be éeferred to each
time a set of water elevations is obtained to determine when
pumping is or is not required.%

The above criteria apply to each sectio; of the Iﬁter-
ceptor Ditch, individually. As can be seen on Plate 3.1,
éhe pump stations divide tﬁe Interceptoxr Ditch into three
sggmen%s. Each segment is evaluated separately with respect
to the operating criteria. One section, therefore} might
require pumping while another might not. In those segments
of the Interceptor Ditch wherewtwo lines of staff gages

occur (the northern and the southern segments), pumping

shall be initiated when either one of the' lines of staff

_gages fails to meet the specified criteria for a seaward
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gradient. Adjustable intake gates (stop-logs) in each pump
intake basin allow for various pump combinations to drawdown

specific Interceptor Ditch segments.

4.6 Data Processing

Upon seaéonal initiation of pumping of any section of
the Interceptor Ditgh, the 5irector of the Resources Planning
Department, Central & Southern Florida Flood Control District,
located in West Palm Beach, shall be immediately notified by
telephone. ’ .

The data, as described ig the p;eéeding section, shall
be submitted monthly to the Flood Control District. The
data §hall be compiled on the providéd forms. These forms
are shown on Plates 4.4, through 4.7. Examgles of completed
forms are presented in the Appendix. )

The forms shall be filled out in triplicate. Distribu-

tion shall be in accordance with the following:

a. Original - To FP&LlEnvironmental Department who
will forward to FCD. '

b. One Copy - Retain on file at FP&L Land Management
~offices at Turkey Point.

c. One Copy - Forward to Dames & Moore in Boca Raton. }

Data shall be forwarded to FCD within 72 hours after b

the last day of the month.

~1l6-— DAMES 2 MCORT
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4.7 Eguipment Maintenance

Occassional cleaning of the staff gages is required
when algae and other marine growths inhibit reading of the
séaff_ggges. Care must be taken when cleaning to prevent
damage or movement to the gtaff gages.

When pumping of the Interceptor Ditch is required,
Stevens continuous water level recorders must be operating
in each pump discharge weir. General operation and mainten-
ance procedures for these recorders are given in the Appendix.
The specifications for the recorders located at the pump
stations are highlighted on Appen&ix pages by shading of

applicable information.

-17-
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INTERCEPTOR DITCH PROGRAM
" OPERATIONAL FLOW DIAGRAM

..........

Read L-31,"ID and CanaI’Jz
Water Level Elevations ]

Differential
to 0.30 feet

NOTE: This operating criteria applies to each line of
staff gages. In those sections of the ‘Interceptor
Ditch which contain two lines of staff gages, pumping
shall be initiated for a segment when ‘either one
of the lines of staff gages indicates that pumping
is required. Pumping shall ‘be terminated in these
sections when both lines of staff gages indicate
that pumping is not required.

PLATE 4,3
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WATER LEVELS-LEVEE 3/, CANAL 32, INTERCEPTOR DITCH

INTERCEPTOR DITCH PROGRAM
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INSTRUMENT CALIBRATION
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STEVENS TYPRPE A Model 71 Water-izvel Becorder

... provides continuous, unattended recording —
with high accuracy regardless of range

£31 Unlimited Range in Stage

[d Easy Field Change of Chart Speed
and Recording Ratio

[1 Easy Chart Changing

B3 Many Months Unattended
Operation from Mechanical Power

The Stevens Type A Water-level Recorder shown on the front cover has
optional float tape, spined float pulley and index bracket for direct
indication of levels. lllustrated here is the standard model, with beaded
fioat line and standard pulley. Note one-piece, gasketed cover, with
viewing port,

The earliest model of this instrument was the pioneer con-
tinuous water stage recorder. Constant improvements since
the year 1911—perfected through field use and the skill
gained over a half century of manufacturing precision engi-
neering instruments—have made it the preferred recorder
for river hydrography, and for any installation where long
term operation is required or in which wide fluctuations in
water levels occur.

‘Operation is Simple

Reduced to its basic function, the recorder accomplishes the
following:

A strip chart is moved at 2 predetermined rate controlled by
a clock movement. A marking stylus moves laterally across
the chart in direct proporiion to changes in water level.
Thus, the result is a graphic record of water levels against
time.

A single strip chart will last from 25 hours to 2 years, de-
pending upon gearing and type of chart drive. Both English
and metric models are offered.

Unlimited Range

Reversal of the marking stylus at each margin assures unlim-
ited range without interruption, or reduction in scale. For easier
interpretation, an optional reversal indicator can be installed at
the factory—or in the field. The stylus marks the chart so that
reversals on rising stages can be distinguished from falling
stages (See Optional Equipment).

0.01 Foot (3mm) Sensitivity

The recorder mechanism is precision-made and ball-bearing
equipped as necessary to respond to 0.01 ft. change at 1:6
scale, using a 10-in. float.

Choice of Drives and Clocks

A universal driving bar (outside the clock case) engages pins
on the time scale gears of the recorder to move chart at
constant speed. Clocks are interchangeable in the field,
without special tools.

-

Fl







Negator Spring Drive with Chelsea Clock—for time scales up to
4.8 inches/day. Negator spring drive will operate recorder for
4% months, regardless of time scale (from 1.2 through 4.8
inches/day) selected. On special order drives for 6 months may
be obtained. Chelsea clock contains an 11-jewel marine move-
ment, housed in sealed case, without dial. The escapemem is
always visible through a glass port.

Synchronous Motor Drive—for time scales up to 864 inches
per day. For A-C operation only.

Weight Drive with Chelsea Clock—for time scales 1.2 through
9.6 inches/day. A 12-pound weight drives the instrument. The
weight drops from 4.7 to 5.7 feet per month, depending on
time scale, and this can be reduced by increasing the weight
and interposing movement reduction sheaves in the clock
weight cable.

Choice of Float Line or Direct-
Reading Graduated Tape —
both of Stainless Steel

Beaded Float Line. Geometrically wound, non-twisting cable,
0.04 in. dia., is standard equipment. Beads crimped on at
uniform intervals of 6" (12.5 cm) match recesses in float
pulley for non-slip operation. (see Fig. 3.)

Optional Float Tape. Used when visual reading of gage heights
—in addition to recording—is desirable. Graduated in feet,
tenths, hundredths; or in meters, decimeters, centimeters.
Special pulley provides sprocket-like, non-slip operation.
Adjustable indicator provides index for direct reading from
tape. Tape is 316 SS (high nickel content-non-magnetic) with
1/8” dia. perforations. see fig. 4.)

Recording Stylus

A capillary pen (of special Stevens design) containing ample
ink in its Lucite reservoir for several months’ operation is pro-
vided as standard equipment. A pencil may be substituted if
desired, but pen is recommended where sensitivity is essential.
A supply of ink (or pencils) is furnished with each Recorder.
Stevens Chart Ink (black, red or green) is prepared from a
special formula that flows freely regardless of seasonal tem-
perature.

Time Scales

Designated by the number of inches of chart utilized in one
day, standard time scales are easily interchanged in the field by
substituting ,gears. Faster time scales may require a clock
change as well.

Where water flow is artificially controlled (such as in the fore-
bays and tailraces of power plants) a faster time scale is de-
sirable for making the record of the wide and rapid fluctua-
tions more legible. In all cases, the slowest time scale consis-
tent with legibility should be used.

TABLE 1

Time Scales with Chelsea Clock
(Negator Spring or Weight Driven)

Scale Value of Chart Divisions
Designalion Major Minor 25-yard Strip
(incheslday) (1.2 inches) (0.1 inch) Chart lasts
1.2 24 hrs. 2 hrs. 2 years
24 12 hrs. 1 hr. 1 year
4.8 6 hrs. 30 min. 6 mos.
* 7.2 4 hrs. 20 min. 4 mos.
* 9.6 3 hrs. 15 min. 3 mos.

*Weight Driven Only
Time Scales with Synchronous Motor Clock.

1.2 24 hrs. 2 hrs. 2 years
24 12 hrs. 1 hr. 1 year
4.8 6 hrs. 30 min. 6 mos.
1.2 4 hrs. 20 min. 4 mos.
9.6 3 hrs. 15 min, 3 mos.
14.4 2 hrs. <10 min, 2 mos.
28.8 1 hr. S5min. |, 1 mo.
Lo <576 0% )t somin: ]2y min. . T 15 days
144.0 12 min. 1 min. t 150 hrs.
288.0 6 min. 30sec. | 75hrs.
432.0 4 min. 20sec. , 50 hrs.
864.0 2 min. 10 sec. 25 hrs.

Strip Charts

—with English or Metric Scales

Strip charts are printed on high rag-content tracing quality
paper to minimize humidity effects. Several days of record are
normally visible with recorder in operation.

English Charts are graduated with inch and 0.10 inch divisions.
Chart size 10-inch wide x 25 yards (22.8 m) long.

Metric Charts are divided into centimeters and fifths. Chart
size: 25-cm. wide x 25 yards (22.8 m) long.

(Note: Time divisions are identical for all charts.)







‘ TABLE 2

Strip Charts for Stevens Continuous Recorders

TABLE 3

Standard Gage Scales in English Units

. . Strip Chart | Unit System | GageUnits |  Width
T A10 ‘ Eng. I in. | 10 in.
¢ A2 | Metric | .cm. | 25em.

_ A special mechanism for turning chart (backward for
! . reviewing record, or forward for replacement of chart)
makes chart manipulation extremely easy.

_ Gage Scales Adapt Recorder
. to Water-level Range

The relationship between the rotation of the float pulley
and the marking stylus movement is set by gearing.
Changes in the gearing, or pulley circumference, thus
affect the ratio between the chart record and water-level
changes. This ratio is known as Gage Scale and designates
size of record in relation to the level fluctuations. For
example, a 1:6 Gage Scale means that the record will be
1/6 actual size. (Standard English Scales are multiples of
the ratio 1:12=-Metric scales are multiples of 1:10.)

. Changes in gage scale, within a specific pair as listed in

~ Table 3 (such as a change from 10:12 to 5:12), are accom-

plished by adding an annular ring to change pulley circum-

ference from 18 to 36 inches (or from 375mm to

750mm). Changing scale between standard pairs (such as

from 1:6 to 10:12) is accomplished by exchanging float

pulley standards. Either change may be done easily, with-
out special tools.

{ Instruments may be converted in field from English sys-
% tem to Metric system, and vice versa. Write for details.

b3
WSlanafrdl : !
aler Leve, .
Pitch
Change for One : Value : Circum-
Tr.:‘v;ros.sesoégél{llus Graph Change’ of | ference
Gage per Fool Smallest ! of
Scale 10-inch of Waler Chart ° Float
(English) Chart Change Dlvlsions Pulley
10:12 14t 100in. | 0.01 £t |
5:12 2 ft. 5.0 in. 0.02 ft. |
£1i64% {5 4 0.051t. {1
1:12 :
1:12 ‘ 1.0in. (0101t |
1:24 20 ft. 0.5in. | 0.20ft. §
1:30 25 ft. 0.4 in. 0.25 ft. * 18in.
1:60 50 ft. 0.2 in. 0.50 ft. : 36 in
Standard Gage Scales in Metric Units
t
Gage per Meler !
Scale 25-cms. of Waler |
(Melric) Chart Change ;
111 0.25m 100cm 02cm | 375mm
1:2 0.50m S0cm 0.4cm * 750mm
1:5 1.25m 20cm 1.0cm ; 375mm
1:10 2.50m 10cm 2.0cm ! 750mm
1:10 2.50m 10cm 2.0cm « 375mm
1:20 5.00m S5cm 4.0cm ! 750mm
1:25 6.25m 4cm 5.0cm : 375mm
1:50 12.50m 2cm 10.0cm_ i 750mm

RECONMMENDED FLOAT SIZES: 12.inch diameter for 10:12
and 5:12 English or 1:1 and 1:2 Melric scales. 10-inch diameter for
all ?ther English scales and 8-inch diameter for all other metric
scales.

Nole: Due lo teversing slylus al the chart margin, water-
level range is limited only by length of float line or lape.
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OPTIONAL

Time Marker. With this accessory an auxiliary
pen marking on the left margin of the chart

akes a jog at certain elapsed time intervals. The
action is controlled by the clock so that the jogs
correspond to clock time and not to time divi-
sions on the chart. The Time Marker record
serves as a basis for applying corrections to the
graph for possible errors due to humidity effects.

The jogs are adjusted to correspond to even
hours or other even time intervals by an index
setting on a graduated disk. Time intervals are
x_narked every 2.4 inches corresponding to 6, 8, 12,

24 or 48 hours depending on the time scale. Re- *

corders may be ordered with this accessory or it
may be installed in the field without special tools.

Reversal Indicator. This device eliminates pos-
sible confusion in interpreting graphs on which

'
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FIG. 6

TIME MARKER indication on graph segment above runs

along

left margin of graph. REVERSAL INDICATION is

shown at right margin of graph.

EQUIPMENT

.
- 1

reversals of the stylus occur. Indicator makes a :
continuous pen line on right margin of chart,
with a long indentation for a reversal in one ’
direction and a short indentation for a reversal in
the other direction. Recorders may be ordered
with this accessory or it may be installed in the
field without special tools.

-

Counter Indicator. Gage heights can be read
directly, with indicator visible through glass port
in recorder. Indicator can be factory or in-the-
field installed, without special tools.

.
’

’ O .
Auxiliary Pencil. Tnsures against loss of record in
the event pen ccases to function. This accessory
attaches onto stylus carriage and provides a

duplicate pencil record.
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Stevens Duplex Water-level Recorder Type 2A35. Guide pulteys
offset one float line to lead float and counterweight into a nearby
float well. Records two independent water levels on the same
chart, simultaneously, with full chart range for each, Case dimen-
sions: 30-3/4" x 11-3/8" x 14-3/4".
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Specifications |
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‘ Basic Type A Recorder Specifications 7 "’\_[M.N.WMCLEA;;,,CE on

REMOVAL QF COVER

Float operated water-level recorder; rectangular strip :f;:"’“

chart 10 inches (25 cm) by 25 vyards; float pulley stand- -
ard for 1:6 English (1.5 metric); capillary pen with .
. Lucite reservoir; 1 oz. black ink; plastic cover with view- . L 3
ing port; cast aluminum base with three leveling screw _I-
r__

178 s

legs. Shipping weight approximately 46 Ibs.
Application options:

.t Type of Chart Drive:

» O 4 % months negator spring driven clock

' O 6 months negator spring driven clock
[ 4 % months weight driven clock

N . a synchronous motor for—_.V, . Hz.
Time Scale:

-

{refer to Table 1)

Float Pulley Standards:
(refer to Table 3)

-

ma

Chart:
O a0 O A-2s
Float Pulley:
[3 18 in. or 375 mm circumference for
| ] beaded float line [0 perforated tape
O 36 in. or 750 mm pulley ring for
O beaded float line O perforated tape

Float Line/tape:

—————
7 eeweds

3w aaetee

LN

0O feet stainless steel float line with set end

hooks {weight 6 oz. per 100 ft.) .
a feet stainless steel perforated and graduated s .
| float tape with set end hooks and index *
| bracket (weight 15.3 oz. per 100 ft.) gf: : '

B Float with counterweight: ’ «
O sin. O 12in. Qee—e———in,

- O 10in. O 14in. ( ,
| Accessories:
O Auxiliary pencil
11"
i
|

e

. e e

O counter indicator, 6 digit N\ ne

3 Mechanical rainfall recording uccessory {see Bulletin 12A) E o 2%

O Tilting bucket rainfall recording accessory |
(see Bulletin 12A) 1:6 & 1:12 ENG . “

' D Reversal indicator 1:5 & 1:10 METRIC A E. LA S

O Time marker - e et i - : .
N 28V o, . B

- X

FOR GAGE SCALES

»

3 Guide pulley
O for beaded float line
. [ for float tape
’ 3 Thermograph accessory (see Bulletin 12B)

with'shielded tubing
O so 1¢. 0100 1.

Note: See Price List for options available, Manufacturer reserves
! the right to make changes in design or materials for product .

i improvement, without notice, STEVENS WATER RESOURCES PRODUCTS
Manufactured by:

Leupold & Stevens, Inc.

P.O. Box 688 Beaverton, Oregon 97005 U.S.A.
Cable LEUSTEV, Beaverton
10M—874—D+D Utho In U.S.A. Telex 36-0683  Telephone 503/646-9171
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