NATIONAL
SERVICE

-

Docket No: 1
WELL. OWLS BEND, NORTH
Supporting Hydro Data

05-19-1972: memorandum to office of natural science studies from supervisory hydraulic engineer regarding water right docket #1

May 19, 1972

of Natural Science Studies, WASO
don: Chief, Division of Water Resources

From: Supervisory Hydraulic Engineer, MWR

Subject: Water Right Docket #1, Owls Bend, North, Omark NSR

Enclosed for your information and files are copies of the Drillers Log,
U.8. Geological Survey Water Anmalysis of August 15, 1969, and an
Eleetric Log dated May 3, 1968.

Please add these to Water Right Docket #1, Owls Bend, North, alsoc

referred to as Powder Mill Ferry. Additional material will be trans-
mitted when received by this office.

(Sgd) Richard w. Ketcham
Richard W. Ketcham

Enclosures

ccs
Supt., Ozarks

MWR~PS Mr Reid

RWKetcham:sg




00-00-0000: driller's log

Driller's

Depth

0-36
36-56
56-80

80-170

170-180
180-185
185-200
200-303

Log

Thickness

36
20
14

20

10
5
15
100

Formation

Residuum

Lime; water

Lime and flint; water up to 10+
gpm.

Lime, little sand; 30 gpm @ 135 Ft.
gradual increase in flow.

Open.

Loose and shelly; 40 gpm.

Solid lime and flint; water 60 gpm.

Solid lime and flint; gradual
increase in flow to 100 gpm.




08-15-1969: water analysis: location 29n-2w-16bba, power mill ferry

J STATES DEPARTMENT OF THE INT. .OR
GEOLOGICAL SURVEY

WATER ANALYSIS
Location 29N -2 wW- ,6 bb@- POWJWM l, Fevvy county S,\Anmoq

UNL. 2GW

Source

Dr‘r“ﬁd- UJ&”

pth (ft) —’LF(—L Diam (in.)_6_Y«
=&8&  Ppoint of l&_au_mia bro hee

Cased to (ft) _% @ & Date drilled
. Owner
e Yield 4&_9 Cauder
e ,zm_.___
Temp (°F) #@:ﬁm&f&i
Collected W, S, Oalkes
Remarks Fla\d Cm ductaonce, 3¢-$’ mmhos
ppm epm ppm epm
Silica (Si02) 7.3 Bicarbonate (HCO3) 222 | 3, 6‘/‘
Aluminum (Al) Carbonate (CO3) i) ©
Iron (Fe) &5 '
- Sulfate (SO4) 2.4 08
Chloride (CL) 7 e
Fluoride (F) ) » 00
Calcium (Ca) 3? .eg A «0)
Magnesium (Mg) 22 (. B\ | Nitrate (NOj)
Sodium (Na) l. & .07 Phog?horus‘(PqQ 91
Potassium (K) 7 . © 2 ‘
Total 3.88| Total 3.72
ppm -
pecific conductance
{(micromhos at 25° C) 3 4’4
Dissolved solids: '
Calculated l B L PH 7' 9
Residue on evaporation at 180°C | =2
) Color 3
Hardness as CaCO; B85
Noncarbonate - . 6
Lab. N Field No. Project

*Chlomno.%" oég. Fl«.sLeJ
I hewr ey pwpmq .

pressuve tau k..

Smp e eo UecJ'bJ




05-03-1968: electric log - owl bend well
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01-20-1971: letter to u.s.department of interior from assistant district chief regarding reports of the wells drilled at round spring, all

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
Water Resources Division

P.O. Box 340
Rolla, Missouri 65401

January 20, 1971

Mr. Don Barrett

U.S. Department of Interior
National Park Service

Western Service Center

450 Golden Gate Ave., Box 36035
San Francisco, California 94102

Dear Mr. Barrett:

Enclosed are reports of the wells drilled at Round Spring,
Alley Spring and Big Spring. Each report consists of:
1. Location map of well with respect to the 50-year
flood.
2. Description of the drilling and completion of the well.
3. Insoluble residue log by Missouri Geological Survey.
4. Driller's log.
5. Pump test data and drawdown curves.
6. Water analysis by Missouri Geological Survey.
7. Copy of strip chart from observation well at Round
Spring only.

In addition we are furnishing a summary of the data obtained

from thelsix wells drilled to date and their relationships to

the knobs area in the vicinity of Eminence and Two Rivers and

to the specific capacity map of the southern part of Missouri taken
from Mineral and Water Resources of Missouri.

Time spent on the well drilling activities at the three sites
consisting of well location, drilling, pump testing and report
writing is summarized below:

Walter Oakes 34 days well location, drilling & pump testing.
Gerald Feder 2 days pump testing.
Leo Emmett 4 days pump testing & data analysis.

E. J. Harvey 6 days, drilling, pump testing & report writing.




01-20-1971: letter to u.s.department of interior from assistant district chief regarding reports of the wells drilled at round spring, all

It has been a pleasure to work with you on the drilling
activities. If you have any gquestions regarding these
reports or the data gathered please do not hesitate to
write us.

Sincerely,

E. J. Harvey
Assistant District Chief

Enclosures




01-20-1971: letter to u.s.department of interior from assistant district chief regarding reports of the wells drilled at round spring, all

SUMMARY

We are including a summary of the drilling to date in
the tabulation below. The wells are listed in the order of
decreasing specific capacities.

Formation Casing Open Hole
Site penetrated T.D. depth Dia. Length Yield DD Sp. Cap.
Big Spring Potosi 520 370 8 150 230 20 11
190-520
Pulltite Potosi 308 205 6 103 118 26 4.5
Spring 240-310
Round Potosi 400 200 8 200 120 43 2.8
Spring 180-400
Austin Potosi 250 200 8 50 6 11 «55 #
House 225-250
Owls Bend Potosi 303 202 6 101 50 112 .45
754303 ’
Alley Eminence 650 300 8 350 55 214 .26
Spring 475-650
Two Rivers Potosi 350 100 8 250 11 110 .10
160-350

Some significance may become apparent from a comparison of
the results in the tabulation, the graphs of the wells drilled,
and the map showing their locations with respect to the igneous
knobs in the area around Eminence. The wells at Big Spring,
Pulltite Spring, Round Spring, Owls Bend and Two Rivers penetrated
a substantial part of the Potosi section. The Austin House well
penetrated a small part of the section. Big Spring well is
located farthest from the center of the igneous knobs and had the
highest specific capacity (11 gpm per foot of drawdown). Pulltite
Spring well is a little closer in and has a good specific capacity
(4.5 gpm per foot of drawdown). Austin House well, although it
penetrated only a few feet of the Potosi, had a specific capacity
that was much lower than those at Pulltite and Round Springs,
but was higher than those obtained at Owls Bend and Two Rivers.
Owls Bend well near the eastern flank of the knobs area had a
rather low specific capacity for the thickness of Potosi penetrated
but not as low as that of the Two Rivers well which probably penetrated
most of the Potosi section. The Two Rivers well is essentially
surrounded by igneous knobs. The well at Alley Spring did not
penetrate the Potosi and for this reason is not included in
the comparison.

*f’ 4 o'c , “foz T had deme :,\ Hee ‘Jks‘* accewats g‘“" e
Rouwding e
small diffevences n the dwe fab les and Yoo

lu&f.

Jﬂaures skewn on (ke




01-20-1971: letter to u.s.department of interior from assistant district chief regarding reports of the wells drilled at round spring, all

The comparison suggests that circulation of water in the
Potosi is slower and retarded in the knobs area perhaps because
of lack of fracture and bedding plane openings through which water
might travel. Mineralization along fractures may have sealed
openings to retard flow. Whatever the cause, lower yields might
be expected in the knobs area and higher yields outside the knobs.
Of course exceptions to this probably will be found as additional
sites are developed.




00-00-0000: projected yields for various pumping levels

Projected yields for various pumping levels

SWL PWL DD Yield Sp. Cap.
(feet) (feet) (feet) (gpm) (gpm/£ft)
BIG SPRING
53 78 25 280 11
100 47 515
150 97 1,007
370 317 3,500 Bottom of casing
PULLTITE SPRING
32 58 26 118 4.5
100 68 306 4.5
150 118 530 4.5
200 168 760 4.5 Bottom of casing
ROUND SPRING
80 123 43 120 2.8
150 70 196 2.8
175 95 266 2.8
200 120 336 Bottom of casing
AUSTIN HOUSE
57 102 45 23 .51
150 93 47
200 143 73 Bottom of casing
OWLS BEND
45 155 110 50 .45
200 155 70 Bottom of casing
ALLEY SPRING
55 270 215 58 .27
300 245 66 Bottom of casing
TWO RIVERS
92 210 118 11 .09 This pumping

level is 110
ft. below
bottom of casing.




00-00-0000: map of proposed future sites
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00-00-0000: mineral and water resources of missouri

MINERAL AND WATER RESOURCES OF MISSOURI 287

conadoe Dolomite at an average depth of 500 to GCO fect. The wells that
roctuce from this section are ideal for clubs, schools, small towns, and
industries.

\\6/' 10~ Specific capocity
20

e
0 (galions per minute
per foot of
drowdown)

tow [} 2 or tess
wmed ] 2-10
b High [ 10-40

| Fullite Speim
2 Fovnd S w'-tj
q ﬁf’ By f'-ﬂ
Ky o.,jls 1,23.-4«.(17
6 Twe ﬁ""&fi

scaLe mues
- s w

Freure 66.—Specific capacities of typical wells in the Ozarks.

Throughout the area numerous municipal and industrial wells yield
500 to 1,000 gallons per minute. These wells vary in depth. Wells
that produce 300 to-500 gailons per minute average 1,000 to 1,500 feet
in depth." Wells at Springfield in Greene County, for example, aver-
age 1,400 to 1,700 feet in depth and produce 500 to 1,000 gallons per
minute. Wells at Rolla in Pheips County and Sullivan in Franklin
County are 1,000 to 1,200 feet in depth and produce 400 to 600 gallons
per minate. .

Throughout the area requirements of 15 to 25 gallons per minute can
‘normally be met by drilling to a depth of 300 to 330 feet through the
Roubidoux Formation. This is usually an ideal depth for farm wells.
Private wells for farms and dwellings in the central Qzarks average
300 feet in depth, whereas in the southwest part of the State the aver-
age depth to the Roubidoux is S60 feet.

Descriptions of aquifers
Lamotte Sandstone.—~The Lamotte Sandstone is geologically the
oldest aquifer in the State and is the basal unit of the Caniorian Sys-

ff‘ &/o.
4.5
2.¢
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00-00-0000: graph of well depths
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08-02-1968: letter to washington service center from assistant district chief regarding water analysis

UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

Water Resources Division
P,0. Box 340
Rolla, Missouri 65401

August 2, 1968

Mr. Garland.Moor
Washington vice Center
National Park Service
Arlington, Va. 22200

Dear Garry,

As part of our report on the well at the Owl's Bend site
we are submitting the enclosed water analysis made by the
Missouri Geological Survey. We sent a sample also to our
laboratory at Little Rock and will send a copy of that
analysis as soon as we receive it.

The sample was collected toward the end of the eight-hour
pump test before the water had entirely cleared. The only

abnormal characteristic of the water seems to be the iron
content, This should decline to acceptable limits with

use of the well.
Sincerely yours,
2, /Z )441&‘-(,(,

E. J. Harvey
Assistant Districf Chief

Enclosure
g .
Fs e rem e st me Vaey (’47 4,#/@[[/7/[/)}”7
teel g bo M btor fote o 105K Gy,




08-02-1968: geological survey: source well t.d. 303' 200'csg. s.w.l. 45'

MISSOURI DIVISION GEOLOGICAL SURVEY ANL JVATER RESOURCES
Rolla, Missouri

County: Shamnom Source: Wel/ T.D. 303’ )_oo‘cs.s, Swd, g3
Owner: Pawt 5ev~v'nu_,
Location; Sae. tb, T29#, R 3 W at OwlsBend, on Current River

Analysis No: b2 26 Date Collected: (-17-68 Analyst: M.G Phillips
Collector: E.'S.Harvaa Date Analyzed: 7-19¢6¢
CONSTITUENTS IN PARTS PER MILLION
Turbidity «...n... ..........................A.it.r-colmJ:e ded Malfzr
Pirg Filler Pape
OAOT 555 5w arw s 5 5 56 B8 5005 518 8 & 918 W06 § & & G6 A B 0 O Nowe lr:" ! r
PH...o....-..o--.---:--o-onoa-o.----uc-.-. . 7'6

Alkalinity (CaCO3) evescecreraccercenacacsans 193.0
Phenolpthaleif'sseeeeeeeecensossansesese 1220
Methyl Orange e o aiere ew smge ik § S awavs QIO

Carbonate {CO3Z) weses eneissensnsesissssesioonsss 7.2
Bicarbonate (HC03)..,.'................',........ 220-¢%
Silica (5'102) S B e R B Bad T SR e § A R B 62
Oxides (A1203, Fe203, TiOp, etc.) ccvevvssns S
Calcium (Ca).evevenn G S S S S 06 R 8§ A 365
Magnesium (M) e veveererevasnveracnacnassns a/-0
Fodium (Na) snd=Potrcsien{HTemNs ...... L%
Tota II:?Iangarxese (Mn)....................... 0.0
Total Txon ATeY .« we o 608 516 5w o7 & 96 516 58 ¢ W 78 o7 209

Digsolvied ITOR: siw s s o wms o oiw s @s o Pl v

Precipitatedlron'.................'......

Sulfate (SO4) evvereressesorestoscsceassnsess le 2L
Chloride (C1) svesisenesersssssssnssnnsensnns y, 5
Nitrate (NOg) vevivivnveneinnioennaiacacrans 00
Fluorids (T w vieses smmw s s mm e s o wregme esss s 0+0

Total Suspended Matter ..c.icvecsessvosssnsoss .

Total Dissolved Solids ..veevescacossssansass AO03¢

Total Hardness ...............:.....‘..--..o' 1776
Carbonate Hardness ..esssesesssorecssse 17786

Non-carbonate Hardness seveioccecansssns 0.0

Remarks:

Copies to:




06-24-1968: letter to washington service center from assistant district chief regarding powder mill ferry

UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

Water Resources Division
P.0. Box 340
Rolla, Missouri 65401

June 24, 1968

Mr. Garland Moore (f;{&, -
Washington Service Center Aj
National Park Service r
Arlington, Va., 22200 15

Is
Dear Mr. Moore: 0“’ )

Enclosed is our report on the well at|Powder Mill Ferr;? We
will send the mineral analysis of the water as soon as {t is
received. Enclosed are the following:

1, Description of drilling, pumping test procedures
and well logging.

2. Sample log furnished by Mr. Robert Knight, geologist,
Missouri Geological Survey and Water Resources.

3. Electric (Widco) log of well from 202 to 303 feet.
(We sent a copy of the electric log of the upper
part of the well),

4. Gamma ray log of entire well.

5. Water-level measurements taken during the pumping
test.

If you have any questions about the interpretation of the
enclosed, please let us know. It has been a pleasure working
with you, Troy Carr, and Dave Thompson on this project.
Sincerely yours,
= 7 /@Lw&& (,4-/

E. J. Harvey
Assistant District Chief

Enclosures




00-00-0000: notes on powder mill ferry site regarding ground material

OWL'S BEND WELL
Powder Mill Ferry Site

The well first penetrated about 36 feet of slick, bally
clay with no measureable water yield. At the top of the
bedrock was a rubbly, weathered zone which yielded about
10 gpm (gallons per minute). TFrom 36 feet to 170 feet the
drilling was fairly uniform with mostly slow, hard drilling
with a few open zones. The yield through this section increased
to about 30 gpm. At 170 feet a 10 foot cavity was encountered,
The bit dropped to 180 feet where it encountered a very loose,
cherty-drusy zone 5feet thick. This zone yielded the first
white, shelly chert cuttings characteristic of the Potosi
Formation. The yield through this zone increased to about
40 gpm and the water became quite muddy. Between 185-200 feet
the drilling was quite hard and slow with a gradual increase
in flow to 60 gpm. Between 200 and 303 feet the drilling was
fairly uniform with mostly hard, slow drilling and some loose
porous zones. The yield gradually increased to 100 gpm.

Constant caving of material from the loose zone underlying
the cavity at 170 feet caused much trouble in the completion
of the well. The first geophysical logger (STAR JET) could not
penetrate the cave zone despite several attempts by the driller
to clear the hole. Reaming the hole and setting the casing was
also very difficult due to the cave zone. Despite long periods
of blowing cuttings from the hole, more cuttings would fall
into the hole from the cave zone. After the casing was finally
set at 202 feet, 123 sacks of cement grout was used to cement
the casing. Most of the cement apparently went to fill the
cave zone and the overlying cavity. No cement appeared at
the surface. After the cement dried the plug was drilled out
and the hole was cleaned ‘out to the bottom. The hole was blown
with air and surged several times to develop it. After 4 hours
of blowing, the well produced about 60 gpm. On June 13th, a
7% horsepower submersible pump was set at 190 feet and an
8-hour pump test made. The well was pumped at 50 gpm for 6
hours with 112 feet of drawdown giving a specific capacity of
about 0.45 gallons per minute per foot of drawdown. The well
was then pumped at 20 gpm for 2 hours and the water level
recovered to 90 feet, giving a specific capacity of about 0.45
gallons per minute per foot of drawdown. At the end of the
test the water level was still recovering so that the final
specific capacity probably would have been greater than 0.45
gallons per minute per foot of drawdown.




00-00-0000: notes on powder mill ferry site regarding ground material, page 2cont

The water was still slightly muddy when pumped at 50 gpm,
but cleared considerably when pumped at 20 gpm. The well
should gradually clear up as it is pumped. The present pump
installation calls for a 20 gpm yield with a pump setting of
200 feet, TIf at a future date 50 gpm is required from the
well it could easily be obtained with a larger pump set at
200 feet, Note on the enclosed semi-logarithmic plot of the
water-level data that the water level was declining at a slow,
though uniform, rate from about 120 to 360 minutes when the
yield was decreased to 20 gpm, Extending the drawdown curve
the measured data showg that with continuous pumping of 50 gpm
for 1 week would result in a pumping level of about 180 feet.

After the pump test was completed a gamma-ray log of the
entire hole was run. An electric log of the portion of the
hole below the casing was also run to f£fill in most of the
porti on missed during the first attempt to log the hole.




05-02-1968: drillers log - powder mill campsite

STATE OF MISSQUR:
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06-14-1968: owls bend north log - gamma log
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06-14-1968: owls bend north log - gamma log, page 2cont




06-13-1968: owls bend well-pump test

Owls Bend Well - Pump Test

June 13, 1968

G. L..Feder & E. J, Harvey
K. D. Brashears & Troy Carr

Pumping Rate Time from Start | Depth to Water Remarks
(gal per min) (min) (feet)

0 -1 min, . 44,67 ‘Measuring poiat top of table 3.2!
above ground level.

40 0 —— Pump turned on at 16235 hrs.

40 2 55 sec. 90.0 Water reddish brown at start.

40 3 00 sec. 96.0 Clearing as pumping continued.

46 4 40 scc. 98.0

46 5 30 sec. 105.8

50 6 45 sec. 112.0

50 8 20 sec. 115.0

50 9 15 sec. 116.0

50 10 00 sec. 117.0

40 11 00 sec. 118.0

40 3 00 sec. 119.0

50 14 00 sec. 124 .G

50 15 00 sec. 126.4

43 17 00 sec. i 130.0

60 18 00 sec. 132.3

40 20 00 sec, 132.2

50 23 00 sec. 142.7

50 25 00 sec. 145,7

50 27 00 sec. 148.0

50 29 00 sec. 149.4

50 30 00 secc. 149.8

50 31 00 sec. 150.0

50 33 00 sec. 150.4

50 35 00 scc. 151.0

50 40 00 sec. 151.45

50 45 00 sec. 151.30 Conductance 370 mhos - Temp. 59°F

50 50 00 sec. 150.40

50 56 00 sec. 149.85

50 60- 00 scc. 150.4

50 66 00 sec. 150.0

50 ’ 75 00 sec. 148.9

50 . 82 00 sec, 149.4 Water* Temp. S59°F.

50 90 . 00 sec. 149.8

50 101 00 sec. 149.7

50 120 00 sec. 149.9

50 + 140 00 sec. 151.6

50 160 00 sec. 153.2

50 180 00 sec. 154.0

50 . 195- 00 sec. 153.6:

50 215 00 sec. 154.3 ‘Time - 2020 hrs.--Cond. 360 at 59

50 240 00 sec. 154.5

50 270 00 sec. 15545

50 300 00 sec. 156.6

50 330 00 sec. 157.2

50 360 00 sec. 15742

20 365 00 sec. —— Cut pump back to 20 gpm.

20 375 00 sec. 112.4 Water clearing, much lighter than
it was at end of 50 gpm. pumping
period.

20 395 00 sec. 94.8

20 420 00 sec. 91.5

20 450 + 00 sec. 90.7 Cond. 360 at 59°F.

20 485 00 sec. 90.3 Water still clearing. Water sampl

Pump turned off at about 490 minutes.

taken.,

6/14/68 at 0900 hrs. W.L. 43.95" below kelly. ' Turned

punp on at 0930, at 1030 hrs. W.L.

85.2 at 20 gpm. Conductance of water 380 at 59°F.; water samples taken. Water still
slightly turbid. At 1100 hrs. W.L. 85.97. Samples for mineral .analysis taken at 480

minutes after puup was turned ou.




00-00-0000: graph of depth to water
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00-00-0000: inventory of public water supplies

Form Approved

U.5. ENVIRONMENTAL PROTECTION AGENCY
WATER PROGRAM OPERATIONS (WH-450)
WASHINGTON, D.C. 20860

INVENTORY OF PUBLIC WATER SUPPLIES'

OMB No. 158-R0116

KEY IDENTIFICATION NUMBER

CITTTTTTTTTITT

(See instructions on the reverse) l

NAME OF WATER UTILITY V)
[0

Psl [s]ZIAIRIK] [INTAIT

sl Licl RIIVIEIRMWIALY]

ADDRESS

(Plol IBleIx] B4l [T TTTTTTTTTTTTTTITTIT]

76

o NIAN TEORIEMN T T T[T TTTTTTTTTT
cors EHANNGIA T T T T T I T ITIT1]
smce = CEMACE e B e FREHAEDE

UTILITY OWNER (Check one) (144)

MUNICIPALITY, DISTRICT, ETC.

D INVESTOR
1 2
R N R L)
153

145

NUMBER OF WHOLESALE
USTOMERS
<! 168 70

DRreoemne  [Jorwre [ Joraen apet s et
: : :

161 167

MUMBER

NUMBER
SERVICES

METERS
156 1

PREDOMINENT CHARACTERISTIC(S) OF YOUR SERVIGE AREA

CAPACITIES

PRODUCTION, NORMAL OPERATION (Gal/Day)

EMERGENCY POWER ONLY (Gal/Day)

190

LITTT Izlswlalgl

DISTRIBUTION STORAGE, GRAVITY FLOW (Gallons)

LI T 11T [2]e]ele]o]

210

218
EEQDUGTION
AVERAGE DAY (Gal/Day) L_l | I I ] mo[dlol MAXIMUM DAY (Gat/Day) | | I Slglo@
mxa Bo 229 230 2%
DATE FORM COMPLETED Djm
P s
INTAKE LOCATION (0':;:?::1;0 TREATMENT co::s "
£
4 i
SOURCE LATITUDE F3 E i 'E
B HNHEHE IEEE
LonsITUDE sl (21815 =]8|°|5|58|%3 g
AHEEEHEHH HEHUBHE
MR B EEE AR B M R R
- cecaea HHEEEHHER EEEHEHEEE
OPRAJETL T T T T T T TTT 271116]5]: X [ ] XXX
z 7 1o 2 -
of2fRl [ LI LI T LT TP TTTT LI T I TTTITTITT 1]
aA 339
ORIRI T T [T T T T T T TTTT TP LTI I T T ITTT
:fz 388
04:IIIIIIIIIIIIII HENEEEEEEEEENEE
391

REMARKS (1

Ip o 50 characters) (783 - 832) //YCLQDE; A%-RME DA!LY SUMME ;Q D [5 /7 ;;7 /oiv e

POWwER miLL

EPA Form 7500-11 (9-74)

REPLACES EPA- 18 (CIN) WHICH |5 OBSOLETE.




00-00-0000: inventory of public water supplies, page 2 - instructionscont

INSTRUCTIONS
1. IDENTIFICATION NUMBER — This is a 14 digit code number that geographically identifies the location of the
utility. It will be filled in by EPA personnel.
2. NAME OF WATER UTILITY = This is the complete, official name of the utility.

3. ADDRESS - This is the mailing address of the utility (this may be but does not necessarily have to be the phys=
ical location of the treatment plant).

&

. CITY, COUNTY, STATE —This is the city, county and state of the mailing address of the utility.
5. ZIP CODE - This is the zip code of the mailing address of the utility.

6. 1S THE UTILITY OWNED BY A MUNICIPALITY, DISTRICT, INVESTOR OWNER, STATE OR OTHER (specify
in remarks) — Place an X in the box that describes the type of ownership of the utility.

7. RETAIL POPULATION SERVED-NUMBER SERVICES, METERS - Fill in these boxes with the most current in-
formation available. Do Not include the population served by water utilities that purchase water from you whole-
sale,

8. NUMBER OF WHOLESALE CUSTOMERS —In cases where water is sold to wholesale customers (customers who
buy water from you for resale) fill in the boxes with the number of this type of customer.

9. WHAT IS THE CHARACTERISTIC(S) OF YOUR SERVICE AREA? —Place an X in the boxes necessary to describe
the predominent characteristic(s) of your service area.

10. CAPACITIES - Fill in these boxes with the most current information available. Report all storage that does not
have to be pumped into the system, whether it is elevated or ground storage.

11. PRODUCTION = Fill in these boxes with the most current information available.

12. DATE FORM COMPLETED - Fill in the numeric designation of the month (01 - 12) and the last two digits of the
year when the form was completed.

13. REMARKS — Additional information can be provided (maximum of 50 Alpha and/or Numeric characters).

14. SOURCE AND TREATMENT-Write in the spaces below Name the name of the river, lake, other utility, well
field, or other source from which the supply of water is taken. Circle “R" for regular source or ‘‘A’’ for auxil~
liary source. If more than one source is used, use separate lines for each source. If more than four sources are
used, then list on a second form starting with 05. Place an X in the block(s) for the types of treatment rendered the
raw water. Mark each source separately.

15. INTAKE LOCATION - Latitude and Longitude of intake.

16. LABORATORY CONTROL - Place an X in the box for the type of types of laboratory analyses made at the treat-
ment facility, Leave these blocks blank if no laboratory analyses are performed.

¥rU. 5. GOVERNMENT PRINTING OFFICE: 1974—625-309,72 3-1
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July 31, 1969
LSh-Mw
Memorandum
To: Supervisory Hydrologist, Division of Water Resources, S8C
From: Hydrologist, Division of Water Resources

Subject: Project Completion Reports for water systems at Owls Bend
and Pulltite Springs, Ozark

Please reproduce and distribute pertinent portions of the subject
completion reports for insertion in the docket assembliaes.

The completion reports are identified as follows:

Quls
Work Order No. 614-211702.
FCP No. B-7, U-9.
Date Started-3-16-68; Date completed 9-23-68.
Water system - pump, underground 10,000 geal.
Concrete water reservoir, etec.

Pulltite m%
Work Order No, 614-211703,

FCP No. B-11, U-11.

Date started T- ; Date completed 11-8-68.
Waeter system - pumps, 100,000 gal. ground level
Steel reservoir, etec.

ce:
(wiortr. Reed, 801 Bg., Room 718

VABerte:lje
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L54 WSC-OLW June 12, 1968

Memorandum

To: Chief, Design and Construction, PSC

From: Chief, Office of Land and Water Rights, WSC

Subject: Owls Bend Test Well results - Contract No. 14-10-6:960-114

On June 17 Edward J. Harvey of the U. S. Geological Survey, Rolla, Missouri,
called to let us know that

1. ‘The Tennessec U. 5. Geological Burvey pecple had made an electric
and gamma-ray log of the well at Owls Bend (Powder Mill Ferry).
The Tennessee office will mot charge us for this service.

2. That the pump test at the Owls Bend well revealed the following:

Static water level 45 feet from top of casing.

Drawdown at 50 g.p.m. was 112 feet or 157 feet from top of casing.
At the end of six hours of pumping at 50 g.p.m. the pumping rate
was cut back to 20 g.p.m.

At the end of two hours the well had recovered 67 feet or to a
depth of 20 feet f{rom top of casing.

A guick computation will reveal the following specific capacitance of the
well at 50 g.p.m. is 0.445 galloms per foot of drawdown.and at 20 g.p.m.
the water level regained 67 feet whem the pumping rate was decreased by
30 g.p.m. where the computed specific capacitance is 0.447 gallomns per
foot of drawdown .

Iin any event this is a successiul well. If a total flow of 20 g.p.m. is
all that is desired the minimum th the submersible pump should be
located in the well is valent the following:

Depth = Depth of Static Water level from top of casing
+ 20(0.447) + Safety factor depth.
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The salety factor depth is included to accoumt for the normal fluctuation
in static water level which could be as much asg 50 feet. Hence, the
minimusn depth of the pump as measured from the top of casing should be
104 feet at 20 g.p.m. For 50 g.p.m. the minimum depth of the pump as
measured from the top of casing should be 117 feet.

If funds permit it would be desirable to locate the pump at a depth of
285 feet for maximum use of the well.

Richard L. Stantom

kichard L. Stanton

oG

Regional Director, Midwest
Superintendent, Osark

/| Chief, Branch of Wnter Resources, WASO
—

~
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LS4 WEC-OLW July 13, 1967

R e i
Hozorandun
To: Chief, Brsnch of Water Hesources, WASO

From: Chief, Office of Land and Water Rights, WSC

Subject: Trip report of Garland Moors to Omark National
Boenic Riverways

Enclosed ie a copy of the subject trip report made in con-
nection with our Water Rights and Water Resources acguiszi-

tion program for the 1887 fiscal year.

Righard L. Stauton
Enclosure

cc:

hegional Director, Hidwest w/c of emoc.
Superintendent, Omsrk w/¢ of enc.
Chief, D&C, PSC w/e of enc.

UASO Mr. Reed w/c of enc.

Tiw




07-13-1967: memorandum to chief, office of land and water rights from hydraulic engineer, garland moore, office of land and water

UNITED STATES
DEPARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE
WASHINGTON PLANNING AND SERVICE CENTER
1730 NORTH LYNN STREET
ARLINGTON, VIRGINIA 22209

IN REPLY REFER TO:

L54 WSC-OLW July 13, 1967

Memorandum Report

To: Chief, Office of Land and Water Rights, WSC
From: Hydraulic Engineer, Garland Moore, Office of Land and Water
Rights, WSC

Subject: Preliminary Water Resources investigation at Ozark National
Scenic Riverways, June 26 through June 30

In response to Acting Regional Director Rundell's memorandum of June 8,
to Chief, Office of Land and Water Rights, Washington Planning and
Service Center, the undersigned visited the Scenic Riverways to do-the
necessary preliminary investigation on the water resources potential
of the Owls Bend Area of the Ozarks,

A meeting was held in the Superintendent's office in Van Buren, Missouri
with the following in attendance:

Vernon E., Hennesay Superintendent

Donald W, Marshall, P, E. U. S. Public Health Service
Sr. San. Engineer

C. Gordon Cummings National Park Service
Chief Engineer, Design Philadelphia Service Center
Garland lioore 'National Park Service
Hydraulic Engineer Washington Service Center
E. Eugene Cann U. S. Geological Survey
Hydraulic Engilneer Rolla, Missouri

E. J. Harvey U. S. Geological Survey

District Geologist Rolla, Missouri
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Dick Youse National Park Service

Chief Ranger Ozark National Scenic Riverways
J. Warren Smith Missouri Division of Health
Chief, General Engineer

Anthony Homylk U. S. Geological Survey
District Engineer Rolla, Missouri

The purpose of the meeting was:

1. To become acquainted with the U. S. Geological Survey
personnel and to outline our requirements of the U, S,
Geological Survey participation in this program.

2. To orient myself with the immediate and long range
needs of the Riverways.

During the meeting, the U. S. Geolog%cal Survey was infoxrmed that the
Owls Bend Area had the highest priority of work at this time and that
their technical assistance was requested in the drilling of the well;
we would require that a geo-hydrological study be made on the avail-
ability of ground water in 17 other sites to be developed along the
Current and Jack Forks Rivers., Historical data of floods in the area
should also be prepared and included in this report.

Mr, Homyk agreed and will prepared a proposal with cost estimates for
our acceptance as soon 28 he receives a copy of the General Development
Plan of the Qzark National Scenic Riverways, NSR-0ZA-MP-1 (being
assembled).

Development ~ Schedule:

In accordance with the "Proposed Role of Missouri Parks in Ozark National
Scenic Riverways - Public Law 88-492," enacted on August 27, 1964, where-
in the Secretary of the Interior with the concurrence of the State of
Missouri shall include in the OZNSR the following State Parks: Big
Spring, Allen Spring, and Round Spring. It will probably develop that
when title of the land is transfered to the Government. The three

state parks will receive top priority insofar as construction is con=-
cerned in order to update its physical'facilities. The transfer of

title of these lands was delayed in the State Legislative Committee

this fiscal year. The most optimistic date I have received when we shall
be able to do any exploratory well drilling and construction in the area
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will be in the 1870 fiscal year. Development priorities have been
continually shifting because of land acquisition difficulties and
other reasons.

OWLS BEND

The present development envisioned for the east side of the Current
River at Owls Bend are: Tract 710, campground, 183 sites; and in
Tract 714, the Visitor Center; residences; 100 picnic sites with

4 comfort stations and parking areas, and Ferry launching facilities,
The estimated water demand as shown in Table I is 28,500 gallons per

day.
TABLE I
ESTIMATED WATER DEMAND
East Owls Bend

Sites Persons Gal,/Per, Total
Campground 183 640 20 12,800 gallons
Picnie Area 100 350 10 3,500
Visitor Center 1,500 3 4,500
Residence . 4 150 600
Concession 1,500 '3 4,500
Concession Residence 4 150 600

28,500 g.p.d.

A flow of 40 gallons per minute will supply the necessary water demand
base on 12 hours pumping day.

Storage Capacity: Based on information of General Engineering Handbook
and Safety Manual = minimum 100,000 gallon tank is required.

During the afternoon of June 27, we visited the Owls Bend Site, Mr,
Harvey, District Geologist of the U. S. Geological Survey commented
that we could drill a well any place in ‘the area with equal chance
of striking water.

During the ground reconnaissance the possibility of locating an ample
supply of water in the following areas were also investigated:

1, Current River
2, Powder Mill Springs
.3' Powder Mill Creek
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CURRENT RIVER - Not Recommended

The Current River is not recommended as the intake structures required
will invade the scenic beauty of the River which the Government has
dedicated itself to protect and preserve.

POWDER MILL SPRINGS - Not Recommended

Powder Mill Springs is presently located on Missouri State land, and
has interpretative value. The solution channel from which Powder
1111 Springs originates has been explored by some organizations and
has surrendered fossils of prehistoric animals.

POWDER MILL CREEX -~ Conditionally recommended

Powder Mill Creek receives its water from both surface drainage and
springs. Water received from this source may require extensive water
treatment and thereby too costly at this time., (Recommendation is
conditionally withheld until advances in technology makes it an
economic project.

Wells - Recommended

Wells drilled in this area should produce at least 50 gallons per
minute. The Missouri Geological Survey has estimated that we should
drill at least a 500 feet deep well with the upper 50 feet being
cased and pressure grouted. .

Drilling should be extendend beyond the Potosi dolomite in order
to reduce the chances of contamination from higher elevation ground-
water.

The contract should call for the well to be acidized in order to
increase the yield of the well.

To date, Wage Rate Determinations have been requested from the
Department of Labor, draft of the test well drilling specification
is being prepared for comments,

LOCATION OF WELL SITES (See Figure 1)

The undersigned recommends that any one of the three sites to be
drilled depending upon the final selection of the location of the
reservoir and the availability of land.

Plan A calls for the base of the reservoir to be located at
e 950 feet elevation beside the abandoned Highway 106 in
Government owned Tract No. 701. Access to the reservoir
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(service road) will be by the abandoned Highway 106 which

may require some road realignment and blading to remove under=—
brush. The major portion of the service road is located in
Tract 710 presently owned by the State of Missouri but within
the authorized external boundaries of the Riverways.

Locating the reservoir at the site will afford the Service
the following advantages:

1. Provide 100~150 feet head of pressure at the
highest point to be developed as shown in ‘the ad-
vance print of' the area on hand.

2, DProvide sufficient pressure for expansion of
physical facilities to higher elevations should this
be required in the future.

3. Access to reservoir is already provided which
may also double as part of a2 trail system,

4, Provide for a single water and distribution
system with gravity flow to the entire development,
thus minimizing maintenance of the systen.

PLAN B (Primary) calls for the reservoir to be located in the
northeastern corner of Tract 714 which is in process of being
acquired by the Covernment. The base elevation of the reservoir
should be located at the 700 feet elevation which will provide
the entire development to be located in Tract 714, only with

a pressure head of 125 to 150 feet.

Access to the reservoir will have to be constructed. It is
estimated that the road will be approximately 1,000 feet long
at 5% grade of which approximately 950 feet will be located
in the Tract 710.

PIAN B (Alternate) An alternate solution exists for this reser-
voir site in which the entire length of the service road can

be located within Tract 714. Entire length of road will be in
excess of 3,000 feet and terminating within the areas to be
inundated by floods.

Well locations for Plan A or B (primary and alternate) should
be located as close to the present alignment of Highway 106
and service roads as possible, All well sites to be located
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in Tract 710 will be out of the flood plains, whereas the
well site in Tract 714 will be the flood plains and subject
to flooding.

LAND

In reviewing the land status of property in the Owls Bend Arez, we
find that Tracts 701 and 703 are Government property; Tracts 707
and 714 are in process of being acquired by the Government; Tracts
702, 704 to 706, and 710 are still in private or state ownership.

Mr. John Wright, Lands Acquisition Officer, of the Office of Land
and Water Rights stationed at Eminence, informed us that he will
keep us posted as to when we will be permitted to start exploratory
test well drilling in Tract 714.

Tract 714, where the present development will take place can be
described as consisting of 39.9 acres of mountainous terrain with
limited development possibilities and the remaining 41.4 acres as
flood plains. Areas to be inundated by different f£lood frequencies
is shown in Table IE,

TABLE II
Flood Frequency : Area Flooded Area Not Flooded
50 years 41.1 acres 0
5 years 38.5 acres 2,6
Mean Annual (2.33 yr.) 33.5 acres 7.6

See Figure 2 for pictorial description.

Any major development in the flood plains will necessarily have to
be located within the 2.6 acres left reasonably dry by the § year
flocd frequency. |

When reviewing flood frequency data, it should be remembered that
a S0 year flood so computed has one chance in 50 or a 0.02 average
chance of occurring as an annual flood in any year.

FREQUENCY OF FLOODS

The estimate of the Irequency of floods was derived from continuous
records from 1922 to 1964 by the U. S. Geological Survey and the
Missouri Geological Survey on the Current River near Eminence,
Missouri as shown in Table III.

Analysis of the data will show that floods have occurred most often
during the months of March, April, May, June, and the least likely
month for floods to occur is August.

6
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TABLE III
No. of Times Variation of

Gauge Height (MSL) @  Discharge (CFS)

January 8 574.5 = 591.2 . - 4,850 - 53,000
February 8 572.0 -(598.5)\W 21,300 - 88,500
March 12 575.4 = 593.2 6,250 - 59,600
April 15 575.8 = 590,1 8,000 - 47,600
May 21 575.8 = 592.2 7,250 = 58,400
June 12 575,2 - 593,1 6,920 = 59,400
July 5 579.6 - 583.3 15,000, - 25,300
August 1 592,77 60,000 -

September 4 579.7 - 580.7 15,000 - 18,200
October 5 577.1 - 584.4 10,700 - 29,000~
November 6 576.1 - 583.0 7,860 .- 25,800
December 4 584.3 - 595.,8 21,600 = 75,100

It may be of interest to note that the last 50 year flood occurred on
February 10, 1966 when the flood waters crested at elevation 598.5 feet
above MSL at a point five miles upstream of Powder Mill Ferry.

FLOOD DAMAGE = OWLS BEND

The estimated cost of Flood damage per flood is $10,000 if we assume total
loss of all tables, garbage cans with lids for 100 picnic sites, limited
road repairs, cleanup and cost of retrieving garbage cans and table from
downstream. Painting the interior and exterior of 4 comfort stations will
also be required.

LOW - WATER FREQUENCIES OF CURRENT RIVER

Low-flow charscteristics of a stream determine its ultimate use by man.
Potential water users need reliable information concerning low~flow
characteristics if they are to intelligently assess the surface water
situation in a given locale.

The magnitude and frequency of annual low flows for the Current River
at Eminence and Van Buren and the Jacks Fork River at Eminence are
shown in Figure 3. TFlow Duration Data at the same locations are shown
in Figure 4.

Minimum streamflows in the Current River usually occur during the fall or
late summer. At long-time continuous-record stations, more record mini-
mum f£lows have occurred in August than any other month, with September
and October in second and third place respectively.
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OTHER AREAS

The undersigned also visited the Missouri Geological Survey at Rolls,
Missouri and met with Mr. D. Fuller, Chief, Division of Ground Waters
end Mr. Knight, Senior Geologist, during which the undersigned was
informed that all water right litigation has been determined by the
courts and that the State owned all rivers within the low water mark
in each bank.

Round Spring State Park: Visited with State Park Superintendent Jim
Harcraft who mentions that a single well of unknown size and depth
supplied the entire area with water. Sewer facilities consisted of
septic tanks and dry pit privies.

Pulltite Springs: Mr. Reary, owner. The Government has an option on
the land but has not take over possession as yet. The Reary's plan to
leave the land on/about November 30, 1967. Water is supplied from a
six-inch diameter well, 180 feet deep at an elevation above the 1966-
50 year flood level. The water from the well is murky when the River
water is also murky suggesting a possible direct connection between the
two by solution channels. The well is located about 1,000 feet from the
river, Sewer system consists of septic tanks a'.nd dry pit privies which
occasionally surfaces during heavy visitor use.

Big Springs, Allen Springs State Parks: Both areas receive heavy
visitors' use during the summer months. Water and sewer systems were
not investigated but is understood to be inadequate.

Ehymer Ranch: A former resort aree with ram-shackle buildings in various
stages of disrepair. The area to be developed is high above the flood
level of the area.
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CHEMICAL QUALITY

Chemical quality is an important aspect of future water developments.

A study of water quality characteristies is beyond the scope of this
nemorandum, however, a brief summery of the chemical quality from October,
1962 to June, 1963, is shown in Table IV,

During extended dry periods when the ground-water reservoir is the major
source of stream flow, the concentyration of dissolved mineral is usually
at its maximum, Surface runoff usually has a diluting effect in streanm
water because it is in contact with soluble matter for a shorter period
of time than ground water.

The chemical analysis presented in Table IV represents analysis taken
during relatively low flows probably represents the upper reaches of
the chemical consistency of the Current River. Higher flows will
undoubtly have a diluting effect.

Although the State of Missouri has not as yet finalized its water quality
standard for the Current River Basin, we can assune, for this presen=-
tation that it will approximate the readings given in Table IV,

In reviewing several plans for the area, it was noted that septic tanks
were to be employed with locations in the flood plains. It is recom=
mended that a more sophisticated system of sewerage treatment be employed
viich will be compatible with the topography of the area involved and
with the honey-combed geology to prevent salting the river with nutrients
which will increase aslgae growth in the river.
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REFERENCES

Letter from Mr, William C, Hayes, State Geologist of the State of
Missouri, Division of Geological Survey and Water Resources to Mr,
Vernon E. Hennessay, Superintendent of Ozark National Scemic Riverways,
Cctober 11, 1966.

Geology of the Eminence and Cardareva Quandrangus by Josiah Bridge -
‘Second Series Vol. XXIV - 1930, Missouri Bureau of Geology and Mines,

Low-Flow Characteristics of Missouri'streams by John Skelton. Water
Resources Report 20 of the Missouri Geological Survey and Water
Resources.

Information and graphs received from Mr, Homyk, District Engineer of
the U. S. Geological Survey at Rolla, MMissouri.
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CONCLUSIONS AND RECCOMMENDATIONS
The undersigned recommends:

1, That sufficient funds be provided in our program to permit the
U. S. Geological Survey to conduct a geo-hydrological study of the
other 17 sites to be developed.

2., To begin exploratory well drilling in the Owls area of the Ozarks
upon receiving clearance from the Lands Unit of the Office of Land and .
Water Rights and receive word from the Philadelphia Design and Construe-
tion Office as to the location of the reservoir for the area.

3. That development be reduced to a minimum in the flood plahs of
Tract 714 and encouraged in the areas where space is available in
Tracts 707 and that portion of Tract 710 to the north of Tract 714
which are less likely to be inundated by flood waters.

4, That all septic tanks and pit privies be removed from the flood
plains so as to reduce the possibilities of contaminating the Current
River with pollutants and violating the Missouri Water Quality Standards
for the Current River Basin. '

5. That future water resources investigation work will involve future

exploratory well drilling at each development site with the technical
assistance of the U. S. Geological Survey.

oediend M

‘Garland Moore
Hydraulic Engineer

11
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THELF I

WHITE RIVER BASIN 1a3s

665, Current River near Eminence, Mo.
minence

Lccnuon =-Lat 37°11'00", long 91°15130", in SWiNW} sec.15, T.29 N., R.3 W.,
e downstream from’ Jacks Fork, 8 miles northeast of Eminence, and at

4un0 B

Dralnage area.=-1,272 sq mi,

age, --Nonrecording prior to Dec, 8, 1934; recording thereafter. Prior to
ct. 20, 1921, at site 1,200 ft upstream at different datum. Datum of pres=~
ent gage 1s 568.82 It above mean sea level, datum of 1929.

Stage-discharge relation.==Defined by current-meter measurements below 48,000
cfs. .

Historical data,=--Floodmark for flood in March 1904 was aG‘ft above water sur=
ace at a polnt 1 mile upstream from present gage at the time gage in use
prior to Oct. 20, 1U21, read 1,65 ft,

Bemarks.--Base for partial-duration sertes, 12,000 cfs.
Peak stages and discharges

Qage
Water Discharge Water Discharge
year ate ‘(‘:igzg {cte) year Dute '(’;:gi‘g (crs)
1922 Nov. 18, 1921 14.2 25,800 1941 |’ Apr.- 17, 1941 5.11 4,210
Mar. 31, 1922 11.5 17,800
Apr. 17, 1922 11.0 16,400 1842 | Nov. 1, 1941 9.70 11,100
1923 Feb. 1, 1923 15 4 23,700 1943 | Dec. 27, 1942 (. 26.97 75,100.
- Mar. 16, '1923 3.5 24,000 May 11, 1943 21.49 48,800
May 16, 1923 12 5 21,200 May 19, 1943 14.56 23,400
1924 June 21, 1924 6.4 6,920 1944 | Apr. 23, 1944 9,97 11,400
1925 Apr. 28, 1925 7.0 8,000 1945 | Feb. 22, 1945 13.20 19,600
i Feb, 26, 1945 14.59 23,700
19268 Qck, 17, 1925 8.3 10,700 ,Mar, 7, 1945 12.40 17,700
Mar, 31, 1945 16.25 28,800
1927 Apr. 1, 1927 4.1 25,100 Apr. 2, 1945 12.35 17,700
Apr. 15, 1927 16.0 39,000 Apr. 14, 1945 | 21.2% 47,600
Apr. 18, 1827 12.1 19,500 ) . June 10, 1945 14.30 22,800
May 25, 1927 12.0 19,000 June 17, 1945 13.46 20,600
June 2, 1927 20.0 - 43,800 - . Y=
1946 | Feb. 14, 1946 18.96 39,800
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June 9, 1928 24.3- .+ 59,400 May 16, 1946 10.89 14,300
June’ 13, 1928 21.0 46,900 May 25, 1946 20.20 44,300
Aug. 14, 1946 23.95 60, 200
1929 Jan. 25, 1929 10.3 |- 13,600
May 13, 1929 13.8 21,200 L1947 | Nov. 10, 1946 12.00 17,000
June 13, 1929 9.8 12,500 RApr. 25, 1947 14.7 25,300
1930 Jan. 14, 1930 10.2 13,600 1848 | June 19, 1948 10.52 13,400
1931 Mar. 8, 1931 |. 6.6 6,250 1849 | Jan. 19, 1949 2.6 18,800
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1850 { Jan. 4, 1950 22.35 53,000
1934 | Sept.15, 1934 5.47 4,760 Jan. 14, 1950 | 12.95 20,700
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© Mar, 29, 1938 10,16 { Mar, 11, 1952 12,37 19,000
L | May 23, 1938 14,84 Apr. 13, 1982 12,92 20,400
July 17, 19838 10.75 *
: 1953 | Mar. 4, 1953 7.28 7,790
1939 Apr. 17, 1939 19,43
& 1954 | May 28, 1954 7.00 7,280
1940 (| - Apr. 1T, 1940 8,84 L
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00-00-0000: flood level map - owls bend
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