UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

SUMMARY OF DATA COLLECTED FOR THE MIAMI

RIVER RESTORATION PROJECT DURING MARCH AND SEPTEMBER, 1971
By
F.W. Meyer and E.T. Wimberly

OPEN-FILE REFORT

72020

R

Prepared by A
U. S. GEOLOGICAL SURVEY
in cooperation with
FLORTDA DEPARTMENT OF NATURAL RESOURCES, BURFAU OF GEOLDGY, .
- -~CENTRAL AND SOUTHERN FLORIDA FLOOD CONTROL DISTRICT,
DADE COUNTY, WATER CONTROL DIVISION
and '
CITY OF MIAMI, DEPARTMENT OF WATER AND SEWERS :

Tallahassee, Flarida

1972




SUMMARY OF DATA COLLECTED FOR THE MIAMI
RIVER RESTORATION PROJECT DURING MARCH AND SEPTEMBER, 1971
by

F.W. Meyer and E. T. Wimberly
~ INTRODUCTION

The-U.S. Geological Survey in cooperation with the Florida
Department of Natural Resources, the Central and Southerﬁ Florida
Flood: Control District, Dade Guunty; and the city of Miami Department
of ‘Water-and Sewers made water-quality surveys of the Miami River-
Chual;duringlMarch and September 1971 to provide data on the condition

6f:the~water course, which could be used as a base for pollution-

control efforts.




Water-and sediment from the Miami River-Canal was sampled
intensively on March 9 and 10, 1971, at 11 statioms (see table 1)

along the reach from Biscayne Bay to Levee 30 (see location on

figure 1); and a less intensive sampling was made on September 22,

1971. Analyses of water samples, including physical characteristics,

principal. dissolved inorganic ions, nutrients, dissolved carbon, and

bacteria, are presented in table 2. Pesticide analyses of water and
bottom sediment samples are presented in table 3. The drainage pat-
terms: during. the dry and wet periods are shown in figures 1 and 2,
respectively. The two samplings showed that seasonal variations in

water- quality occur in the Miami River-Canal; therefore, the results

of the two samplings can be used only as an indication of the condi-

tions im the River-Camal at the time of sampling.

Table 1
near
here

Fig. 1
near
here

Tables 2
and 3
near here
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Table 1.--5ampling statidns in Miami River-Miami Canal area.

Station

No.

1
2

10

11

T USGS
ID. No. Station Name

2-2873.95 Miami Canal E. of L-30, nr. Miami, Fla.

2-2875 Miami Canal at Pennsuco, Fla,

2-2882 Miami Canal at Palmetto by-pass, nr.
' Hialeah, Fla, |

25°47'38"N  Miami Canal at City of Miami's Hialeah water

80°17'18"W plant, Hialeah, Fla.

25°49'18"N  Southside Canal, at Footbridge, Miami

80°17'0l"W  Springs, Fla.

25°49'40"N  Well G1282 nr. Miami Springs, Fla.

80°17'20'"W o

2-2886 Miami Canal at NW 36th Street, above control,
Miami, Fla. .

2-2886 Miami Canal at NW 36th Street below control,
Miami, Fla,

2-2905.1"  Miami River at NW 27th Ave., Miami, Fla.

25°46'56'N  Miami River at NW 12th Avenue, Miami, Fla.

80°12'54"W '

2-2905.3 Miami River at Brickell Avenue, Miami, Fla.




DRY-PERIOD SAMPLING, MARCH 9-10, 1971

Duriﬁg-the.seasonal dfy period, samples of water and bottom
sediment were collected in the Miami Rivgr-Canal from all stations
fromr Levee: 30 to: Biscayne Bay. The water in the Canal from Levee 30
(statiom 1) to the upstream side of the 36th Street control
(statiomw 7) was: fresh, and chloride content ranged from 64 mg/l at
the Palmetto Expressway (station 3) to 46 mg/l above the control
(station 7). Canal flow at Levee 30 (station 1) and at the Palmetto
Expressway (station  3) was about 130 cfs. Flow at the 36th Street
control (station 7) was only about 30 cfs because the control was
clased but leaking. The 100 cfs loss between stations 3 and 7 was
due chiefly to infiltration to the drawdown cones of the city of
Miami's well fields in Hialeah and Miami Springs. Flow in the river
from the downstream side of the 36th Street control (station 8) to
Biscayne Bay (station 11) was tidal. The river water ranged from
brackish at- 36th Street (station 8) to sea water at Biscayne Bay
(statiom 11).. Normally, the 36th Street control is closed during the
dry season to. reduce fresh-water losses and to maintain high head
atmve: the: control to protect the well fields in Hialeah and Miami

Sorings from salt-water intrusion.



The- quality of the water in the Miami Canal above the 36th Street
control. (station 7) is acceptable for public surface-water supplies,
according to Federal Water Quality Criteria (1968) except for a few
conmstituents. Dissolved oxygen content at stations 1, 3 and 6 was
below the recommended minimum limit (3 mg/l). Iron content was
glightly higher tﬁan the recommended maximum limit (0.3 mg/l).

Arsemic: content at stations 3 through 5 was slightly under the recom-
mended: maximum limit (0.05 mg/l). Traces of Silvex were found in
water samples. from the Southside Canal tributary (station 5) and from
& 50-foot-well (station 6) on the west bank of the Miami Canal in
Miami Springs. Chlorinated hydrocarbon pesticides were found in most
of the Euttom sediment samples. Unfortunately, the presence of poly-
chlorinated biphenyls (PCB's) interferred with the separation and
identification of some pesticides in sedimenté at five stations (PCB's
are chlorinated hydrocarbons, similar to DDT, and are extremely per-
sisternt). Confirmation by additional analysis was beyond the monetary
comtraints:on-the project; however, problem areas were identified.
PCE: concentrations were highest in bottom sediments near the Hialeah
Water Plant- (station 4), suggesting a source of PCB's between sta-
tHoms: 3 and-4. DDD and DDE, which are metabolites of DDT, were found

irr sediments:at stations 2, 3 and 5.



Coliform bacteria were found in all canal-water samples, but
qung:were.foand in the ground-water sample from the 50-foot well in
Miami Springs (station 6). Coliforms in the fresh-water reach above
the: 36th Street control were generally below the 1968 Federal Water
Quality Criteria's recommended limit for PCR (primary contact recre-
ation--swimming, wading, etc.). Coliforms at Southside Canal (sta-
tiom 5) and at Miami Canal above the control (station 7) were above
the 1imit for PCR (200 fecal colonies/100 ml, or Qbout 2,500 total
colonies/100 ml). Coliforms in the tidal reach from the comtrol
(station 8) to the NW 27th Ave. bridge'(statiOn 9) were generally
ahbove: the: recommended PCR limits. Coliforms in the tidal reach from
NW 12th Street (station 10) to Biscayne Bay (station 11) were below
the recommended PCR limit,

Organic carbon and organic nitrogen (table 4) were highest in
bottom sediment at Southside Canal (station 5), Miami Canal at
Seaboard RR bridge (station 8A), Miami River at 12th Avenue bridge

Qﬂtatibnrlo), and at the Miami River at Dupont Plaza (station 114).

Table &4
near
here



! 2 . 'Table 4.--Analyses of core samples from Miami River - Canal area.

a-

Depth Total Inorganic Organic Organic

Sampling Interval Carbon Carbon Carbon Nitrogen
Site No. {inch) (percent) (percent) (percent) (percent)
3 0- 2 3.4 1.2 2.2 0.14
4 0- 1.5 6.9 3.0 3.9 0.22
4A 0- 2 1.3 1.0 0.3 0.04
5 - 2 14.4 6.5 7.9 0.30
5 7- 9 107 8.2 2.5 0.24
8a 0- 2 15.2 6.8 8.4 0.55
9 0- 2 7.0 4.8 2.2 0.13
9B 0- 2 . 5.0 3.2 1.8 0.12
10 0- 2 9.5 4.5 5.0 0.24
11A 0- 2 13.8 8.2 5.6 0.42
11A 6- 8 14.0 7.8 6.2 0.41

11A 14- 16 14.9 7.2 7.7 0.50
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WET-PERIOD SAMPLING, SEPTEMBER 22, 1971

Analyses of water samples collected September 22 were limited to
a: few parameters, such as dissolved oxygen, pH, alkalinity, conductiv-
itﬁjand coliforms. The 36th Street control (station 7) was open, and
the flow was about 360 cfs. The Miami Canal-Miami River estuary was
fresh from Levee 30 (station 1) to the 12th Street bridge (station 10).
Concentrations of dissolved materials were generally lower in September
than in March. Also, dissolved oxygen was below recommended minimum
1imits at most of the stations. Coliform concentrations were higher at
most stations in September due to high inflow to the Miami Canal-River
from-storm drains, secondary canals, and bank runoff, Coliforms were
generally above the recommended limit for PCR at all stations except
stations 1 and 2.

Water from the Miami Canal near the Hialeah Water Plant (station
4) was sampled September 17 for physical characteristics, principal
dissolved inorganic ions, some nutrients, pesticides, and PCB's.
S&mg&fs of the bottom sedimen;, an aquatic plant (Elodea), snails, and
assﬁufigﬁ ﬁéte collected for analyses of pesticides and PCB's. Only
small amounts of silvex, parathion, and 2,4-D were detected in the
canal water. Concentrations of DDE and PCB were highest in the sedi-
ment -and in the sunfish, PCB concentration in the sunfish was about
0.4-ppm (400 micrograms per kilogram), which is below the Food and

Diug-Administration's recommended limit of 5.0 ppm in fish and poultry.

Wi
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DESCRIPTIONS OF BOTTOM SEDIMENT

Samples of bottom sediment were obtained with an Ekman Dredge and
a.pistonrcofe-sampler in March and April 1971. Generally, the bottom
af the: river- from Biscayne Bay to the 36th Street control was hard, and
nniy-snﬁliiamnunts of soft silt and fine-grained sand overlies a hari{
rock bottom. The maximum thickness of soft bottom sediment was found
mear the Dupont Plaza (stationm 1), where a 20-inch core was obtained.
Gesrerally, . the bottom sedimeﬁt was less than 6 inches thieck and was

composed: chiefly of calcite. Organic sludgelike material was found n¢r¢j¢fdg

exny B EEAT ‘ b
|| st
| &

ctiiefly in the reach between the control (station 7) and the NW 27th
7 o '

A
; ,-;i'*' :_’.\ﬁ/
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Generally, the bottom oﬁ«fhe Miami Canal from the 36th Street

Ave., bridge (station 9).

e

sediment was found near the Palmetto Expressway (station 3), where a ;J.fjw
.¢€#x#j'"

control to Levee 30 was hatd and rocky. The maximum thickness of soft

6-inch core was obtained. Thick beds of aquatic weeds (Elodea) were =
found: in the-reach from Pennsuco (station 2) to the 36th Street
comtrod. (station 7).

Carbon- and nitrogen content in samples from nine stations are
prasented: in- table 4. Pesticide and PCB conient in samples from eight

stations: are presented in table 3.
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Table 3,--Analyses of pesticides and PCB's in water, sediment, and selected biota s
per liter (ug/1).

amples

in the Miami River-Canal area,

Values for sediment and biota sample

s_in micrograms

per kilapram (ug/ke),

Valueg for rater sampl 1w In micrograns

i 7o

£ R ' - '
o ' z | = = - F1
Sampling | Date and Time Type of - = ~ 81 g g g % 3
station | of | - 28 |8 |2 (5|5 B |BE|E|E|E|s|H]|48
No. Collection " Sample 5 la - £ &} é 5l g ~t <+ E ST % g E H : ; "
<8 |8 |8 |B |& |4 |8 | |« |8 |82 8 | 2|8 H| E| H| 8
Water 0.0010.00 | 0.00(0.00 [0.00 | 0.00{0.00 | 0.00, 0.00{ 0.00/0.00 |0.00|0.00| 0.00| 0.00] 0.00{0.00 | '
1 3/9/71 @ 0910 . S .
Sediment 0.0 | 0.0 [0.0 0.0 | 0.0{0.0 | 0 9
) 3/9/71 @ 1015 Water 0.00/0.00 | 0.00]| 0.00]0.00 | 0.00{0.00 [0.00 | 0.00] 0.000.00]0.00|0.00] 0.00| 0.00 0.00{0.00
Sediment | 0.0 .{1.9 | 3.7 | 0.0 [0.0 | 0.0|0.0 |0.0 | 0.0] 0.0]0.0 )
3 3/9/71 @ 1115 Water 0.00]0.00 | 0.00| 0.00{0.00 [0.00 |0.00]0.00 | 0.000 0.00 0.00| 0.00 0.00| 0.00| 0.00 0.00{0.00
Sediment | 0.0 | 30 24| 0.0 |0.0 |0.0 |0.0 |0.0 | 0.0| 0.0]0.0 _ Trace
- PP E TR Water 0.00/0.00 | 0.00| 0.00{0.00 |0.00 [0.00|0.00|0.00|0.00/0.00| 0.00] 0.00| 0.00| 0.00| 0.00 0.00
4 3/9/71 @ 1245 Sediment 0.0 p.0 (0.0 |0.0 e 3,200
Water | 0.00/0.00 |0.00 | 0.00/0.00 [0.00|0.00|0.00|0.05|0.00]0.02] 0.00] 0.00] 0.03] 0.00 0.00/ 0,00 0
- Sediment | 0.0 | 30 120 | 6.5 |0.5 [0.0 |0.0 | 0.0 |0.0 | 0.0 | 1.0 ) 600
9/17/71 @ 113 semen A . ]800
_, Plant Elaea 0.0 |1.4 [4.6 | 2.6 {0.3 [0.0 | 0.0 | 0.0 2 25 50
Snails 0.0 0.6 (3.0 | 0.6|0.5 |0.0 |0.0 [0.0 0 50
Sunfish 0.0 18 [ 35 | 16 [4.5 |0.0 [0.0 | 0.0 | , ;- 80 | 400
Water 0.00f 0.00j0.00 {0.00 | 0.000.00/0.00 {0.00 |0.00 |0.00 |Trace|0.00 [0.00 |0.00|0.00|0.00! 0.00
5 3/9/71 @ 1345 e : : e
Sediment 15| 45 0.0 0.0 0.0 o Trace
Wat 0.00] 0.00 0.000.000.00]0.00] 0.00{0.00 |0.00 |0.00 |0.02 {0.00 |0.00|0.00|0.00]0.00| 0.00
6 | 3/9/71 @ 1415 2 | ' ' St ! ]
. i - et i - - —
_ Water 0.00 | 0.00 0,00 | 0.00 0.00| 0,00 0.00(0.00 |0.00 [0.00 [0.00 |0.00 |0.00|0.00]|0.00]|0.00/ 0.00
7 3/9/71 @ 1500 2 . —1= : : o ! o —
: Sediment 11| 11 | 4.0 | 0.9 0,0- 0.0 | 0.0 : 90 1,000
9 3/9/71 @ 1615 Water 0.00/ 0.00 | 0.00 | 0.00| 0.00| 0.00{0.00 |0.00 [0.00 |0.00 | 0.00/0.00 |0.00 0.00 [0.00 0.00 |0.00 ) _
Sediment 45 0.0 | 0.0 0.0 (0.0 | 0.0 - | 480 | 300
1 1 I i




Lable £.--(Cont'd) Analyses of water samples from stations in the Miami River-Canal area. Iyvalues in milligrilﬁr.. per liter

(mg/1l) except where indicated.

Hardness
as ~~ - ~ ~ -~ — _ ﬁ ' ? —~ ":
Sampling Date and Time | CaCO, o o o & &' . ) o s -~ 5 & & wl & -~ 2z
Station of vl O g~ ~ < @ ~ = S ~ a3 — |~ £ o & g = g -~
No, © Collectiom E al 2& s&| g g w ~ ﬁ U E E ~ A B o g [ =~ 3 5
1 gl HO, AaQ| A ] u a =1 wl w - o e 0 = = 0 g H :
Ll Q 0 (X3~ 1 H Lo ] b o w @ U m = o =] o )
Y oR g [ E & o~ =} o L] -l E U 3} g =9 S = g | =] &0 U .m - [} g
Hidl B8l Sel 4 |2 2|3 |4 Ll 3| & 8| Al 8 & 8| E|lE |3 |E|g
SR e 20| < w| M 3 ™ & 0 3 X 3 S ] o a8 = AN @0 @0 N
i 1 3/9/71 @ 0835 1260 | 1.0 | 256 | 312 | 62 | 0.4 | 0.4 | 7.1]0.07|0.01| 86 | 0.00] 0.00 0.42;0.000: 10 | 0.01j0.0004 1.1 | 39 | 0.82] 0.02
9/22/71 @ 1130 226 | 276 | 60 |
2 3/9/71 @ 1015 260 | 1.0 | 256 | 312 | 62 | 0.7 | 0.8 | 7.0 (0.02|0.02| 86 | 0.00| 0.00| 0.37 0.000. 10 | 0.01[0.0060 1,1 | 40 | 0.80|0.03
; 9/22/71 @ 1300 226 | 276 | 60 - o | L ,
] 3 3/9/71 @ 1130 260 | 9.0 | 253 | 308 | 64 | 0.4 | 2.0 | 7.0 /0.09 {0.03| 88 | 0.00] 0.00] 0.31]0.000, 10 | 0.01]0.0000 1.0] 38 ] 0.8210.02
j | 9/22/71 @ 1025 232 | 284 | 53 : |
i 4 3/9/71 @ 1245 1250 | 7.0 | 239 | 292 | 60 | 0.4 | 2.4 | 5.9 |0.050.03] 83 | 0.00] 0.00] 0.1910.000 9.2 | 0.010.0000 1.3 | 38 |0.82 1 0.02
1 9/17/71 @ 1130 |220 | 0.0 | 223 | 272 | 40 | 0.2 | 10 | 6.2 76 | 0.00] 0.02] 0.25] .003] 6.7 | 0.02 1.9 | 26 |0.74 [0.01
1 9/22/71 @ 1250 | 223 | 272 | 56 | L | }
1
5 13/9/71 @ 1345|250 | 6.0 | 241 | 294 | 59 | 0.4 | 1.6 | 5.4 ]0.07 | 0.04| 83 | 0.00| 0.00 0.11.0.002| 9.4 | 0.00[0.0000 0.9 | 37 |0.82{0.03
| 9/22/71 @ 1305 154 | 188 | 15 | . | | |
6 3/9/71 @ 1415 (178 | 0.0 | 184 | 224 | 46 | 0.4 | 0.8 2.6 [0.02| 64 |0.00] 0.00 0.050.000| 4.3 | 0.24{0.0000 2.1 | 31 |0.41 ] 0.03
7 13/9/71 @1515 1240 | 0.0 243 | 296 | 57 | 0.4] 0.0 5.4 [0.07]0.02] 80 | 0.00| 0.01| 0.10]0.001] 9.7 | 0.00/0.0000 0.9 | 37 |o.74 ) 0.02
9/22/71 @ 1330 223 | 272 | 53 I
8 3/9/71 @ 1530 223 | 272 2890 | 4.8
] 9/22/71 @ 1350 226 | 276 |- 47 :
9 3/9/71 @ 1630 2300 | 2100/ 195 | 238 |6300 | 0.8 | 980 | 4.4 [0.10|0.02| 210 | 0.03] 0.03] 0.11/0.000° 440 | 0.02 0.0015 130 | 3600 | 2.9 | 0.04
9/22/71 @ 1410 220 | 268 | 368 | '
10 3/9/71 @ 1720 177 | 216 (10,30 | 3.1 ' ;
3 9/22/71 @ 1445 | 214 | 260 | 1010
11 3/9/71 @ 1815 177 | 216 |16850 1.4
ff | 9/22/71 @ 1500 193 | 236 | 5180 | N
2 . kK |_ l F |




Table 2.--Analyses of water

samples from stations in the Miami River-Canal area.

Values in milligrams per liter

fﬂg.ﬂ'-l) except where indicated,

= N ElE |s s s b 2 I .
Sampling Date and Time Lo o 8 o o o o :’;; o ; Y : '.rll:asolved
. Station of b S 4 =, HE |HE |42 ;‘2 5‘2 e - & } ;. Solids
| Na, Collection 3 vau g% b by o o 3o |[Z W |7 N L= oo |2 f by -
B o628 o o 5 ©g |99 |mE g2 g2 |9 s fay " SR e o
D [y g~ — o ~ H 2 — — s H o= s oo — 4 o A W 3 '
P o |Hoo =) Q o o v Sla>{a> |5~ 3% |2~ |5 NG B (42 |58 ®wg |5 o 3y
E‘u Eﬂtﬁ;" P © 'E g& M Er—l 0o Eﬁ :411:: .‘..]'“ Eru'ﬂ 9 Ldv EE 1nf gﬂ i'mJ%E -{-Ju‘i
% & [&5EQ 8 |RS &3 |83 D |Eh 2% (8| & |8 25 58 (A8 @ T8y
1 3/9/71 @ 0835 [18.5 663 | 7.6 | 45 | 10 | 2.3| 0.4 80 10 | 0.33/0.006] 0.00] 0.71/0.003 0.001 | 0.00| 85 | 30 | 55 | 390 | 361
9/22/71 @ 1130 [27.0 | 580 | 7.2 1.4 240 | 20 e o
2 3/9/71 @ 1015 |18.5 663 | 7.8 | 40 | 10 | 3.4 0.4 540 20 | 0.380.006| 0.00 0.64[0.003 0.010 | 0,04 | 80 | 28 | 52 | 304 362
5 9/22/71 @ 1300 |27.0 580 | 7.3 1.1 920 20 N e A e D e | | )
3 _|3/s/m@nso |19.0 | 663 | 7.5 | 60 | 1.0| 2.4 0.3|540 | 130 | 0.190.003 0.00| 0.68]0.006/0.010 | 0,06 | 78 | 26 | 52 | 404 | 363
: 9/22/71 @ 1025 |28.0 550 | 7.3 | 3.0 4500 | 550 R R R N D e e )
1 [ 3/9/71 @ 1245 |20.0 632 7.8 45 10 7.0 | 1.3 240 20 | 0,0910.009| 0.09| 0.56(0.003 |0.010 | g, 02 ?ﬂ-L__24____gﬁ_;_,,aﬁzq}_,ags_
; __|9n7/71@1130 |26.0 | 550 | 6.4 | 50 2.3 0.018| 0.07 0.023 [0.026 . 1 338 302
x 9/22/71 @ 1250 |29.0 | 560 | 7.2 | 3.6 5300 | 230 | ] R
i 5 3/9/71 @ 1345 |20.0 627 | 8.1 | 30 | 7.0| 9.8 | 0.4|2400 | 60 | 0.050.006| 0.11] 0.56|0.006 [0.016| 0.04| 76 | 31 | 45 370 | 343
| - - -
13 9/22/71 @ 1305 |29.0 310 | 7.3 2.0 J 5000 | 20 '
% 6 3/9/71 @ 1415 |24.0 479 | 7.9 | 10 | 52 | 0.0 0 0 | 0.340.003) 0.00| 0.75/0.010/0.013{ 0.05| 51 | 16 | 35 286 | 262
f 7 3/9/71 @ 1515 |20.0 | 632 | 7.9 | 35 | 6.0| 7.0 0.9|3100 | 800 | 0.04[0.006| 0.18| 0.54|0.0060.016| 0.03 130 | 87 | 43 392 | 338
9/22/71 @ 1330 | 28.0 550 | 7.3 1.6 5300 | 100 o e
8 3/9/71 @ 1530 [21.0 | 9,430 | 7.4 4.0 | 4.4 | 0.8]2800 | 920 | 0.2210.009| 0.11| 0.59]/0.0290.042 83 | 38 | 45 ;
9/22/71 @ 1350 |28.0 530 | 7.2 1.9 2900 | - 90 . S
9 3/9/71 @ 1630 |21.0 |19,400 | 7.7 | 15 | 2.0| 5.2 1.1]5500 | 260 | 0.21(0.009| 0.11] 0.46/0.016/0.033| 0.08| s6 | 17 | 39 & 111,800
9/22/71 @ 1410 [28.0 | 1,600 | 7.3 1.8 5600 | 110 N
10 3/9/71 @ 1720 |21.0 |29,160 | 7.7 6.0| 5.7 | 0.9| 900 | 80 | 0.21]0.009] 0.09| 0.42|0.029|0.036 48 . 13 | 35 I
9/22/71 @ 1445 |29.0 | 3,700 | 7.3 4.7 | | 8800 | 320 - i
o1 3/9/71 @ 1815 |21.0 |44,000 | 8.0 4.0 8.4 0.8]| 400 | 90 | 0.14[0.003| 0.62| 0.20]0.010/0.033 36| 10| 26
i 9/22/71 @ 1500 | 29.0 | 16,000 | 7. 3.9 6700 | 780 §
. o ' : :
|
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