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WATER-QUALITY RECORDS FOR SELECTED RESERVOIRS

IN TEXAS,

By

1976-77 WATER YEARS

Marvin W. Flugrath and Eleanor S. Chitwood

ABSTRACT

The U.S. Geological Survey, in cooperation with
State, Federal, and local agencies, has made
comprehensive water-guality surveys of selected
reservoirs in Texas periodically since October 1961.
During the 1970 water year, the program was expanded
to include periodic sampling of many other reservoirs in

the State where water-quality surveys were not being
made. Water-quality data collected before October 1975
have been published or released previously. This report
contains the results of water-quality surveys of 19
reservoirs and chemical analyses of samples collected
periodically from B3 reservoirs.
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WATER-QUALITY RECORDS FOR SELECTED RESERVOIRS

IN TEXAS,

INTRODUCTION

As part of a continuing cooperative program with
State, Federal, and local agencies to inventory the
surface-water resources of Texas, the U.S. Geological
Survey has made comprehensive water-quality surveys of
selected reservoirs in Texas periodically since October
1961. During the 1970 water year, the water-quality
program was expanded to include the periodic collection
and analyses of water samples from many other
reservoirs throughout the State.

Reports containing results of water-quality surveys
and analyses of samples collected periodically from
other selected reservoirs during the 1962-75 water years
are cited in the list of references.

This report was prepared by the U.S. Geological
Survey with assistance from the following agencies: The
Texas Department of Water Resources; the U.S. Army
Corps of Engineers; the City of Arlington; the City of
Austin; the Brazos River Authority; the San Jacinto
River Authority; the Trinity River Authority; and the
West Central Texas Municipal Water District.

PURPOSE AND SCOPE OF THIS REPORT

The purpose of this report is to provide a
compilation of water-quality records for 19 reservoirs
where comprehensive water-quality surveys were made
and for 53 reservoirs that were sampled periodically
during the 1976-77 water years.

The locations of the reservoirs are shown on
Figure 1. The locations of the data-collection sites in
these reservoirs are shown on Figures 2-20. Descriptive
information for most of the reservoirs has been compiled
by Dowell and Breeding (1967); engineering data have
been compiled by Dowell and Petty (1971, 1973,1974).

1976-77 WATER YEARS

Daily or monthly records of contents for most of the
reservoirs are published in the Geological Survey
annual reports entitled “Water Resources Data for
Texas.”

The following tabulation shows the periods of
water-quality records for those reservoirs where
comprehensive surveys were continued during the
1976-77 water years.

Water-quality data for each of the sites shown for
a reservoir were not collected during every survey of the
reservoir. Instead, the specific conductance,
dissolved-oxygen content, temperature, and pH of the
water at a number of selected sites were determined
1 foot (0.3 m) below the water surface, near the
reservoir bottom, and at several intermediate depths.
The results of these on-site determinations were used as
guides in the collection of water samples for laboratory
analyses.

Water-quality and reservoir-content data collected
during the periodic surveys are shown in Tables 1-95.
Data for the other reservoirs are given in Table 96. These
data are tabulated in a downstream progression within
each river basin. The river basins are given in clockwise
sequence beginning with the most northerly basin.

METRIC CONVERSIONS

For those readers interested in using the metric
system, the “inch-pound’ units used in this report may
be converted to metric units by the following factors:

From Multiply by To obtain
acre-feet (ac-ft) 1,233 cubic meters (m?)
feet (ft) 0.3048 meters (m)
miles (mi) 1.609 kilometers (km)
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TABLE 2.--Chemical-qualily survey of Lake Meredith, May 5, 1976

Elevation 2900.59 ft.

L=

CENT  HARD-
SATUR=  NESS
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an -
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93 -
93 -
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TABLE 3.--Chemical-quality survey of Lake Meredith, August 24, 1976

Elevation 2897.98 ft. Contents 352,500 acre-t.

D18~
NON- DIS-  DIS-  DIS- DI§- DIS-  DIS-  DIS- SOLVED  TOTAL  AMMO-
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CONDUCT - TEM-  DIS-  CENT  1ARD-  BONATE SOLVED  MAN-  CAL-  MAGNE- SOLVED POTAS- BICAR- SUL-  CHLO-  FLUO- SOLVED (SUM OF  PLUS = NITRO- PHOS-
ANCE PERA- SOLVED SATUR-  NESS HARD-  IRON  GANESE CTUM  STUM  SODIUM  SIUM  BONATE  FATE  RIDE  RIDE SILICA CONSTI- NITRATE GEN  PHORUS

DEPTH  (MICRO- PH TURE ~ OKYGEN ATTON  (CA,MG)  NESS (FE) (M) (cA) (ME) (NA) (K) (HCO4)  (S04) (cLy (F) (510,)  TUENIS) () () (P)
SITE DATE (FT) MHOS) (UNITS) (°C)  (MG/L) (MG/1) (MG/L)  (UG/L) (UG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)  (MG/L) (MG/1)
Ao Aug. 24, 1976 al 2000 8.5 24,5 7.2 89 270 96 10 10 58 30 300 7.8 210 310 340 0.9 1.8 1150  0.00 0.00  0.01
10 2000 8.5 24,5 7.1 88 -- -- -- -- - -- -- -- - - -- - -- - . - e

20 2000 8.5 24.5 7.1 88 - - - - an -e - - - - —- e i s w2 - =

30 2000 8.5 24.5 6.9 85 - - - -— - -- - - . . - e _ = s iz wa

40 2000 8.4 24.5 6.1 15 -- - -- _— . . e . - w = - ww = - i =

50 2000 8.4 24.0 5.4 66 -- -- -- = -- - - - - -- -- -- i == -= = =

60 2000 8.1 23.56 3.8 39 -- -- 30 30 - -- -- - -- - - -= -- -- .05 .00 .03

65 2000 7.9 28.0 .8 10 -- - - -- -- - - -a - == -- - -z - - - ==

70 2000 742 22.0 ¥ 2 -- -- 30 310 -- _— - - - -- -- v & <& .01 .25 .13

80 2000 7.6 21.0 "2 2 270 74 30 310 59 30 300 7.8 240 290 330 .9 5.3 1140 .00 w72 +22

Ap  Aug. 24 1 2000 8.6 25,0 7.4 92 -- -- -- -= -- -~ - - - - - - - - -- o i
10 2000 8.5 25.0 7.3 91 -= -- -- -- - -- - - - - - - - - _— oo e

20 2000 8.5 25.0 7.2 90 -- -- -- -- -- - - - - - - - -n - - _ o

30 2000 8.5 25.0 7.0 88 -- -- -- - - - - - - - - - wine aw e o =

40 2000 8.5 24.5 5.9 73 - - -- -- -- -- -- -- - - - “e - = - - =Y

50 2000 8.5 24.5 5.5 68 -- -- - - -- - -- - - == -- - - =i == = ga

60 2000 8.1 24,0 3.8 46 -- - -- -- -- - -- -- -= -- -- -- -- - - wi %

66 2000 8.0 28.5 10 12 -- -- -- - - = -- -- - as -- - - ma = = =%

B Aug. 24 1 2000 8.5 24.5 7.1 88 -- - .= sz == == - == as - = == == - - em -
¢ 10 2000 8.5  24.0 7.2 88 i = e = oy - = 5% £ s P - - .- - - -
20 2000 8.5 24.0 7.2 88 -- -- -- -- &y - -- -= - - - - o P -~ _— -~

30 2000 8.5 24.0 7.2 88 -- -= = - -- - -- - . - - e - - o~ si wa

40 2000 8.5 24.0 7.2 88 -- -- -- - - - - e - -- - e - ve . . -

50 2000 8.5 24.0 7.2 88 - - - - - - - - - _— e - o - - e -

59 2000 8.5 24.0 7.0 85 -- - - - - - - - . _— . - i . i - i

Co  Aug. 24 bl 2000 8.6 24.5 7.4 91 -- -- 0 0 - - - -- - - -- - - e .00 .02 .01
10 2000 8.5 24.0 7.2 88 - - s - - == i - - - iz TR 5y B B .~ i

20 2000 8.5 24.0 7.2 88 - = -- == -= -s = 2 == =2 <z S = Fe = = =

24 2050 8.5 24.0 6.8 83 -- -- 20 0 ~= -- o= -- - -- =z o e ou .00 .01 .03

D,  Aug. 24 el 1990 8.5 24.0 7.4 90 260 84 0 0 57 29 3oo 7.8 216 300 330 - .9 1130 .00 .01 .01
10 1990 8.5 23.5 70 84 == & & =3 - e - - . - - . - _— - - .

20 1990 8.5 23.5 7.0 84 - -- 20 0 -- -- -- - - -— -- - -- -- .00 .01 .02

30 1990 8.5 23.5 6.6 80 260 84 10 10 55 a0 300 7.8 216 300 340 - 1.0 1140 .00 .04 .05

Dy Aug. 24 1 1990 8.6 24.0 7.2 88 . - - -- -- - - o _— - - = e p— - = ==
10 1990 8.5 24.0 Ti0 85 -- - - e e - -- e = - -= - - ws i e —_—

20 1990 8.5 23.5 7.0 84 P - s - — - -- - -= a= A == s s - S wl

28 1990 8.5 23.8 7.0 84 - -- - -- - -- o == == == -- sz - - e =% mu

E.  Aug. 24 d1 1990 8.6 24.0 7.9 96 270 87 0 10 57 30 300 7.8 218 300 330 - .3 1130 .01 .00 .03
12 1990 8.5 23.0 6.5 78 260 80 0 10 56 29 300 7.8 219 300 340 - 3 1140 .00 .03 .08

a  SECCHI DISK TRANSPARENCY (FEET) 10
b SECCHI DISK TRANSPARENCY (FEET) 2
¢ SECCHI DISK TRANSPARENCY (FEET) 2
d SECCHI DISK TRANSPARENCY (FEET) 1
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TABLE 4.--Chemical-quality survey of Wright Patman Lake, January 4,6 1977

Elevation 220.64 ft. Contents 158,700 acre-ft.

DI§-
HON- D1S-  DIS-  DIS- DIS- DIS- DTS- DIS- SOLVED  TOTAL  AMMO-

SPECTFIC PER- CAR=  DIS- SOLVED SOLVED SOLVED  DIS-  SOLVED SOLVED SOLVED BOLVED DIS»  SOLIDS  NITRITE NIA  TOTAL

CONDUCT~ TEM-  DIS-  CENT'  HARD-  BONATE SOLVED  MAN=-  CAL-  MAGNE- SOLVED POTAS- BICAR- SUL-  CHLO-  FLUO- SOLVED (SUM OF  PLUS  NITRO- PHOS-
ANCE PERA- SOLVED SATUR-  NESS HARD- IRON GANESE CTUM  SIUM SODIUM SIUM BONATE FATE  RIDE  RIDE STLICA CONSTI- NITRATE GEN  PHORUS

DEPTH  (MICRO- Pl TURE  OXYGEN ATION  (CA,MG)  NESS (FE) (M) (CA) (MG) (NA) (K) (HCDL)  (504) (CL) (F) (510,) TUENTS) () ()] ()
SITE DATE (F1) MHOS)  (UNLTS) (°"C)  (MG/L) (MG/LY  (MG/L) (UG/L) (UG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)  (MG/L)  (MG/L) (MG/L)
Ae  Jan. 4, 1977 al 252 7.7 4.5 10.7 86 78 7 70 20 27 2.8 1 4.0 86 21 11 0.2 7.2 126  0.09 0.06 0.17
10 252 =T 4.5 10.7 86 - - 60 20 -- - - - - - = - . na .10 .07 .16

23 254 T 4.5  10.7 86 78 8 80 30 27 2.6 12 4.1 86 21 11 .2 7.4 128 .09 .06 AT

AL. Jan. 4 1 252 TaT 4.6 11.2 a0 - - - - - - - - - - - - - e e 2w v
12 252 T 4.5 11.2 90 - e - e = e = ik 8% sl = i e i = e i

B, Jan. 4 bl 282 Tt 4.5 12,2 a8 -- -- a0 10 - - - - s =) = & = - .00 .00 07
8 252 e 4.5 12.2 98 -- -- 40 10 - - - - -- -- - - - - .00 .00 .07

Co Jan. 4 cl 252 7.9 4.5 1.7 94 -- -- 20 10 -- - -= - - - - - -- -- .00 .00 .06
10 252 7.7 4.5 11,7 94 -- -- - - - - - - - - - . -r - - o .

14 252 7.7 48 .7 94 -- -- 40 10 - - - - - - - - - - .01 .00 .06

Dy Jan. 4 1 252 7.7 4. 11.2 88 -- -- - - - - - - -- - - - - aa sa am -
8 252 7.7 4.0 11.2 88 - - - -— - -- - . e -- - - - o= = = =

E.  Jan. 4 dil 257 7.8 3.0 12,2 94 78 8 80 10 27 2.6 11 4.2 85 22 17 -- 8.1 128 .10 .03 18
10 257 7.8 3.0 12.2 94 -- = 100 20 -- -- -- -- -- -- -- - - .- .06 .01 .18

18 257 7.8 3.0 12.2 04 79 10 110 20 27 2.7 12 4.2 84 22 1) - B.1 129 .11 .03 L8

Ge Jan. 4 1 354 7.6 7.0 0.7 91 1o 23 60 90 37 4.7 20 4.5 108 a9 23 - 9.2 191 19 .08 .16
10 354 7.6 T8 10T a1 - - - - - - - - - - - - ot . s - -

SECCHT DISK TRANSPARENCY (FEET)
SECCHI DISK TRANSPARENCY (FEET)
SECCHI DISK TRANSPARENCY (FEET)
SECCHI DISK TRANSPARENCY (FEET)

caaos
oNNO
owgow
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TABLE 5.-=Chemical=quality survey of Wright Patman Lake, May 17, 1977

Elevation 226.12 ft. Contents 302,300 acre-ft.

D15~
NON- DIS-  DIS-  DIS- DIS- DIS-  DpIS-  DIS- SOLVED  TOTAL  AMMO-
SPECIFIC PER- CAR=-  DIS-  SOLVED SOLVED SOLVED  DIS-  SOLVED SOLVED SOLVED SOLVED DIS-  SOLIDS  NITRITE NIA  TOTAL
CONDUCT - TEM-  DIS-  CENT  HARD-  BONATE SOLVED  MAN-  CAL-  MAGNE- SOLVED POTAS- BICAR-  SUL-  CHLO-  FLUO- SOLVED (SUM OF  PLUS  NITRO- PHOS=-
ANCE PERA- SOLVED SATUR-  NESS HARD-  TRON  GANESE CIUM  SIUM SODIUM SIUM  BONATE FATE  RIDE  RIDE  SILICA CONSTI- NITRATE GEN  PHORUS
DEPTH  (MICRO- il TURE  OXYGEN ATION  (CA,MG)  NESS (TE) () (€AY (MG) (NA) (K} (HED,)  (804) (CL) (F) (810,)  TUENTS) ) (o) (P)
ST11 DATE (1) MHOS)  (UNTTS) (") (MG/L) (MG/L)  (MG/L)  (Da/L)  (Ue/L)  (MG/LY  (MG/L)  (MG/1L)  (MG/L)  (MG/L)  (MG/LY  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
Ap  May 17, 1977 al 186 7.7 25.0 7.8 EIE 68 4 100 4 24 2.0 8.6 3.7 78 15 7.6 0.1 6.8 106 0.22  0.07 0.12
2 10 186 7.4 24,5 6.7 82 - -= a0 50 - - - == - L =5 Za B RS .23 .04 L1
20 186 7.2 24.0 4.4 54 -- -- 10 110 -- -- -- -- -- -- -- -- -- -- .24 18 .14
26 188 7.1 23.0 2.2 26 69 3 100 510 24 2.2 9.5 3.1 81 16 7.6 .2 8.9 111 .21 .32 .19
Ay May 17 1 186 8.3 25.0 7.9 98 -- -- -- -- -- - -- -- -- -- -- -- - - - --
10 186 T8 25.0 1.3 90 -- - -— - - - -- - - n - - P o = | .
15 186 7.3 25.0 6.4 79 - - - -— - “= - o2 . .- - e e e - rs e
B,  May 17 bl 170 8.4 26.0 B.9 111 -- -- 130 30 -- -- -- -- -- -- -- - -- -= .04 .16 .12
10 170 7.9 26.0 7.8 98 -- -- -= . - - - - - e - - -~ . - e --
13 170 7.9 26.0 7.7 96 -- -- 150 8 -- - - -- - - - - - - .05 .10 .09
Co  May 17 el 170 8.1 26.5 B.B 110 -- -= 150 30 -- - -- - -- -- - - -- -- .14 .04 .09
10 170 7.7 25.0 7.8 96 -- -- - -- -- - - - - - - - - - -- - -
19 170 7.1 23.5 1.1 13 -- - 50 360 -- - - - - -- -- -- -- -- 17 a7 % & |
D, May 17 1 192 T7 24.5 7.6 a3 == - - - - - - - - - P den - 2 o, — .
11 192 7.6 24.5 7.0 85 - - - - -n - - S e e e i - - an o e
De May 17 1 192 7.9 24.5 8.1 29 - - -- - - - - . - - -n == e - . - .
10 192 7.7 24.5 7.4 90 - - - - -= asni - - o s = - e - e wisi e
20 192 7.1 23.5 2.1 25 -- -- -- -- -- - -- -- -- -- -- -= -- -- -- -- --
3L 192 7.0 23.0 1.3 15 .- - - - - - -- - - -a = e - o < = s
B May 17 dl 197 8.0 25.5 8.3 104 75 3 00 20 26 2.4 9.0 3.3 BR 14 7.7 -- Tal 113 05 .08 +13
10 197 7.8 24.5 7.7 94 - - 120 50 == - - - - - - -= - - .08 .04 .12
20 194 6.9 23.0 1.0 12 -- -- 100 360 - - -- -- -- -- - - -- -- .19 .07 .17
27 184 7.0 23.0 .6 7 74 3 90 500 26 2.2 8.4 3.2 H7 16 7.2 -- 0.0 114 16 12 .19
B May 17 1 195 7.8 25.0 8.0 a9 - - “- - aw - e —_— o o o e e - — e -~
10 205 1.6 24.5 7.2 88 - - - - -- - - - - e e - - e s s i
19 219 7.0 24.0 2.1 26 - - - - -- - - - - e - - - - e = -
G May 17 1 358 7.5 27.0 8.0 101 120 22 60 50 41 4.3 22 4.5 120 39 22 - 6.0 198 .03 .10 .16
; 15 392 7.3 25.5 4.8 60 140 22 50 50 47 4.7 25 4.0 140 45 23 - 7.1 225 .09 .07 .18
a SECCHT DISK TRANSPARENCY (FEET) 1.2
b SECCHI DISK TRANSPARENCY (FEET) 1.4
¢ SECCHI DISK TRANSPARENCY (FEET) 1.6
d SECCHI DISK TRANSPARENCY (FEET) 1.4
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TABLE 6.--Chemical-quality survey of Wright Patman Lake, September 20, 1977

Elevation 224.99 ft. Contents 268,200 acre-ft.

DIS-
NON- DIS-  DIS-  DIS- DIS- DIS-  DIS-  DIS- SOLVED  TOTAL  AMMO-
SPECIFIC PER= CAR- DIS=- SOLVED BOLVED SOLVED DIS- SOLVED SOLVED SOLVED SOLVED DIs- SOLIDS NITRITE NIA TOTAL
CONDUCT - TEM~ DIS=- CENT HARD~- BONATE SOLVED MAN- CAL- MAGNE- SOLVED POTAS- BICAR- SUL~ CHLO- FLUO- SOLVED (SUM OF FLUS NITRO- PHOS-
ANCE PERA- SOLVED SATUR- NESS HARD- IRON GANESE CIUM STUM SODIUM SIUM BONATE FATE RIDE RIDE SILICA CONSTT- NITRATE GEN PHORUS
DEPTH  (MICRO- PR TURE  OXYGEN ATION (CA,MG) NESS  (FE) (M)  (CA)  (MG)  (NA)  (K)  (HCO,) (SO,) (CL)  (F)  (S10,) TUENTS)  (N) ™) ()
DATE (¥T) MHOS)  C(UNITS) (°C)  (MG/L) MC/L)  (MG/L)  (UG/LY  (UG/LY  (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)  (MG/L)  (MC/L) (MG/L)
Sept. 20, 1977 al 225 7.9  327.0 7.8 96 79 o 30 10 27 2.9 12 3.6 100 9.5 12 0.2 2.1 119 0.05 0.02 0.13
10 225 7.9  26.5 7.4 04 - .= o == - as - e - e - st s = - < -
20 225 7.9  26.5 7.4 94 o - 20 10 - S w3 e == iz s i s - .01 .01 .09
a3 225 7.8 26.5 7.4 94 79 0 30 200 217 2.9 12 3.7 99 8.8 12 .2 2.2 118 .01 .05 12
Sept. 20 1 225 8.0  26.5 8.5 108 - == == = e 5 & = o - = = s s o 2= s
14 225 7.8 26.5 7.6 96 =3 B i 5 fon s = s i e i i = = e T =
Sept. 21 bl 225 8.1 27.0 8.7 110 - - 20 0 e - . e e - = - ae &% .00 .00 .07
13 225 7.7 26.5 6.8 86 - - 20 10 - = =l = = -= == i = = .01 .01 .05
Sept. 20 1 225 8.1 27.0 9.3 118 — -- 30 i - .o - - - .- - - .. . .00 .0l .08
10 225 7.8 26.5 7.2 91 = s L e = - ) - = — i - - e - oo -
19 225 7.5  26.5 6.9 87 - e 20 100 . i - - .o . s - . - .01 .06 .09
Sept. 20 1 233 8.2 26.5 9.9 125 = = - g i a5 i s = . s s s iz -
11 233 7.9 26.0 8.4 105 = s oA 2 b= e s 5% aa =5 e s =3 o ain
Sept. 20 1 233 8.1 27.0 9.2 116 - - xw == = = == = == “p == =3 =5 &2 - a2 e
10 233 7.8 26.0 7.8 98 == £ = e = == e = - - - = o - - e -
20 233 7.8 26.0 7.3 91 = e e = = = -t s =3 = 25 s = sy = . o
30 233 7.6 26,0 7.1 89 - e o e - o - =% = M - e = - - . .-
Sept. 20 el 246 8.2 27.5 10.6 136 87 0 20 0 30 3.0 13 3.8 110 11 14 s 1.6 131 .00 .00 .10
10 248 21 26.0 7.6 a5 ot “= 20 0 e o s s S = e i e e .00 .01 .10
24 248 7.5 26,0 6.3 79 88 0 10 390 30 3.2 13 3.8 110 10 13 o 2.0 130 .01 S0 .21
Sept. 20 1 248 8.4 27.5 11.0 141 i =2 e o i . wz ssiy = - s as a= s i - o
10 248 7.8 26.0 8.0 100 4 == - s = s . o e o - < EE s s == -
20 248 7.5  26.0 6.6 82 = s i et 25 ez e 35 = . = o ad s = P =
Sept. 20 a1 410 8.3 29.6 11.3 149 110 2 10 0 37 3.9 19 3.8 1m0 21 18 s 2.8 170 .00 .00 .08
10 317 7ol 26.0 5.4 68 o - 20 40 - - - - - - -- - - - .00 .01 13
20 321 ) 26.0 4.8 60 110 1 40 140 37 3.8 19 3.8 130 22 19 - 3.1 172 .01 .03 .10
SECCHI DISK TRANSPARENCY (FEET) 2.0
SECCHI DISK TRANSPARENCY (FEET) 2.2
SECCHI DISK TRANSPARENCY (FEET) 2.2
SECCHT DISK TRANSPARENCY (FEET) 1.4



94235

MORRIS
COUNTY

i
% | cass _ COUNTY _
? ' MARIO'N COUNTY

/

UPSHUR COUNTY
‘&b ’
5/
N4
()
§’

32945 \~\w i - "“- 32°45'
: =/ Ag °©

EXPLANATION

AR Ac 94°35' \\
A—o——o—A
Reservoir traverse and
data-collection sites 0 4 MILES
L
I | : T il
& KILOMETERS

o
n
N

Base from Texas General Highway map

Figure 4
Locations of Water-Quality Data-Collection Sites
in Lake O’ the Pines

=17 -



_St.

TABLE 7.--Chemical=quality survey of Lake 0' the Pines, January 29, 1976

Elevation 228.67 ft. Contents 258,070 acre-It

n1g-
NON- DIS~ DIs=- DIS- DIS~ DIS=- DIS~ DIS~ SOLVED TOTAL AMMO~
SPECIFIC PER- CAR- DTS-  SOLVED SOLVED SOLVED DIS-  SOLVED SOLVED SOLVED SOLVED  DIS-  SOLIDS  NITRITE N1A  TOTAL
CONDUET= TEM- DIS- CENT  HARD-  BONATE SOLVED MAN-  CAL-  MAGNE~ SOLVED POTAS- BICAR-  SUL-  ClLO-  FLUD- SOLVED (SUM OF PLUS  NITRO- PHOS-
ANCE PERA-  SOLVED SATUR-  NESS HARD-  TRON  GANESE  GIUM STUM  SODIUM  SIUM  BONATE  FATE RIDE RIDE  SILICA CONSTI- NITRATE  GEN PHORUS
DEPTH (MICRO- PH TURE ~ OXYGEN ATION  (CA,MG)  NESS (FE) (M) (CA) (MG) (NA) (K) (HCO4)  (804) (L) (F) (810;) TUENTS) (N) () (")
STTE DATE (FT) MHOS) (UNITS)Y (°C)  (MG/L) (MG/L) (MG/L)  (Ue/L)Y  (Ue/LY  (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)  (MG/L) (MG/L)
Ag  Jan. 20, 1976 1 131 7.2 9.5 10.9 96 - - - - - - -- - - - - - - -- == S5 --
10 131 7.2 9.0 10.8 93 - stoe - = _— - - - - -- - - - - - - -
20 131 7.2 9.0 10.8 03 - - - - - e - . - - . —— - - . - -
30 131 T2 9.0  10.8 93 - = - - - -- - - - - - -- - -- -- -- e
A Jan. 29 al 129 T2 9.0  10.8 93 a3 12 0 0 8.2 3.0 9.5 24 26 15 13 0.2 11 75  0.04  0.00 0.01
2 10 131 V2 9.0  10.7 92 = - -. - - -- - - - -— - - e = — = --
20 131 7.2 9.0 10.7 92 - - -- - - - - -- - - - - - - - - --
30 131 7.2 9.0 10.6 g1 -- -- 0 0 - -- -- -- -- -- -- - - - .04 .01 .02
40 131 7.2 9.0 10.6 91 -- s = -- -- - -- -- -- -- - -- - - - - -
45 131 7.2 9.0  10.6 91 33 12 30 30 8.2 3.0 9.4 2.8 26 16 13 801 7 .03 .02 .02
By  Jan. 29 bl 132 7.2 9.0 10.8 93 29 8 0 0 Pl 2.8 9.5 2.8 26 17 14 - I i 1 .03 .01 .02
10 132 7.2 9.0 10.8 93 i - an - o —— = et - . e - - - - - -
20 132 72 9.0 10.7 92 -= - 10 0 - - — - - -- - - -- - .02 .00 .02
30 132 7.2 9.0 10.7 92 s i o e o - i - s e e o v reny ety e -
43 132 T 9.0 10.6 a1l 31 9 20 0 7.6 2.8 9.5 2.8 26 17 14 2 1 78 03 .02 .02
CC Jan. 29 ol 128 7.2 9.5 10.5 92 20 11 30 0 7.4 2.5 9.5 2.5 22 16 15 .2 9.2 73 .02 .00 .01
10 128 7.2 9.0  10.6 91 - - 20 0 -- -- -- - -- -- -- - -- -- .02 .01 .01
20 128 7.2 9.0 10.5 91 31 12 20 0 7.9 2.8 9.5 2.6 24 16 14 .2 10 75 .03 - 01 .01
D Jan. 29 dl 105 7.1 10.5 10.5 94 22 6 70 10 5.6 2.0 8.0 2.3 20 12 12 .2 8.3 60 .01 .00 .01
10 123 7.2 9.5 10.4 91 - - 20 0 -- - - - - - - - - - + 02 .00 .02
20 123 T2 9.5 10.4 91 28 8 30 0 i & 2.4 9.1 2.5 24 15 13 .2 9.7 71 .02 .01 .01
E, Jan. 29 el 133 7.3 9.5 11.0 96 31 il 10 0 8.2 2.6 10 2.8 25 18 14 .3 10 78 .01 .01 .02
= 10 133 72 8.0 10.7 92 - - 0 0 - -- - -- -- - - -= e - .00 .00 .02
20 133 7.2 9.0  10.7 92 -- -- - -- - - - - -- -- -- -- - -- -= - o 5
26 133 78 9.0 10.5 a1 31 11 60 0 8.2 2.6 10 2.8 25 17 14 411 78 .02 .01 .03
Fo o Jan. 29 1 240 7.8 11.0 11.1 100 67 39 20 0 20 4.2 21 5.5 35 11 31 8 2.8 143 .08 .02 .05
10 240 7.5 9.5 10.4 91 -- -- 10 10 == - - -- -- -- -- -- -- -- .09 02 .04
20 240 7.5 7.5  10.0 88 64 35 20 0o 19 4.0 21 5.4 35 41 32 8 2.3 143 .08 .03 .04
a  SECCHI DISK TRANSPARENCY (FEET) 5.4
b SECCHI DISK TRANSPARENCY (FEET) 5.7
¢ SECCHI DISK TRANSPARENCY (FEET) 5.7
d SECCHI DISK TRANSPARENCY (FEET) 7.0
e SECCHI DISK TRANSPARENCY (FEET) 4.9
f SECCHI DISK TRANSPARENCY (FEET) 3.5
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TABLE 8.--Chemical-quality survey of Lake O' the Pines, May 12, 1976

Elevation 228.79 ft. Contents 260,320 acre-ft.

DIS-
NON- DIS-  DIS-  DIS- DIS- DIS-  DIS- DI§- SOLVED  TOTAL  AMMO-
SPECIFIC PER- CAR-  DIS- SOLVED SOLVED SOLVED DIS-  SOLVED SOLVED SOLVED SOLVED DIS-  SOLIDS  NITRITE NIA  TOTAL
CONDUCT- TEM- DIS-  CENT  WARD-  BONATE SOLVED MAN-  CAL- MAGNE- SOLVED POTAS- BICAR- SUL-  CHLO-  FLUO- SOLVED (SUM OF  PLUS  NITRO- PHOS-
ANCE PERA- SOLVED SATUR-  NESS HARD-  TRON  GANESE  CIUM  SIUM  SODIUM  STUM  BONATE FATE  RIDE  RIDE  SILICA CONSTI- NITRATE GEN  PHORUS
DEPTH  (MICRO- P TURE ~ OXYGEN ATION  (CA,MG)  NESS (FE) (MN) (CA) (MG) (NA) () (HC04)  (504) (CL) (F) (510,) 'TUENTS) (N) () ()
BITE DATE (r1) MIOS)  (UNITS)  (°C)  (M6/1) (MG/L)  (MG/LY  (UG/L)  (UG/L)  (MG/L)  (MG/L)  (MG/LY)  (MG/L)  (MG/L)  (MG/L) (MG/L) (/1) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MO/L)
Ap  May 12, 1976 1 137 8.2 24.5 9.3 111 -- -- -- -- -- -—- - - - == - P e - gt o .
10 137 7.5 21.5 8.8 99 -- -- -- =i - -- == -- - - -- -= - - - - -
20 137 6.9 21.0 7.3 Bl - -- -- -- - - - - -- - -- -= - -- - --
27 137 6.7 21.0 6.0 67 -- - -- - -- -= -- - - -- -- - -- -- - -
AC May 12 al 137 8.1 24.5 9.3 111 33 15 10 0 8.5 2.9 L0 3.0 22 18 14 0.3 9.5 T8 0,00 0.00 0.01
5 137 8.1 24.0 9.3 109 - -- -- - -= -= -= -- -- -- -- - - - - -- --
10 137 7.7 21.5 9.1 102 == -- -- -- -- -- -- -- -— - -- -- - -- -- -- -
20 137 6.9 21.0 7.2 B8O - = 0 0 - S e = s - - - - - - 00 .00 .01
30 137 6.6 21.0 5.5 61 - - -- - - - - - - - - -- - -- - - -
42 162 6.6 21.0 3.4 38 34 12 110 720 8.8 2.8 11 3.0 26 19 16 -3 10 85 .02 .09 .04
By May 12 bl 140 8.2 24.5 9.2 110 33 15 10 0 8.3 3.0 11 4.0 22 19 156 3 9.4 80 .00 01 .01
10 140 8.1 22.0 9.2 105 - - == - - - - - " - - - - - - - -
20 140 6.8 21.0 7.0 78 = - Lo 10 oo - = -- - - =5 D) - == - 00 .01 .02
30 140 6.7 21.0 5.4 60 -- -- -- -- -- -- -- -- -- -- - -- -- - - - --
43 140 6.7 21.0 4.8 53 34 14 30 140 8.9 2.9 11 3.0 24 19 15 .3 9.9 82 01 .02 .03
CC May 12 el 140 7.8 25.0 B.9 106 a3 15 10 0 8.3 3.0 10 3.0 22 19 15 -4 9.2 79 <00 - 01 -01
10 140 7.5 23.0 B.B 101 == - 30 0 -- -- -- -- - - -- .= - - .00 .01 .01
20 141 6.9 21.0 6.8 76 a2 14 10 0 8.3 2.8 11 3.0 22 19 15 - 9.4 820 - 00 03 .01
Do May 12 dl 137 7.9 24.0 9.0 106 30 13 20 10 7.9 2.6 10 2.9 21 20 15 3 9.2 78 -00 .01 .01
10 137 7.3 22.5 B.5 97 - -= 30 0 - - - =e =-— - - -= -- .00 .01 .01
21 143 6.8 21.5 6.6 74 a3 15 60 0 8.5 2.8 11 3.0 22 21 15 9.3 82 .00 <00 01
E,  May 12 el 151 8.2 25.0 9.0 107 a8 21 0 a 10 3.2 12 3.3 21 24 16 -4 9.1 H8 <00 +01 01
) 10 151 7.3 22.0 8.5 97 - - - - e e - - - -- - - -- “e s - i
20 151 6.7 21.0 5.8 G4 b = 10 0 - == - e “- B 5% e bt = . 0O -01 .02
28 153 6.6 21.0 4.9 54 35 17 20 0 9.1 2.8 12 3.3 22 23 16 23 9.8 a7 - 00 03 .02
Fo  May 12 Il 151 6.7 24.5 7.6 90 36 19 220 20 B.8 3.3 12 3.3 20 24 17 -2 9.2 88 .01 .02 .09
10 146 6.4 22.5 4.6 52 == == 210 240 -- -= -- -- -- -- .- -- -- -- .04 .07 .10
20 146 6.4 22.5 4.4 50 35 19 280 180 8.6 3.3 13 3.3 20 23 16 .2 9.6 87 .08 12 .10

SECCHT DISK TRANSPARENCY (FEET) 7
SECCHI DISK TRANSPARENCY (FEET) 7
SECCHI DISK TRANSPARENCY (FEET) 7.
SECCHI DISK TRANSPARENCY (FEET) 7
SECCHI DISK TRANSPARENCY (FEET) 6
SECCHI DISK TRANSPARENCY (FEET) 1

=0Qanoce
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SITE

angD

SPECIFIC
CONDUCT=
ANCE
DEPTH (MICRO-
DATE (FT) MHOS )
Aug. 30, 1976 1 152
10 152
20 152
31 200
Aug. 30 al 152
10 152
20 152
25 165
30 185
10 205
45 206
Aug. 30 bl 150
10 150
20 150
25 185
30 200
43 203
Aug. 30 1 150
10 150
20 150
Aug. 30 1 150
10 150
20 150
25 150
Aug. 30 el 157
10 157
20 157
25 175
30 235
Aug. 30 dl 186
10 186
21 186
SECCHI DISK TRANSPARENCY (FEET)
SECCHI DISK TRANSPARENCY (FEET)
SECCHI DISK TRANSPARENCY (FEET)
SECCHI DISK TRANSPARENCY (FEET)

=09 0o -

LYwoN

SN [ Rt
0w =0

o@=a

W o

[ARTRUN-

TEM=
PERA-
TURE
("c)

28.5
28.0
27.5
25.0

29.0

28.5

28.0

28.5
28.0
28.0
27.56
24.5

28.56
27.5
27.5

TABLE 9.--Chemical-quality survey of Lake O'

DIS-
SOLVED
DXYGEN
(MG/L)

[N
[SRCRCE-

NNNNGY®

PmrHNGo L

a1

[ =2

Mmoo~

NNW Nowao NNNWw @=-<90

e =

PER-
CENT
SATUR-

ATION

75

56

Elevation 229.43 ft.

NON-

CAR- DTS-

HARD~- BONATE SOLVED

NESS HARD=  TRON

(CA,MG)  NESS (FE)

MG/LY  (MG/L) (UGl
35 13 60
-- -- 730
- -~ 2400
46 5600
- - 80
-- -- 390
- -- 4700
-- -= 71600
38 14 40
-- -= 950
59 0 10000
48 17 =%
== - 30
45 14 70

DL&E= DnLs- DIS- DiS-
SOLVED SOLVED SOLVED DIS~ BOLVED
MAN= CAL- MAGNE- SOLVED POTAS~-
GANESE CIuM STUM S0DIUM STUM
) (cay  Me) () (K)
(UG/LY  (MG/L)  (MG/L)  (MG/L)  (MG/L)
450 8.5 3.3 12 3.4
1400 = = = =
6900 = w - ==
7400 12 4.0 12 3.6
130 - . . .
630 - - - .
6000 - o - -
6500 - - e -
160 9.3 B 12 3.5
1000 an as - -
8600 16 4.6 12 4.0
=a 4.3 15 3.9
70 - - - -
170 11 4.2 16 3.9

Contents 272 580 acre-ft.

the Pines, August 30,

1976
DIS-
SOLVED
BICAR-  SUL=-
BONATE FATE
(HCOL)  (804)
(MG/L)  (MG/L)
26 17
78 13
28 ==
84 -
30 18
107 4.3
38 20
38 19

DIS- nis=
SOLVED SOLVED
CHLO- FLUO-
RIDE RIDE
(cL) ()
MG/L)  (MG/L)
16 0.3
23 .
17 -
17 -
22 -
21 -

DIS-
SOLVED
SILICA
(510,)
(MG /1)

13

13

DIS-
SOLVED
SOLIDS
(SuM or
CONSTT~
TUENTS)
(MG/L)

TOTAL
NITRITE
PLUS
NITRATE
(N}
(MG /L)

.00

.00

<00
00
.00

.00

.00
.00
. 00

.00
.00

AMMO-
NTA
NITRO-
GEN
(1)
(MG /1)

1.6

+00
-03
.03

TOTAL
PHOS ~
PHORUS

)
(MG/1.)

0.01

.01

.06

.34

.01

L 01

W15
.46

.02

.03
.27
02

.04
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TABLE 10,~«=Chemical-quality survey of Lake O' the Pines, January 5, 1977

Elevation 228.58 ft. Contents 256,400 acre-{t.

DIs-
NON- DIS-  DIS-  DIS- DIS- DIS-  DIS-  DIS- SOLVED  TOTAL  AMMO-

SPECIFIC PER- CAR-  DIS- SOLVED SOLVED SOLVED DIS-  SOLVED SOLVED SOLVED SOLVED DIS- SOLIDS NITRITE NIA  TOTAL

CONDUCT - TEM-  DIS-  CENT  HARD- RONATE SOLVED MAN-  CAL- MAGNE- SOLVED POTAS- BICAR- SUL-  CHLO- FLUO- SOLVED (SUM OF  PLUS  NITRO- PHOS-
ANCE PERA- SOLVED SATUR-  NESS HARD- TRON GANESE CIUM  SIUM SODIUM SIUM BONATE FATE  RIDE  RIDE SILICA CONSTI- NITRATE GEN  PHORUS

DEPTH  (MICRO- Pl TURE ~ OXYGEN ATION  (CA,MG) NESS  (FE) om)y (CA) (MG) (NA) (X) (HCO4)  (504) (CL) (F) (810,) TUENTS) [Ch) () (o
SITE DATE: (r¥r) MIOB)  (UNITS) ("C)  (MG/L) (MG/L)  (MG/L)  (UG/LY  (UG/LY  (MG/LY  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MA/L)  (MG/L)  (MG/L)
A Jan. §, 1977 1 154 7.4 6.5 11.4 96 - - - -- - - - - - - - -— - - - - -
R 10 154 7.4 6.5 11.4 96 - = - - - . - - s e . v e == - o o
21 154 7.3 6.5 11.2 94 - - - . -- - - - - s - -t e s i e st

Ay Jan. 5 al 154 7.4 6.5 11.4 96 15 11 10 10 8.5 3.4 12 3.3 29 18 17 0.2 10 87 0.01 0.02 0.0l
10 154 7.4 6.5 11.4 96 -- - -- -- -- -- -- - - -- - -- - e -n =% -a

20 154 7.4 6.5 11.4 06 -- - 10 10 - - - - - - - - - - .01 .02 L0l

30 154 7.3 8.8 11,2 04 35 13 10 10 8.6 3.4 12 3.8 28 18 17 .3 10 86 .02 .01 .00

By, Jan. B bl 154 7.4 6.5 11.3 95 - -- 10 10 -- -- - -- -- -- -- -- - -- .01 .01 .01
10 154 7.4 6.5 11.3 95 - -- -- -- .- - - - - - - - - - - i -

20 154 7.4 6.5 11.2 94 -- - - e - o - > . v Y = - . AN o .

30 154 7.4 6.5 11.2 04 -- -- 10 10 -- -- - .- -- -- - - -- - .01 .01 .0l

40 154 7.4 6.5 11.2 04 - -- -- - -- - - - - - - - - i - st -

48 154 7.4 6.5 11.2 04 - - 20 10 -- _— - - s e e - == - .0 .02 .01

c Jan. 5 1 154 7.4 6.5 11.2 a4 -- -- - s - = - -a - e - e - o _ e i
L 10 154 7.4 6.5 11.2 04 v - e o ot s =a e e wa . v s i " =
19 154 7.4 6.0 11.2 93 e e - o o o - i e W o o - e o = —

D, Jan. 5 1 159 7.4 6.5 11.2 94 e = e = S s i i = wa & = s e = . s
10 159 7.4 6.5 11.2 94 - - - - - - -- =) e W s 5k e = i o =%

22 159 7.4 6.5 11.2 a4 - - -- - - - - - - - - - - - - - -

E. Jan. 5 1 158 7.4 6.0 11.8 98 36 12 10 30 8.9 3.4 13 3.4 30 19 17 -- 9.3 89 .00 .01 .01
10 159 7.4 6.0 11.8 98 = e - =i = - = el — o b e =, = e e o

20 159 7.4 6.0 11.7 97 - - - -- - -- - -= - - - - - - - - -

29 159 7.4 6.0 11.6 96 a7 12 30 10 9.0 3.5 13 1.4 30 19 17 - 9.2 89 .00 .01 .0l

FC Jan. & E 245 7.4 5.5 12.%9 104 53 23 110 40 11 4.3 22 5.8 36 a4 30 - 4.1 132 .01 .02 .08
10 245 7.4 6.0 12.7 105 i a3 we au = - s e e i = = - i - i i

20 245 7.4 6.0 12.8 106 53 23 60 10 14 4.3 22 5.6 a6 a4 29 == 4.0 131 .00 .02 .08

a SECCHI DISK TRANSPARENCY (FEET) 6.5
b SECCHI DISK TRANSPARENCY (FEET) 7.0
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TABLE 11.-=Chemicnl-quality survey of Lake O' the Pines, May 18, 1977

Elevation 228.50 ri. Contents 254 900 acre-ft,

n1s-
KON~ DIS=  DIS=  DIS- DIS- D1§- DIS-  DIS- SOLVED  TOTAL  AMMO-
SPECIFIC PER- CAR- DIS- SOLVED SOLVED SOLVED DIS-  SOLVED SOLVED SOLVED SOLVED DIS-  SOLIDS  NITRITE NIA  TOTAL
CONDUCT - TEM-  DIS-  CENT  HARD-  BONATE SOLVED MAN-  CAL- MAGNE- SOLVED POTAS- BICAR- SUL-  CHLO-  FLUO- SOLVED (SUM OF  PLUS  NITRO- PHOS-
ANCE PERA- SOLVED SATUR-  NESS HARD-  IRON GANESE CluM  SIUM SODIUM STUM BONATE FATE  RIDE  RIDE SILICA CONSTI- NITRATE GEN PHORUS
DEPTI  (MICRO= PH TURE ~ OXYGEN ATION  (CA,MG)  NESS (FE) () (CAY (MG (NA) (K) MC0y)  (80,) (L) (F) (510;) TUENTS) (N) (N) (P)
S1TE DATE (FT) MHOS)  (UNTTS) ("C)  (MG/L) (MG/LY  (MG/L)  (UG/L)  (UG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/LY  (MG/L)  (MG/L) (MG/L)
Ay May 18, 1977 1 157 6.0 24,5 7.3 89 -- -- -- - - - -- -- -- - - - -- - - - -
10 157 6.6 23.5 4.9 59 -- -- -- - - - -- -- -e == - = = e w e =
20 157 6.4 22.5 9.1 44 -- -- - - - ai - - - - - £ s P &2 - =
29 160 6.3 21.5 .6 7 -- -- -- - - -- -- - -- -- -— -- - - - - -
A May 1B al 157 6.9 24.5 7.2 88 a6 18 70 60 9.3 a.2 12 3.8 22 26 17 0.2 [ 89  0.03  0.02  0.02
10 157 6.7 23,5 5.4 65 - -- -- - - - - - -- - - - - - -- - -
20 157 6.7 22.5 3.8 41 - - 90 150 -— - - -- - - - - - -- 15 .08 .03
a0 187 6.7 20.5 3 3 -- -- 60 2300 -- - -- -- -- -- - - - - .22 12 .03
a6 173 6.7 19.5 9 3 a8 11 160 3400 10 8.1 12 4.2 33 26 17 .2 9.1 101 .16 .25 .03
B, May 18 bl 157 7.1 25,0 7.7 95 -- - 50 30 -= -= - - -- - - - - -- .03 .02 .02
10 157 6.9 24.5 7.3 89 -- -- -- -- -- - -- -- -- - - - - -- - - -
20 157 6.7 23.5 3.7 45 -- -- 60 150 -- - - - -- -- - - - - .08 .09 .03
30 173 6.7 20.0 + & a - -- 130 3900 - - - - - -- -- - -- -- .02 .44 .03
44 181 6.7 19.5 .2 2 - -- 530 4700 - - - - - -- -- - - - .02 .62 05
Cc  May 18 1 157 7.4 26.5 7.8 99 -- - - -- - - - -— - - s . e a5 = = =
10 157 73 26.0 7.4 92 - - - -- - . - - - . - e -- - -- - o
18 167 6.4 24.5 1.8 22 - - - -- - - as S - - - - e - e — o
D, May 18 1 155 702 26.5 1.4 94 - - - - - - - - - - - - . - e - -
10 145 6.9 26.0 6.2 78 - - -- -- -- - -- -- - - - - - - -- - -
21 151 6.7 23.5 .2 2 - -— - - - - - = .- = - - u - o= - e
E, May 18 el 163 7.3 26.0 7.5 94 a7 18 80 160 0.4 3.3 12 1.4 23 27 18 -- 6.8 02 .02 . 03 .04
10 163 7.2 26,0 6.8 85 - -- .- - -- - -- -= - - .- - -- -- -- -- --
20 170 6.9 25,0 4.4 54 -- -~ 100 310 -- -- -- -- -- -- -- -- -- -- .01 .05 .04
30 185 6.9 22.5 -2 2 -- - 60 2800 - - -- - - - -- - -- -- .01 .68 .04
40 199 6.9 20.0 v2 2 45 2 220 8000 12 3.6 13 4.5 52 24 17 -= 10 118 .01 .98 .05
Fo May 18 dl 178 7.4 27.0 7.4 94 44 16 220 w0 1 3.9 14 4.4 34 24 18 - 1.7 98 .02 .02 .08
10 189 Tl 26.0 5.9 74 -- -= 200 50 - - - -- - - - - - - .03 .10 .09
21 189 6.9 26.0 4.3 54 45 13 100 310 11 4.3 16 4.4 39 24 19 -— 7.1 105 .03 +17 +13
a  SECCHI DISK TRANSPARENCY (FEET) 4.9
b SECCHI DISK TRANSPARENCY (FEET) 5.1
¢ SECCHI DISK TRANSPARENCY (FEET) 4.2
d SECCHT DISK TRANSPARENCY (FEET) 1.4
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TABLE 12.--Chemical-quality survey of Lake O' the Pines, September 21, 1977

Elevation 228.14 rt. Contents 248,200 acre-ft.

DIS=-
NON= DIS~ DIS- DIS~ DIS= DIS~ DIS- DIS- SOLVED TOTAL AMMO~

SPECIFIC PER- CAR~- DIS- SOLVED SOLVED SOLVED DIS~- SOLVED SOLVED SOLVED SOLVED DIS~- SOLIDS NITRITE NIA TOTAL

CONDUCT- TEM- DIS- CENT HARD= BONATE SOLVED MAN- CAL=- MAGME- SOLVED POTAS- BICAR- SUL- CHLO= FLUO- SOLVED (SUM OF PLUS NITRO- PHOS-

ANCE PERA- SOLVED SATUR- NESS HARD~ IRON GANESE cIum STIM S0D1UM STUM BONATE FATE RIDE RIDE SILICA CONSTI- NITRATE GEN PHORUS

pEPTH (MIGRO-  PH TURE OXYGEN ATION  (CA,MG) NESS  (FE)  (MN)  (CA)  (MG)  (NA)  (K)  (HCOs) (SO,)  (CL)  (F)  (S10,) TUENTS) (M) (%) (r)

1t DATE (FT) MHOS)  (UNITS) ("C)  (MG/1) (MG/1)  (ME/L)  (UG/LY)  UE/LY  (MG/L)  (MG/LY)  (MG/L)  (MG/L)  (NG/L)  (MB/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)

Ay Sept. 21,1977 1 160 6.9  27.5 6.7 86 - S - - . = = = e i, - - . .. . -

10 160 6.8 27.0 5.8 73 - i i i - . e o - i i el Al o - -

20 160 6.8  26.5 5.6 71 o - e P e am e - s s = - - = " s

29 170 6.7 26.0 1.6 20 - - . a= siie wa & . (O o s = 3 - o -

Ay Sept. 21 al 160 6.9  28.0 6.7 86 36 11 20 B0  B.4 3.7 13 3.9 31 18 17 0.2 1 91 0.00 0.04 0.02

10 160 6.8  27.0 5.5 70 =z s 2 P s O i - o e pL == i e s it

20 160 6.8  26.5 5.0 63 - -~ 30 260 - FETR P - - e o aa e .00 .06 .03

30 203 6.9  25.0 B 0 - -- 190 11000 w’ me - - - == w - 00 .30 .03

10 220 7.0  22.5 .0 0 - ok ] =, = = e phal - s e an i i i

16 235 7.0  22.0 .0 0 50 0 8500 15000 4.3 13 4.2 110 4.6 .2 16 151 .00 1.5 .21

B, Sept. 21 bl 160 7.4  28.0 8.0 103 a7 1 10 40  B.6 3.7 13 3.8 31 18 16 SR T 89 .00 .01 .03

10 160 6.9  27.0 6.3 80 o i s o o - e e b s Se - - o = vt l

20 160 6.8  27.0 4.8 61 - -- 80 270 . e o . . — - s ~— -e .01 .09 02

30 180 6.8 26.0 a1 1 0 -- 400 5200 - - e - o - an ad - e 00 .48 .06

45 251 7.1 22.5 .1 1 53 0 6000 14000 14 4.4 13 4.2 120 3.4 16 - 16 150 .00 2.6 .26

C; Sept. 21 1 160 8.1 20.5 9.1 120 = == -e a = s - o = =a .= - s == = .- =

: 10 160 7.2 28.0 7.9 101 = L= 5 =a G == e s R e o - == = i =

22 160  6.5° 27.0 3.6 46 - = - = - - - aml mm - e - - — -a e

D, Sept. 21 el 160 8.2 29.5 9.4 124 o= = - . == PYY s — £ 2 = =5 o s o 5 i

' 10 160 7.0 27.0 7.5 95 = - as == e ae: = s e e 2= va =5 e o e o

15 160 6.9  27.0 6.9 87 . = v - - - - e = e = e - e o - men

24 160 6.5  27.0 3.6 46 - s o o i~ - i - Sa e = S - - e o -

E. Sept. 21 dl 160 7.9  2B.0 8.8 113 36 11 40 20 8.3 3.7 13 3.8 30 18 18 swi A a1 .00 .00 .03

10 160 7.1 27.0 7.0 B9 - wa e = =5 =x i N LR == e s - - pS Sa

20 160 6.9  27.0 4.9 62 e i 20 90 - e s s 55 L - e . s .00 .06 .04

30 165 6.9  26.5 3.6 46 a7 11 60 520 8.5 3.8 13 3.8 az 1B 17 -s 1 01 .01 17 .04

F, Sept. 21 1 243 7.5 27.5 8.7 112 51 11 20 8 13 4.4 24 5.6 48 20 32 PO 8 140 .00 .01 .06

10 243 7.0  26.0 6.3 79 -~ -= .90 10 = e = == = == i - . = .00 .00 .08

21 239 6.7 26.0 2.8 35 51 10 100 100 13 4.6 23 5.3 50 26 20 -~ 9.6 135 .01 .04 .07
n  BECCHI DISK TRANSPARENCY (FEET) 3.9
b SECCHI DISK TRANSPARENCY (FEET) 4.6
¢ SECCHI DISK TRANSPARENCY (FEET) 4.8
d SECCHI DISK TRANSPARENCY (FEET) 4.4
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TABLE 13,--Chemical-quality survey of Sam Rayburn Reservoir, January 13-14, 1976

Elevation 157.84 fi. Contents 2,208,000 acre=It.

DIS-
NOR- D1S- DIS-  DIS- DIS- DIS-  DIS-  DIS- SOLVED  TOTAL  AMMO-
SPECTFIC PER= CAR- DIS- SOLVED SOLVED SOLVED DIS-  SOLVED SOLVED SOLVED SOLVED DIS-  SOLIDS  NITRITE NIA  TOTAL
CONDUCT- TEM-  DIS-  CENT  HARD- BONATE SOLVED MAN-  CAL-  MAGNE- SOLVED POTAS- BICAR- SUL-  CHLO- FLUO- SOLVED (SUM OF  PLUS  NITRO- PHOS-
ANCE PERA- SOLVED SATUR-  NESS IARD-  TRON  GANESE CIUM  S1UM  SODIUM  STUM  BONATE FATE  RIDE  RIDE  SILICA CONSTT- NITRATE CGEN  PHORUS
DEPTI (MICRO- &l TURE ~ DXYGEN ATION  (CA,MG)  NESS (FE) (MN) (cA) (MG) (NA) (K) (HOOL)  (S04) (CL) () (8105)  TUENTS) (N) (N) (r)
81T DATE (rT) MIOS ) (UNITS)Y  (°C)  (MG/L) {MG/LY  (MG/LY  (UG/L)  (UG/LY  (MG/LY  (MG/LY  (MG/LY  (MG/LY  (MG/L)  (MG/L)  (MG/LY  (MG/L)  (MG/LY  (MG/L)  (MG/L)  (MG/L)  (MG/L)

=

BH Jan. 13, 1976 1 135 .2 10.5 10.4 93 - - - - - - - - - - - - - - i e e
10 135 .2 10.5 10.3 82 - - - - - - - - - - - = - - ua wa “a
25 135 .1 10.5 10.2 91 -- - - - - - - - -— - - - - - - - -
BC Jan. 13 1 135 10.5 10.3 92 - -- - - - - - - - - - - - -- - = -n
10 135 . 10.5 10.3 02 - - - - - - - - -— - - - - - - - -
20 135 . 10.5 10.2 91 - - - - - - - - - - - - - - - a-m -
a0 136 . 10.0 10.1 1] - -—- - - - - - - - - - - - - - . -
40 135 . 9.5 10.0 88 - - - - - - - - - - - - - — - - -

50 135
60 135
70 135

87 P = e n e P = sk i = s - .- e " e -

==k QYOVooc=~=Nik

9.9
9.8 86 - - - - - - - e - - e - - - - -
9.8 HE6 - - - =)

o

C. Jan. 13 1 141
10 141
24 141

10.4 94 - - -- - - - - - - - -- - - - - - -

10.3 03 = au S - - e - — = - s o - s - = wa

NN S e~ N

Erpa—

Jan. 13 1 141
10 141
20 141
30 141
40 141
50 141
60 141
72 141

10.2 91 28 10 20 10 6.0 3.1 13 2.4 22 18 17 0.2 9.4 80 0. 06 0,02 0.01

10.2 91 - - ~- - - - = - == - - - -- - - - -

10,2 90 - i v = = i = g = e i = 22 o
0.2 90 - - 10 T = A= . S o . =

B7 - - - - - - - - - - - - - - - - -

——— e
cLooosSocoo o=~ DIoO

R e e e ]

LVVooHE=

Gmoocoaue oo
—
o
L~
]
-
]
'
1
1
[}
]
1
i
i
1
1
1
]
i
1
i
'
1
'
'
1
1
'
'

8
9.8 86 - s st a-m - - - - - o i - = PR o e =
<8

87 28 10 20 30 6.1 3.1 14 2.4 22 18 17 -2 9.2 81 <09 .03 .02

¢, Jan. 13 1 141
10 141
20 141

10.5 10.2 921 - - -- - -- - - - - - - - - - - - -

10,0 10.2 a0 - - - - - - - - - - _— - - o - v -

e B B ]
o=
-
=
=
n
ot
E=]
1
'
1
1
]
]
1
|
1
1
]
P
[
[
]
i
'
'
"
'
1
t
"
]
)
1
3
]
1
'
v
1
1
'

30 141 10.0 10.0 88 - - - - - - - - - - - - - - - - -
40 141 .0 9.5 10.0 HH - - - - - - - - - - - - - - - - -
50 141 .0 9.5 10.0 88 - - - - - - - - - -- v . e - sy - .
F. Jan. 13 1 141 7.3 10.5 10.6 95 - - - - - - - - - - am - - - - - -
10 141 7.2 10.5 10.6 95 - - - - - - - - - - - - - - - - -
20 141 7.2 10.5 10.6 95 - - - - - - - - - - - - - P - . am
a0 141 7.0 9.6 10.1 89 - - - - - - -n - - - - - e s - e wia
40 141 7.0 9.5 10.1 89 - - - - - - - - - - - - -- - -- -= -
50 141 7.0 9.5 10.1 #9 - - -- - - - - - -- - - - - - - - -
62 141 7.0 2.5 10.1 89 - - - - -- - - - - - - - = - - - -



.gz_

SITE

[N -

Jan.

Jan.

Jdan.

Jan.

Jan.

Jan.

SECCHI DISK TRANSPARENCY (FEET) 5
SECCHI DISK TRANSPARENCY (FEET) 1
SECCHI DISK THRANSPARENCY (FEET) 4
SECCHI DISK TRANSPARENCY (FEET) 3

TABLE 13.--Chemical-quality survey of Sam Rayburn Reservolr, January 13-14, 1976--Continued

Elevation 157.84 ft. Contents 2,205,000 acre-ft

NON- DIS- DIS- DIS- DIS=- D1S- DIS~ DIs-
SPECIFIC PER- CAR-  DIS- SOLVED SOLVED SOLVED DIS-  SOLVED SOLVED SOLVED SOLVED
CONDUCT- TEM- DIS-  CENT  WARD-  BONATE SOLVED MAN-  CAL- MAGNE- SOLVED POTAS- BICAR- SUL-  CHLO~  FLUO-
ANCE PERA- SOLVED SATUR-  NESS HARD- IRON GANESE CIUM  SIUM SODIUM SIUM BONATE FATE  RIDE  RIDE
DEPTH  (MICRO- PH TURE  OXYGER ATION  (CA,MG)  NESS (FE) (M) (CA) (MG) (RA) (K) (HCO4) (S04 (cL) (F)
DATE (FT) MHOS)  (UNITS) (°C)  (MG/L) (MG/L)  (MG/L) (UG/L) (UG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)-
13, 1976 1 150 7.3  11.0 10.6 95 - - == -- - - - - - -- - -
10 150 7.3 10.0 10.8 26 - - - - - - - - - - - -
20 150 el 10.0 10.6 94 - - - - - - - - - - s
30 150 6.9 9.0 10.1 87 - - - - -a - - P e = SE
40 150 6.9 4.5 10.1 86 - - - - - - - . [ E = ey
50 150 6.9 8.5 10.0 25 - - - - - - - - - i = =
B0 150 6.9 8.5 9.9 H4 - - - - - - - - - - - =,
13 al 160 7.0 10,0 10.6 94 3z 11 60 0 3.5 15 2.3 25 20 19 0.2
10 160 7.0 9.5  10.6 93 - - U0 e - - - - e e s
20 160 6.9 9.0 10.4 a0 - - - - - - - - - - -
30 160 6.8 8.5 9.9 84 -- - 10 0 - - - - - - - P
40 160 6.7 B.5 9.8 83 = - e - s - - - o e i =5
50 160 6.7 B.5 9.6 81 a1 12 40 10 7.0 3.4 15 2.3 249 21 20 2
13 1 255 6.8 8.0 10.0 86 - - - - - - - - - —w o e
10 255 6.8 9.0 9.8 84 == = - = = - - -s - — En
20 270 6.6 B.0 8.7 73 -- - - - - - - - - - -
32 280 6.6 B.0 8.5 T - - -— - - - - - - - - —
13 bl 297 6.6 10.5 9.7 87 46 28 600 100 11 4.6 33 4.1 22 43 46 2
10 297 6.6 9.5 9.7 BS - - 530 1] - - - - - - - -
19 303 6.5 8.5 9.3 79 16 29 540 80 11 4.6 33 3.9 21 13 47 o)
13 ol 130 6.7 9.5 10.3 20 27 15 0 10 6.7 2.5 12 2.1 15 20 14 .1
10 130 6.7 9.5 10.2 89 - - 20 10 -= - - - - - — i
20 130 6.7 9.5 10.2 B9 - - - - - - - - - - - -
27 130 6.5 8.5 8.9 75 25 13 50 30 6.2 2.4 12 2.2 15 20 15 -1
13 dl 134 6.8 10.5 10.2 91 27 13 190 40 6.0 3.0 12 2.2 18 22 14 o1
10 134 6.6 9.0 9.7 84 - -- = - - - - - - - - .
20 134 6,5 8.5 9.1 7 - - 230 80 - - - - - - - -
28 134 6.5 8.b 9.0 76 29 16 270 70 6.4 3.1 11 2.2 16 23 14 .1

DIS=-
SOLVED
SILICA
(510,)
MG/L)

DIS-
SOLVED
SOL1DS
(UM OF
CONSTI-
TUENTS)
(MG/L)

89

TOTAL
NITRITE
PLUS
NITRATE
(N}
(MG/L)

0.05

.05
.09

.07
.06

AMMO=
NIA

NITRO-
GEN
(N)

(MG/L)

0.01

.02
.03

.07

.03
.03

.02
.03

.03
.05
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TABLE 14, --Chemical=-quality survey of Sam Rayburn Reservoir, April 27, 1976--Continued

Elevation 162.34 ft. Contents 2,668,000 acre-ft.

DIS-
NON~ DIS- DTS- DIS- DIS- DIS- DIS- DIS- SOLVED ~ TOTAL  AMMO-
SPECIFIC PER= CAR-  DI§-  SOLVED SOLVED SOLVED DIS-  SOLVED SOLVED SOLVED SOLVED DIS- SOLIDS  NITRITE NIA  TOTAL
CONDUET - TEM- DIS-  CENT ~ HARD-  BONATE SOLVED  MAN-  CAL- MAGNE- SOLVED POTAS- BICAR- SUL-  CHLO-  FLUO- SOLVED (SUM OF  PLUS  NITRO- PHOS-
ANCE PERA- SOLVED SATUR-  NESS HARD-  TRON  GANESE CTUM  SIUM  SODIUM  SIUM  BONATE FATE  RIDE  RIDE SILICA CONSTI- NITRATE GEN  PHORUS
DEPTH  (MICRO- PH TURE ~ OXYGEN ATION  (CA,MG)  WESS (FE) (MN) (€A) (MG) (NA) (K) (HCO,)  (804) (cL) () (810,) TUENTS) (N) (N) )
SITE DATE (FT) MHOS)  (UNITS) (°C)  (MG/L) ®G/Ly  (MG/L)  (UG/L)  (UG/L)  (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)  (MG/L)  (MG/L) (MG/L)
G.  April 27,1976 1 145 T+ 21.5 9.3 104 -- -- -- -- e _— - == - - - - - - e e =
10 145 Tl 21,6° 9.2 103 -- -- -- -- - -- -- -- -- - - = - .= =y= - e
20 145 6.9 21.0 8.6 96 - -- -- -- -- -- - aa == =i - P = -- - - .
30 145 6.5 20,0 6.6 72 -- -- -- -- -- - - - - - - - - - - — -
40 145 6.4 19.0 6.1 65 -- -- -- - -- -— - - - - - e e .- - - e
50 145 6.4 18.5 6.0 64 - - -- -- - .- - - =6 - - = - o - e s
60 145 6.3 18.0 3.9 11 -- -- - -- -- - - - -- -- - - -- i i e e
74 145 6.3 18.5 3.9 41 -- - -- -- - - - . e - - - i - & e -
T, Apr. 27 1 194 T2 22.0 9.1 103 -- - -- -- - -- -- - -- - - - - = = e Lz
10 194 [t 21.5 8.9 100 -- -- - -- -- - - - o= == =5 s a= o e 23 =
20 194 6.9 21.5 8.4 94 -- -- - - -= a =% == oz s s & =5 &5 o = =
30 198 6.7 21.0 7.6 84 - - -- - -- -- . -- - e = =) o= = = . -
34 220 (7% 21.0 4.8 53 -- -- -- -- - —a - - - == s e = - - - -
I, Apr. 27 bl 194 T2 22.0 9.1 103 35 18 40 30 7T 3.8 21 2. 20 30 26 0.3 10 111 0.01 0,00 0.01
. 10 194 7.2 21.5 8.8 99 ] .- s - - - m— yorn - o - s o . - e s
20 194 6.9 21.5 8.4 94 - - - -~ - - - - . - - e - - - - ==
30 198 6.7 21.0 7.6 84 . -- 120 120 - - - - — - ae w35 o -- .05 .02 .01
40 230 6.3 20.0 2.7 29 - - - - wse - - - - w5 G i - - =2 o i
55 244 6.3 19.5 1.0 11 43 21 200 960 9.7 4.5 26 3.0 26 36 34 2 14 140 .07 .16 .02
I, Apr. 27 1 194 Tl 22.5 9.2 105 -- - - - — == s > ug =1 o i s == S %% &
10 194 7.2 22.0 9.1 103 - -- e = =R W e s &a B e e - SE - - -
20 194 72 21.5 8.9 100 -= -- -- sz - e 3 il - = e ol - - - - -
30 198 6.6 21.0 6.6 73 -- -- - = - - = = B - . - . — - - -
35 220 6.3 20,5 2.7 30 -~ -- - - -- A -- - - - - =r - it e e -
Jo  Apr. 27 1 233 7.2 21.5 8.7 98 - - - - - e i - o e s _— e - R . st
10 233 p 21.0 8.8 96 - - - . e - —n - i e - s . ) 2 e -
20 233 6.8 20.5 6.6 73 -- -- - -- - - - - - - s e = i = i =
30 233 6.5 20.0 3.0 33 - - -- -- . - s - - s o i e i i du s
40 246 6.5 19.0 2.0 21 - -- - - -- -- - - - - e = “s =S 2 we 2
Ko Apr. 27 el 221 Tl 22.5 7.6 86 43 23 880 20 9.9 4.5 22 9.2 25 32 32 .2 14 131 .01 .03 .03
. 10 222 6.9 21.5 6.8 76 - - - - i i L A & & = B = o e s s
20 230 6.9 21.5 5.2 58 -- -- 1300 160 -- -= -- -- - - -- -- -- -- .03 .03 .05
28 245 6.7 21.0 4.5 50 46 21 1000 210 10 B.1 25 3.0 31 34 34 oF X5 143 .05 .05 .08
L,  Apr. 27 1 135 6.9 22,0 B.5 97 28 13 40 50 6.3 2.4 13 2.3 18 19 16 .2  B.9 78 .02 .00 .01
10 135 6.9 21.5 8.4 94 - - -- - -= . - we o s - - i - naay s i
20 144 6.5 20.0 6.4 70 - -- -- - -- - -- - - - - - -= - - -—- -
36 144 6.3 19.0 .9 10 31 12 210 1200 7.3 3.2 14 2.4 24 21 18 .2 8.2 89 .10 .14 .28
Mo Apr. 27 dl 140 6.7 23.5 7.8 91 a1 14 100 0 6.9 3.3 13 2.2 20 21 16 .2 B.8 81 .07 L 01 .00
10 140 6.6 22.5 7.2 B2 - - - - - - - - - - - - - - s s =
20 140 6.5 22.0 6.3 ne - == -a o o 2 i o L5 24 28 z75 2 5 s, . s
25 140 6.5 22.5 3.9 14 30 14 50 70 6.9 31 13 2.3 19 21 16 .2 9.0 81 .08 .03 .01
Ny o Apr. 27 el 187 T2 23.0 9.0 103 38 20 90 30 8.3 4.2 18 2.6 22 30 22 411 107 .00 .00 .02
10 187 6.8 22,0 7.6 86 -- -- - == - - - —m - .. - s o o e s o
20 187 6.6 21.5 6.2 70 - e 260 220 - - - - - - _— - . i .01 .04 .01
30 204 6.5 19.5 o4 1 - - et e - o o - - s - - = i - e g
35 210 6.8 19.5 .8 9 53 14 5000  3lo0 11 6.2 15 2.8 48 31 18 «2 19 129 .00 .44 .01
b SHECCHI DISK TRANSPARENCY (FEET) 5.3
¢ SECCHI DISK TRANSPARENCY (FEET) 2.0
d SECCHI DISK TRANSPARENCY (FEET) 3.2
e SECCHT DISK TRANSPARENCY (FEET) 3.0
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TABLE 15.-<Chemical-quality survey of Sam Rayburn Reservoir, August 17, 1976

Elevation 161.49 ft. Contents 2,576,000 acre-fi

DIS-
NON- DIS-  DIS- DIS- DIS- DIS- DIS-  DIS- SOLVED  TOTAL  AMMO-
SPECIFIC PER- CAR- DIS-  SOLVED SOLVED SOLVED DIS-  BOLVED SOLVED SOLVED SOLVED  DIS-  SOLIDS NITRITE NIA  TOTAL
CONDUCT - TEM-  DIS-  CENT  HARD-  BONATE SOLVED MAN-  CAL-  MAGNE- SOLVED POTAS- BICAR- SUL=  CHLO=  FLUO- SOLVED (SUM OF  PLUS  NITRO- PHOS-
ANCE PERA- SOLVED SATUR-  NESS HARD-  TRON  GANESE  CIUM  SIUM  SODIUM  SIUM  BONATE  FATE  RIDE  RIDE  SILICA CONST1- NITRATE GEN  PHORUS
DEPTI (MICRO- i TURE  OKYGEN ATLON  (CA,MG)  NESS (FE) (M) (CA) (M) (NA) (k) (HCO5)  (504) (cL) (F) (810,) TUENTS) (N) (N) (ry
STTE DATE (FT) MHOS)  (UNITS) (°C)  (MG/L) (MG/LY  (MG/L)  (UG/L)  (UG/L)  (MG/L)  (MG/LY  (ME/LY  (ME/L)  (MG/L) (MG/L) (MG/L)  (MG/L) (MG/L) (MG/L)  (MG/L)  (MG/L) (MG/L)

AC Aug. 17, 1976 1 147
Lo 147
20 147
30 165
10 165
50 186
556 202

30.0
29.5
29.0
25.0
23.3
23.0
22.5

88 i I v - - = . - = - - . - -

84 - - - - -= -- -- -- -- -- -- -- - - - - -

maa

71 ot = R s am e ws e - e SR - i - et
2 - - - - - - -— - - - - - - - - - -
2 - - - - - - - _— - - - - - - - - -

2 i =a o = e e o e &5 e i o -m = == -- =

LR E LR (SRR SR AR A KN NL LS
w0
1
1
'
'
¥
[
i
1

2 g = R sa il = = = = = =, o = = == e= -

B Aug. 17 1 156
10 156
20 156
30 160

29.0
29.0
28.5
25.5

83 - - - - -- - - - - - - - - - - - -

80 - - - = - =5 o . = - we s - - e . -

(LR 30

68 - - - - - - = - = P - == = — -~ e -~

Ao SN hAI0go

31.0
30.0
29.0

86 25 11 BO 100 5.2 3.0 16 2.5 18 22 20 0.1 9.3 87 0.00 0.01 0.00

81 - - - - - - - - == - - Fa - s - - -

Co  Aug. 17 al 156
10 156
20 156

Lo,

NN DLS RIS RN O~ OB RO IO = = L2

47 . e, B0 270 - - - -- - - - - - -- .00 .01 .00

40 160 - 23.5 2 - - - - - - - - -— - s i -m e e e i
50 160 . 22.5 2 - - - -- - - - -~ - o - - - e - e =
BF Aug. 17 1 156 .6 28.5 5. 1 -- - - -- - - - - - - b am e i e = e
: 10 156 6 28.0 5. 74 - - - - -= - - - - . - - = - “s - -
20 156 .6 28.0 5. T2 -= - - -- - -- - - - - -- - - - - - -
30 160 .3 26.0 . 2 -- -- - -- - - - - == -a -a == - == — 7 we.
40 160 .4 23.5 e 2 -- - - - - - -- - - - - .= -e - - - -
50 160 -4 22.0 . 2 - - - -- -- - - - - - - - - - -
60 167 5 21.56 . 2 -- - - - - - - -= - - - - - - -
73 184 .6 20.0 2 - - -- - - - - - == - - - - - o - .
Cn Aug. 17 1 156 8 30.5 6. 84 - - - - - o -t - - - - - - o - as s
10 156 T 30.0 6. 81 - - - - - - . - i - - as s wa wa wa =
20 156 .5 29.5 5. 67 - - - - - - - - - - s - - - e - =0
30 160 3 28.0 . 3 - - - - - - -- - = - - e - - - a-
40 160 4 24.5 . 2 - - - - - -= - - - == == - -— e o s
50 160 .B 23.0 . 2 - - - - - - S - oo - =, = e o o oy =+
55 160 -5 23.0 2 - - - - - -- - - - - - - - - -- - -
9
8
4
30 160 4 27.5 3 - - 320 1700 == -- -- - - - - - - == .00 .02 .01
40 160 4 24.5 . 2 - - -- - - -- - - - -= - wn - e s == -
50 160 B 22.5 . 2 - - - -= - - - e = e i i i = P i =u
60 167 .6 22.0 2 -- - - - - - - - - - -- - - - - - -
70 167 W1 21.5 2 -- -- - - - - - - - - . - - - - - s
B0 173 .8 21.0 . 2 32 0 3900 4800 7.3 3.4 14 2.5 48 13 18 .2 13 104 .00 .68 .09

T E S ata® mm