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Sulphur Springs Actiom League

“The Springs - let's make it sparkle” 320 W. Waters Ave., Tampa, FL 33604
Phone: (813) 935-3115

May 10, 1990

Mr. Greg Jones, Project Manager

Southwest Florida Water Management District
7600 N. Highway 301

Tampa, Florida 33617

Re: Sulphur Springs Pool
Dye Test and Water Quality Sampling
Final Report

Dear Mr. Jones:

In accordance with the Agreement between the SWFWMD and the SSAL
dated September, 1988 we are forwarding for your review ten (10)
copies of the final report.

We appreciate the cooperation of the Hillsborough River Basin
Board in supporting our efforts to open up the Sulphur Springs
Pool. This study provides detailed information heretofore
unavailable about the sinkhole/spring system in North Tampa. We
suggest a direction to utilize the pool safely in the short term
while the long term solution to upgrading probiem stormwater
facilities is undertaken.

Thank you for your assistance and advice in the direction this

study took.
CTI LEAGU
b

Robert E. Wallace III, P.E.
Hillsborough River & Pool Committee

REW/1rp

Sincerely,

Remembering the past - Working for the future



IT.
IIT.
Iv.

VI.
VII.
VIII.
IX.

XT.
XIT.
XIIT.
XIV.
XV.
XVI.
XVII.

XVIIT.

XIX.
XX.
XXI.

DYE TEST AND WATER QUALITY SAMPLING
FINAL REPORT
SULPHUR SPRINGS POOL

TABLE OF CONTENTS

COVER

LETTER OF TRANSMITTAL

TABLE OF CONTENTS

BACKGROUND

HISTORY OF PREVIOUS TESTS

DYE TEST ALASKA I

DYE TEST JASMINE I

DYE TEST ALASKA TII

DYE TEST JASMINE 11

TRAVEL TIME CALCULATIONS

WATER QUALITY SAMPLING

WATER QUALITY TEST #1 DRY WEATHER
WATER QUALITY TEST #2 BEGIN WET WEATHER
WATER QUALITY TEST #3 MID WET WEATHER
WATER QUALITY TEST #4 END WET WEATHER
WATER QUALITY ANALYSIS BY LOCATION
RAINFALL VS. BACTERIA CORRELATION
ALASKA (TENTH STREET) SINK CLEAN-UP EFFORTS
BACTERIAL MASS BALANCE CONSIDERATIONS
DISCUSSION OF CURRENT EVENTS
CONCLUSTONS

RECOMMENDATIONS

ACKNOWLEDGEMENT

LIST OF APPENDICES
-3-

Page

11
17
21
25
28
31
37
43
49
52
60
64
65
70
75
77
79
81



DYE TEST AND WATER QUALITY SAMPLING FINAL REPORT
SULPHUR SPRINGS POOL

I. BACKGROUND:

The Sulphur Springs Action League (SSAL) under a grant from
the Hillsborough River Basin Board has performed fluorescent dye
tests and water quality testing of the Sulphur Springs Pool and
upstream sinkholes to understand more of the hydrogeology of the
system as a means of isolating the bacterial contamination that
has closed the pool. This work was an extension of the effort
contemplated in City Council Resolution 88-647 regarding the
Sulphur Springs Pool revitalization.

As an extension of the cooperative effort Hillsborough
County Environmental Protection Commission has performed
analytical water quality testing of samples taken by the Sulphur
Springs Action League. Through the cooperation of Mr. Tom
Cardinale, Lab Manager, the frequency and scope of the original
water quality testing has been extended significantly. Mr. Greg
Jones, Project Manager for Southwest Florida Water Management
District, was able to procure the loan of a fluorometer from the
U. S. Geological Survey which allowed more frequent dye testing
to be performed. Mr. Mike Burwell of the City of Tampa provided
keys for access to the Sulphur Springs Pool, Jasmine and Orchid
Sink areas to be used by Sulphur Springs Action League and also
provided advice and use of their fluorometer for dye test

readings.



We are also grateful to Mr. Leon Berry of 8208 N. 13th
Street who has shared rainfall data taken at his residence since
January, 1988. At the end of this report we acknowledge all the
government and volunteer personnel who assisted in this effort.

This report will summarize the testing performed to date and
will give indications of what has been discovered and what

conclusions can be drawn at this time.

SUMMARY OF TESTS

Dye Test Alaska to Sulphur Springs 1/14-15/89
Dye Test Jasmine to Sulphur Springs 1/20-21/89
Dye Test Alaska to Sulphur Springs 2/11/89

Dye Test Jasmine to Sulphur Springs 5/19,20,21/89
Water Quality

Test Curiosity, Jasmine, Alaska,Sulphur 6/5,6,7/89
Dye & Water

Quality Test Curiosity, Jasmine, Alaska,Sulphur 7/18,19,20/89
Dye & Water

Quality Test Curiosity, Jasmine, Alaska, Sulphur 9/22,23,24/89
Water

Quality Test Jasmine, Alaska, Sulphur 10/16,17,18/89

See Sulphur Springs System Diagram Page 5
and Appendix A for Map

II. HISTORY OF PREVIOUS TESTS:

In 1958 Dye tests were conducted by the City of Tampa Water
Department and later published by the USGS. The velocities of
320 - 380 ft/hr were established from the Curiosity/Blue Sink
area to Sulphur Springs (28 to 40 hrs). deer v;{géities o% 210
ft/hr were established for flows from Curiosity/Blue Sink to

-5-



RESOLUTION No. g8s- ©47

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF TAMPA, FLORIDA;
EXPRESSING ENCOURAGEMENT AND SUPPORT FOR THE REVITALIZATION AND
REOPENING OF THE SULPHUR SPRINGS POOL AND RIVERFRONT PARK;
PROVIDING AN EFFECTIVE DATE.

WHEREAS, the Sulphur Springs Pool is a natural landmark and a
cultural and historic resource of the City of Tampa, which
formerly brought great recreational enjoyment to the citizens of
the area for more than a century; and

b

WHEREAS, the Pool and adjacent Riverfront Park have been
closed since June, 1986 on advice of the Hillsborough County
Health Department due to unacceptable bacteria levels; and

WHEREAS, Sulphur Springs is known to be hydrogeologically
connected to several upstream natural springs and sinkholes which
have been affected by urban stormwater runoff and other activities
of man; and

WHEREAS, concerned citizens of the City of Tampa, including
the Sulphur Springs Action league, consider the pool's reopening
to be a key element to the revitalization of the area and a
deserving goal which will benefit all citizens of the City of
Tampa.

NOW, THEREFORE,

BE IT RESOLVED BY THE CITY COUNCIL
OF THE CITY OF TAMPA, FLORIDA:

Section 1, That the City Council of the City of Tampa
does hereby express its encouragement and support for the
revitalization and reopening of the Sulphur Springs Pool and
Riverfront Park.

Section 2. That the City Clerk of the City of Tampa send
copies of this Resolution to the Southwest Florida Water
Management District, the Hillsborough County Environmental
Protection Commission and the Florida Department of Environmental
Regulation.

Section 3. That all proper officers of the City of Tampa do
all things necessary and proper in order to carry out and make
effective the provisions of this Resolution.

Section 4. That this Resolution. shall take effect
immediately upon its adoption.

PASSED AND ADOPTED BY THE CITY COUNCIL OF THE CITY OF TAMPA,

FLORIDA, ON APR ¢
/m /ﬁvp/

7‘]9(73
ATTEST: IRMAN, CITY COUNCIL

~ ;;%féi>rt/<L(Ac// R AL ALALL
CITY CLERK VA

D E@E&WE

r=g 08 1389

CITY COUNCIL ATTORNEY

EHVIRONMENTAL ENGINEERING
CONSULTANTS, INC.

-6- é;é/yul/:;



Poinsettia (Jasmine) (25 hrs). The dye was visible at Sulphur
Springs for 23 hours after arrival. See Appendix J.

In 1987 Mr. Mike Burwell of the City of Tampa Department of
Public Works Stormwater Management Division tried to recreate the
1958 test. No connection could be dye traced from Curiosity to
Sulphur and plugging of the sink was surmised. A positive
connection befgeen Orghid Sink and Sulphur Springs with a
velocity of 320 ft/hr andﬂa éo-hour.time of arrival was
established. The dye took about 26 hours to flush out of the
Sulphur Springs Pool. See Appendix L.

The City also commissioned a microbia] study of the
Curiosity, Jasmine, Orchid, Alaska éinks and Sulphur Springs in
1987. See Appendix M. It concluded that Jasmine and Orchid
could be contaminating Su]phuf Springs with bacteria but that

Curiosity and Alaska were not.

IT. DYE TEST ALASKA 1I:

On January 14, 1989 divers equipped with special dry suits
for hazard protection descended to the base of Alaska Sink and
introduced 1 gallon of concentrated green dye. The Sulphur
Springs Pool, the river and the Gazebo wells were then observed
for the presence of dye.

Previous tests by the City of Tampa in 1958 and 1987 yielded
underground velocities of 315 and 320 ft/hr for the system.
Therefore to traverse the 1,800 feet the time was estimated to be
about 5.67 hours or 5 hours 40 minutes.

-7-



No visible dye was observed at the pool in the time
estimated and at first there was disappointment that the Alaska
Sink may not be directly connected. There was a sighting of
green water in the river near the Harbor Club but it was not
completely positive. See map in Appendix A.

Dye was introduced at 9:59 AM. Sightings were made
thereafter and recorded. Samples were taken and bottles kept
cool and free of sunlight. A blank was taken at Sulphur Springs
Pool for background fluorescence samples.

The following Table summarizes field observations.

Alaska Dye Test Saturday, January 14, 1989

Fluorescence

Readings Time Comments
- 9:59 am Dye introduced by divers in Alaska
0 11:45 am No color SS sample #1 hand grab
0 12:45 pnm No color SS sample #2 hand grab
- 12:45 pm Green dye noted in River at Harbor
Club by Dexter, Darwin & Jeff
110 1:15 pm Hillsborough River at Harbor Club
Sample #3
0 1:55 pm No color SS sample #4 hand grab
0 2:55 pm No color SS sample #5 temperature
2409C hand grab
100 3:59 pm No color SS sample #6
50 5:00 pm No color SS sample #7

On Sunday, January 15, 1989, Mr.
Joe Stewart took four more grab

samples
840 8:05 am No color SS
1020 9:05 am No color SS
1140 10:00 am No color SS
170 11:00 am No color SS

During the test the gauge height was 7.63 and 7.64 which
continuously held flows from 40.4 to 40.6 cfs (26.17 mgd). See
USGS Data from SS Pool in Appendix I. Water level at Alaska was
about 8.6 ft and at the SS Pool 7.63. About a 1.0 ft gradient

existed.
-8-
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It was not until the following month when samples were taken
to the City of Tampa lab that fluorometer readings confirmed that
non-visible amounts of dye were indeed present. The time of
arrival was 6 hours and could have been less because samples were
only taken on the hour.

In addition, the river sample taken at the time of the green
water sighting confirmed dye being present only 3.25 hours after
placement. Other samples collected at the pool the following day
indicate that as much as 25 hours after introduction that dye was
still arriving at the pool.

In that dye was not plainly visible but only present in non-
visible concentrations at the pool it would indicate that under
normal conditions only a sltight flow connection from Alaska
exists. Dye seeps slowly since small amounts of water flow into
the sink displacing waters contained within it.

The time of arrival was very close to that predicted 6.0 vs
5.67 hrs and indicates Alaska is in the flow line of Curiosity
and Orchid. The 1958 dye test of Curiosity yielded non-visible
concentrations of dye in Alaska (10th Street) some 25.67 hours
after introduction. The quickness with which water reached the
river 3.25 hours traveling a distance of some 1,750 feet yields a
velocity of 538 ft/hr. The river water level being about 5 to 7
feet lower than the Sulphur Springs Pool would have a greater
hydraulic gradient and would corroborate USGS Titerature which
cites greater velocities as flows near the Hillsborough River.
See Appendix K.
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The divers that introduced the dye could not physically feel
water moving into or out of the base of the sink. The sink had a
great deal of debris in it and the actual location of
inflow/outflow in the spring/syphon is unknown. This dye test
yielded valuable confirmations as a beginning toward developing
more data on travel time and pathways. In addition, the
interconnection of Alaska to Sulphur had never been proved

before.

IV. DYE TEST JASMINE I:

Failing to get City of Tampa legal permission for divers to
access the Jasmine Sink by the test date of January 20, 1989, the
dye had to be introduced via boat. The dye was lowered to the
syphon base in a container via a rope. See Appendix E for Map.
This method accounted for a lag time of dye to exit the sink of
up to 1 hour.

Mr. Mike Burwell of the City of Tampa, who conducted the dye
test at Orchid in 1987, gave advice on procedures. See Appendix
B for Correspondence.

Water samples were taken at 12 locations over varying time
periods up to 48 hours. A total of 155 water samples were taken
and analyzed for fluorescence by the City of Tampa Hooker’s Point
lab. The locations were Jasmine Sink, Jasmine Wells 1, 2, 3,
Pless Well, Church Well, Orchid Sink Well 1 and 2, Alaska Sink,
Harbor House (Tourist Club) Well, Gazebo Well and Sulphur
Springs.

-11-



The Sampling/Location Matrix was as follows:

1 - Jasmine Sink 8 - Orchid Well #2

2 - Well #1 9 - Alaska

3 - Well #2 10 - Harbor House (Tourist Club) Well

4 - Well #3 11 - Gazebo Well

5 - Pless Well #4 12 - Sulphur Springs

6 - Church Well #5 0 = Gallon
7 - Orchid Well #1 X = 500 mi

12345€6 78 9 10 11 12

1/20/89 Samples
10 am Initial 000000 00 0 0 0 O }

11 am 1 hr. X XX X XX X X

12 pm 2 hr. X X X X X X X X Gal Of Ea.
2 pm 4 hr. X X X X X X X X X X X X JB & RP

4 pm 6 hr. XX XX XX X X

6 pm 8 hr. X X X X X X X X %
Sunset

8 pm 10 hr. XX X X XX X X RW

12 pm 14 hr. X X X X X

1/21/89

4 am 18 hr. X X X X X :
Sunrise RW & FR

8 am 22 hr. X X X X X X X X X X X X v

10 am 24 hr. X X X X X r

12 am 26 hr. X X X X X FR

2 pm 28 hr. X X X X X X X X X X X X Y

4 pm 30 hr. X X X X X RW & DC

6 pm 32 hr. X X X X XX X X X X X X §
Sunset DC

10 pm 36 hr. X X X X X t

1/22/90 * DC

2 am 40 hr. X X X X X s

6 am 44 hr. X X X - X i

RW

Sunrise

10 am 48 hr. XX XX XX X X X X X X ¥

* Isco Automatic Samplers in Use @ Sulphur Springs.
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The following Table summarizes field observations. Jasmine Dye Test Friday

January 20,
Time/Date

1/20/89

10

.
.

11:

11:

(Yol ey}

9
10

00
10
30

:00

: 30

:00+ pm

:00

: 30

:30+ pm

am
am
am
pm
pm

pm

pm

1/21/89

12:

1:

W

45
00

: 30
: 30
: 30

6:

00

10:00

am
am

am

am
am

pm
pm

1/22/89
2:00 am

6:00 am
10:00 am

10:30 am

Note:
A11 samples taken to EEC for storage and transfer to City of Tampa Lab.

Saturday, January 21 and Sunday, January 22, 1989.

Location Remark

Jasmine Dye set via John Burkart

(Poinsettia or Trinity) Boat & Sealed bowl on String.
" Initial Sampling Run complete

by JB & Rafael Perez.

Dye evenly dispersed in

Sinkhole.

Dye does not appear to be

exiting the sink.

Dye appears to have centralize

in the sink per RP.

" Rainfall starts, Rob Wallace.

Water level at Jasmine 12.0+ft

No visible dye but there is

poor visibility after dark in

center of spring.

" Orchid water level 1.5 ft

below spillway on east side of

sink. Rainfall stops.

Jasmine water level 11.75 +
" Orchid water level 2.5 ft. +
below spillway on east side.
Jasmine Rain starts.

Jasmine Rain stops.

Jasmine Water Level 12.0
Raining again.

Jasmine Water Level 13.5 Rain
Steady - Dan Chesser.
Jasmine Water Level 1.5-2.0
(11.5 - 12.0) ft. - Not
raining.

Jasmine Water Level
" Up about 1 foot (12.5 - 13.0)
since last reading. Raining
Again. DC
" Missed Gazebo Well Sample - RW
Clear sky for final round of
samples RW.
" Orchid Water Level 4.0 + ft
above spiliway (est. el. 22.0)
RW
Jasmine Water Level 12.25 RW
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Well Data: See Appendix E for Location Maps.

Pless Well 0-17 ft sand, 2 ft clay, 8 ft limerock, 27 ft deep - 2" steel
casing - hand driven used for yard sprinkler system. Good flow.

Jasmine Well 1

Total Depth for casing 33.1 ft. Static WL 16.
Total Depth for casing 31.6 ft. Static WL 16.
Total Depth for casing 42.6 ft. Static WL 19.
Total Depth for casing 36.5 ft. Static WL 22.

U100 OO

2
Orchid Well 1
2

Dye placed in the water at Jasmine took over 24 hours to dissipate
based on fluorometer readings. A shallow upstream well (Jasmine 1) placed
by the City of Tampa showed no evidence of dye.

The following table shows the wells in the vicinity of Jasmine
flourometer readings: (For Locations See Map Appendix E.)

Jasmine 3 Jasmine 4 Jasmine 5

Jasmine 2 EEC Pless Well Church Orchid Orchid

Jasmine 1 Downstream Wellpoint South of Well Sink Sink

Hour Upstream South SW of Sink Sink SW Well 1 Well 2
Initial 0 0 0 0 0 0 0
1 0 0 50 0 10 0 0
2 0 10 220 0 10 0 0
4 - 0 0 0 0 0 0
6 0 0 300 100 0 0 0
8 - 0 110 0 50 0 0
10 0 20 160 50 110 0 0
22 - 55 130 60 90 0 50
28 0 185 0 0 110 0 100
32 0 0 0 0 0 80 180
48 - 0 110 - ; 0 0 140

- = No test.
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The following table shows the results of flourometer readings

at these Tocations:

Alaska Harbor House Gazebo Sulphur
Hour Sink (Tourist Club) Well Well Springs
tnitial o s0 o 0o
3 0 - 0 0
8 0 - 0 0
14 0 - 0 0
18 0 - 0 0
22 0 50 0 2
24 0 60 0 12
26 0 80 0 18
28 0 120 0 15
30 0 150 0 10
32 0 150 0 8
36 0 - 0 4
40 0 150 0 3
44 0 220 - 4
48 0 320 0 2
- = Not tested.
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Other downstream shallow wells in the vicinity showed dye
within 1 to 6 hours of placement. A church located next door
having a well of unknown depth showed the presence of dye in 8
hours.

Shallow monitoring wells around Orchid Sink showed dye at 22
and 32 hours. Alaska Sink and Gazebo wells never showed any trace
of dye. The Harbor Club (Tourist Club) Well showed dye at 24 hour
time arrival with the concentration still rising at 48 hours.

- Sulphur Springs Pool showed a time of arrival of 22 hours
with a peak at 26 hours. Dye was still dissipating at 48 hours
and the conclusion of the test. At no time was the dye visible
during the sampling.

Based upon a distance of 7,500 feet between Jasmine and
Sulphur Springs, the travel time nets a velocity of 341 ft/hr.

The head differential was from 12 - 13.5 at Jasmine to 7.66 - 7.67
at Sulphur Springs. Flow was 41.0 - 41.2 cfs. (26.56 mgd). About
at 4.5 - 6.0 ft. gradient existed during the test.

The direct connection of Jasmine Sink and Sulphur Springs had
been surmised before, but never proved. This was the first test
to do so. It also correlated well with the City of Tampa’s test
in 1987 from Orchid to Sulphur wherein a 20 hour time of arrival

was established.
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V. DYE TEST ALASKA II:

On February 11, 1989 divers again descended into Alaska Sink
and released 2 gallons of concentrated green dye at the base ofthe
sink about 28 feet below water surface. The time of release was
conveyed via underwater line from the divers to surface
microphones and then signal sent over short-wave radio to Sulphur
Springs Pool.

As soon as the release of dye was signaled the flood gates at
Sulphur Springs Pool were opened to lower the water level in the
pool sltightly over 5.1 feet in 2 hours. The level at Alaska
started receding immediately and had Towered 0.5 feet in 5 minutes
and a maximum of 3.3 feet in 3 hours.

Listed below are the relative water elevations recorded as

the water levels at both locations fell:

Sulphur Springs Pool Alaska Sink
February 11, 1989 9:28 A.M. 7.64 ft. 9:27 A.M. 8.63 ft.
9:30 A.M. 6.50 ft. 9:33 A.M. 8.15 ft.
9:33 A. 5.80 ft. 9:37 A.M. 7.24 ft.
9:35 A.M. 4.75 ft. 9:42 A.M. 6.31 ft.
9:40 A.M. 3.03 ft. 9:47 A.M. 5.93 ft.
9:43 A.M. 2.90 ft. 9:52 A.M. 5.83 ft.
9:47 A.M. 2.75 ft. 9:57 A.M. 5.67 ft.
9:53 A.M. 2.66 ft. 10:07 A.M. 5.60 ft.
10:30 A.M. 2.51 ft. 10:17 A.M. 5.50 ft.
11:30 A.M. 2.48 ft. 10:27 A.M. 5.49 ft.
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(Continued)

Sulphur Springs Pool Alaska Sink
February 11, 1989 3:46 P.M. 2.54 ft. 11:27 A.M. 5.35 ft.
5:23 P.M. 2.5+ ft. 12:27 A.M. 5.33 ft.

5.36 P.M. 7.0+ ft.

The gate at Sulphur Springs was closed at 5:23 P.M. and was
back to normal water level at 5:37 P.M. at which point the test
was terminated. The flow at the beginning of the test was 40.6
cfs or 26.2 mgd. When the gates are Towered the flow increases
due to the dewatering of the aquifer storage and an increased
hydraulic head is established. The amount of flow increase is not
known because the flow vs staff gauge at lower elevations of the
slidegate has not been calibrated. The USGS staff gauge readings
for the test dates are in Appendix I.

Fluorometer and bacteria readings were taken at the pool
after the dye was introduced in Alaska. Four points downstream
were observed; Hillsborough River at the Harbor House, Harbor
House Well, Sulphur Springs Pool and the Gazebo Well.

At Alaska the dye dissipated rapidly due to the drawdown
action. An attempt was made to introduce neutral buoyancy spheres
into the base of the sink hoping they would find their way to
Sulphur Springs. However, the balls though at the correct
specific gravity, displayed no movement as the velocities were
almost imperceptible to the divers. The divers indicated the dye

did appear to move away from them.
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The following table reflects fluorometer readings taken and

analyzed at the City of Tampa Laboratory:

Read Later
on 9/5/89
Hills. Harbor Sulphur with USGS

Time Alaska River House Springs Flourometer Gazebo
T=0 0 0.40 0 0 4% 0
T=1 0.61 0.35 0.45 0 - -
1.5 - 0.35 - 0.40 5% -
2.0 0.40 0.40 0.60 0.35 5% -
3.0 - 0.40 - 0.35 5% -
3.5 - - - 0.62 5% -
4.0 - - 0.20 3.42 5% 0.25
4.5 - - - 8.45 9% -
5.0 0.35 0.35 - 8.80 12% -
5.5 - - - 6.00 10% -
6.0 - - - 4.40 7% -
6.5 - - - 2.82 7% -
7.0 0.35 0.35 - 1.58 7% -

The Harbor House well had dye appear within 1 hour. The
Hillsborough River yielded no visible or analytical test to show
presence. Presumably, lowering the head made the pool the
preferable route for the dye due to the visible quantities
apparent at the pool. Traces of dye appeared at the pool in 1.5
hours. Field notes record a slight color at 2.5 hours. The dye
was visible at the 3.5 - 4.0 hours ranges and reached a deep green
color at 4.5 - 5.5 hours. When the gate was closed at the end of
the test green color was still evident in the pool basin. The
water level rose rapidly and was back over the spillway in 14
minutes. However, it took the system over a day to achieve the
7.64 elevation at which the test started. This is due to

replenishing the lost storage capacity when the gates Towered.
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Further, readings of water levels were taken in North Tampa
to help locate interconnected points. Water levels at stormwater
retention basins and sinks at 109th Avenue and N. Blvd. (SRB),
Curiosity Sink, Seneca SRB, 99th Avenue and Club SRB, Jasmine

Sink, Alaska Sink and Sulphur Springs were observed.

109th & 99th &
2/11/89 N. Blvd. Curiosity Seneca Club Jasmine

W.L./Time W.L./Time W.L./Time W.L./Time W.L./Time
0 9:28 AM 23.6/7:00 22.3/7:05 22.25/7:08 17.8/7:15 12/0/9:30
1 10:28 AM 23.7/10:33 22.4/10:40 22.15/10:46 17.7/11:03 11.4/11:07
2 11:28 AM 23.7/11:57 22.5/12:04 22.15/12:14 17.7/12:43 11.25/12:23
5 2:28 AM 23.7/3:23 22.7/3:16 22.15/3:18 17.7/3:05 11.0/3:11
7 4:28 AM 23.7/5:13 22.6/5:12 22.15/5:07 17.7/4:49 10.9/4:54

From the above readings it is apparent that 109th, Seneca and
99th Stormwater Retention Basins are not influenced within a 7
hour period. Jasmine Sink however, was visibly drawndown within
1.5 hours and continued to recede as long as the gate was open at
Sulphur Springs. Since Jasmine is over 7,500 feet north of
Sulphur Springs the water storage Tost is in a 1 ft. (Jasmine) to
5 ft. (Sulphur) drawdown over the system. Since the flow has not
been calculated below 6.3 ft. at Sulphur Springs the water flow is
unknown for this drawdown.

Bacteria samples were also taken at Sulphur Springs on a one-
half hour basis from 9:00 AM to 3:30 PM. This was done to see if
inducing a head and changing flow characteristics would have any

-20-



effect on bacteria levels. However, the test was conducted on a
Saturday and when the samples were delivered to the Hillsborough
County Health Department the following Monday, they were beyond
the 30 hour hold time and would not be run. Sample sheet in
Appendix C.

This experiment was to vary the head conditions to gain more
data on travel times and aquifer velocities. This test drew upon
a January 9, 1988 drawdown test which established an Alaska-
Sulphur connection. See Appendix C. The Harbor Club and Gazebo
wells confirmed dye presence but the River did not show visible or
analytical dye presence. Visible dye appeared at Sulphur Springs
in a 3.5 hour time of arrival and peaked at 5.0 hours.

Unlike the Alaska I test, green dye was plainly evident at
Sulphur Springs Pool. Apparently the suction provided by lowering
the flood gates drew more dye out of Alaska Sink into the flow
stream to Sulphur Springs. With two varying travel times at two
different sets of head conditions more can be Tearned about the
aquifer system. The dramatic change in elevation at Alaska pius
the dye trace interconnection prove without a doubt the relation
of this sink to Sulphur Springs. The drop in elevation at Jasmine
further extends the interconnection of Sulphur Springs to upstream

sinks.

VI. DYE TEST JASMINE II:

Another dye test was conducted at Jasmine Sink with a diver
placing dye at the base of the sink directly into the syphon.
This sink has a spring at the base of the north side and a syphon
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on the south side. On Friday, May 19, 1989 at 5:00 PM the diver
released 1 gallon of concentrated dye which immediately flowed
into the main flow system on its way to Sulphur Springs. Some dye
remained in the sink but due to this method of placement there was
no lag time in the sink itself as opposed to Jasmine I.

It was initially planned to change the head condition by
lowering the gate at the pool in the same manner as Alaska II.
However, there were delays encountered in getting City approval to
conduct the test (See Appendix D for correspondence). The City
Stormwater Department finally consented to the test on May 5,
1989, but by this time the Water Department had started pumping
and the pool was on-line for drinking water usage. In this mode
the pump (19.8 million gallons/day) adjacent to the pool lowers
the level of the pool about a foot by its suction action. When
the pool is being pumped water quality is of concern to the Water
Department and they would not allow the gates to be opened at
Sulphur Springs. Opening the gate for sustained periods has been
known to increase chlorides in the pool.

Since the intent of the test was to obtain another flow
reading and time of travel at a different set of head conditions
(Jasmine I, 12.0+ to Sulphur Springs 7.5+ = 4.5 ft) this test was
undertaken with the City Water Department having been pumping the
pool for over a week. Thus the system was stabilized and no
rainfall had occurred for the previous 10 days. The head
conditions at the time of the test were Jasmine 10.0+ and Sulphur
Springs 6.3+. The hydraulic head was thus 3.7 feet for this test
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where it had been 4.5 feet in the prior test which was also
affected by rainfall.

Using a simple hydraulic formula, which will be discussed
later, an estimate was made of the Jasmine to Sulphur Springs
travel time and velocity based on the head conditions of May 19,
1989. The estimated time of arrival was 24.25 hours assuming no
rainfall. Jasmine I had established a 22 hour time of arrival
including a 1.0+ hour lag time in the sink itself. The previous
test yielded a 341 ft/hr velocity so with the lower driving head
the velocity was predicted to be about 310 ft/hr.

After dye placement water samples were taken hourly from 6
wells around the sink, in the Jasmine Sink and in the 2 Orchid
wells for 5 hours. Starting at 2 PM on Saturday, May 20th water
samples were taken every 2 hours until 10 PM. An ISCO automatic
sampler was set to run every half hour for 24 samples from 10:30
AM to 10:00 PM on Saturday. A total of 85 samples were taken and
preserved for fluorescence analysis.

Mr. Greg Jones had obtained the loan of a fluorometer from
the USGS in Tampa. The hope was that the Sulphur Springs dye
testing effort could be enhanced if a fluorometer was readily
available. Unfortunately, the piece of equipment was old and
difficulty was obtained first in getting it to run and then in
having reliability. Eventually, it was coerced into producing
data which would yield relative fluorescence readings but

concentration testing was not possible.
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Field Notes and Observations
Friday, May 19, 1989
5:00 PM Dexter Huc set dye in Jasmine Sink, RW
6:00 PM Jasmine, Jasmine 1, 2, 3, Pless, Church, 924, Orchid 1,
2, RW
7:00 PM Initial samples taken Alaska, Harbor House and Sulphur,
Jasmine, 1, 2, & 3, Pless, Church, 924, Orchid 1 & 2 RW.
8:00 PM Jasmine, 1, 2, & 3, Pless, Church, 924, Orchid 1 & 2 RW.
9:00 PM Jasmine, 1, 2, & 3, Pless, Church, 924, Orchid 1 & 2 RW.
& 3
, S

10:00 PM Jasmine, 1, 2, , Pless, Church, 924, Orchid 1 & 2 RW.
Jasmine, Alaska ulphur, RW

Saturday, May 20, 1989

2:00 PM Jasmine WL raised and lowered 0.25 ft. Water stain
evident reason unknown? Rain? No green dye is evident
at Sulphur. Dye is gone from sink FR.

7:30 PM Need to get City Water Department pump flowrate. Flow
over spillway about 3.4 cfs or 2.2 mgd. Southern half
of pool has unusual green tint more so than north half.
Took grab sample 26.5 hrs., RW

7:40 PM Opened plug at Harbor House Well - about 1.0 gpm, RW

9:30 PM Definite visual confirmation of green dye! 28.5 hr.+, RW

11:10 PM Dye still visible, RW & DC

11:30 PM Jasmine WL 10.0 Curiosity WL 20.3, RW

Sunday, May 21, 1989

4:00 AM Pool still has green color, DC

Due to problems getting the USGS fluorometer to function for
the test, an attempt was made to estimate the correct time of
arrival by comparisons to the 1987 Orchid test. During that test
dye introduced at Orchid Sink was visible at Sulphur Springs for
about 9.0 hours. The dye peaked in concentration about 6.0 hours
after time of arrival. The peak took place 3.0 hours after a
visible concentration was reached. See Appendix L.

Using this previous City test as a guide the following

comparison was made.

Time of Visibility Visibility
Arrival Start Peak End
Orchid 87 T+ 20.0 23.0 26.0 32.0
Jasmine II 89 T + 23.5 26.5 29.5 35.0
S 9 hrs.--------- >
<---3.0---->
<------- 6 hrs.---------- >



Therefore, from this curve fitting comparison to the Orchid
test of 1987 and in the absence of fluorometer analysis it is
estimated the time of arrival was about 23.5 hours. A 24.25 time
of arrival had been predicted so this was excellent correlation of
data of the Jasmine to Sulphur Springs connection. Since a rise
in water level at Jasmine occurred after the dye had been set it
is possible a small rainfall event took place in the neighborhood
that went undetected. Regardless, a slight rise in water level
would have increased the driving hydraulic head and could have
reduced travel time slightly. Precision of 1-2 hours in
predictability over 7,500 feet at this point was deemed acceptable
results.

The dye arrived at Sulphur Springs based on visual estimates
at 26.5 hours. The dye was plainly visible up to 35 hours after
placement. The City Water Department had been pumping the pool
for at least a week so the whole North Tampa system up to
Curiosity Sink had stabilized. This test though not performed at
expected head conditions yielded more data on the systenm.

Much more confidence as to travel time predictability has

been gained through these dye tests.

VII. TRAVEL TIME CALCULATIONS:

In an effort to better understand the aquifer system and to
predict the flowrates of water from upstream sinkholes to Sulphur
Springs, a crude modeling attempt was made. Simplifying
assumptions included that the flow conduit from Curiosity to
Jasmine to Orchid to Alaska to Sulphur was fairly well developed.
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This had been evidenced by the historic dye test and the
substantial flow reporting to ground surface at the Springs.

Therefore, since the system seemed to act as an underground
conduit with several "windows" to the aquifer Manning’s equation
was tested for general applicability.

Manning’s equation is an empirically derived relationship
between the following components:

l;%gg R2/3 S1/2

velocity ft/time unit
coefficient of roughness

hydraulic radius = wetted perimeter
diameter

Where

o < <
wonowon

S = slope ft/ft

Velocities have been established quite easily and seem to be
fairly constant over a 30 year span. The slope or hydraulic
gradient is known based on survey datum existing throughout North
Tampa at the aquifer "windows". The coefficient of roughness and
hydraulic radius are unknown due to the subterranean nature of the
conduit. Yet the two knowns can be calculated in to the equation
in order to solve for a factor of n and R which will be constant
for the system.

Hence for the Jasmine I test the following was calculated.

Velocity: 7,500 ft divided by 22 hrs. = 341 ft/hr

Slope: Jasmine 12.0 - SS 7.45 = 4.55 ft

4.55 ft divided by 7,500 = 0.06067%

Reconfiguring the equation to solve for the unknown we find:

Rlli Constant v
n 1.486(5)1\2
341
(1.486)(0.06067%)1\2 = 9316
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Therefore, the unknown coefficient of roughness and hydraulic
radius of the aquifer flow system have a constant value in the
Jasmine to Sulphur Springs run of R2\3/n = 9316.

Taking this value and manipulating the S value or hydraulic
gradient we can now see varying values of velocity. In fact this

was what was used to predict the travel time for Jasmine II.

S (Jasmine 10.0-Sulphur 6.25 ft) divided by 7,500 = 0.0005

V = 1.486 (R2\3/n) s1\2

1.486 (9316)(0.0005)1\2

309.5 ft/hr.

Taking the predicted velocity and calculating the travel time is
as follows:

Distance = Velocity x Time

Time = Distance
Velocity
Time = 7,500 ft divided by 309.5 ft/hr = 24.23 hrs
say
24.25 hrs.

This is how the previously predicted time of arrival for Jasmine
IT was calculated.

The same calculations were performed upon the Alaska to
Sulphur Springs dye test. The Alaska I test was initiated with a
hydraulic gradient of Alaska 8.63+ to Sulphur Springs 7.64 or a
delta of 1.0 ft. This distance is 1,800 feet, therefore the slope
is 0.000556. The velocity was 1,800 feet divided by 6 hours or
300 ft/hr.
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Using this information and solving for the unknown aquifer

constant n and R we find.

(Rgli) constant v
n 1.486(5)1\2

300
1.486 (0.000556)1\2 = 8,562

During the Alaska II test with the Sulphur Springs gates open
after 1 hour the hydraulic gradient was 2.98 ft (Alaska 5.49 -
Sulphur 2.51). Using this revised gradient of S = 2.98/1800 =
0.0016556.

Solving for the velocity at this artificially induced head:

V = 1.486 (R2\3/n) sl\2Z

1.486 (8562)(0.0016556)1\2

517.7 ft/hr.
Time of arrival therefore is:

Time = Distance = 1,800 ft = 3.48 hours
Velocity 517.7 ft/hr

When this calculated time of arrival is compared to the
observed data the correlation is nothing short of excellent! The

mystery of the system is revealing itself.

VIIT. WATER QUALITY SAMPLING:

A "Water Quality Sampling Plan for Alaska and Sulphur
Springs" was prepared for SWFWMD to be reviewed and approved as a
basis for executing the study. See Appendix U. As originally
conceived the work would center on the relationship between Alaska
and Sulphur Springs. Water Quality testing was to take place
after travel times could be established. Water flowing under
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Alaska would have certain water quality characteristics and these
could be compared to Sulphur Springs to see 1) how water quality
reacts as the flow progresses from north to south and 2) how water
quality might change from dry season to wet season.

The study originally budgeted 4 tests at 2 locations for a
total of 8 water quality composite samples. The samples were to
be taken by trained volunteer labor with a contract laboratory
being paid for the analytical work. However, Mr. Tom Cardinale,
Lab Manager of the Hillsborough County Environmental Protection
Commission offered their Taboratory services and thus the study
was able to extend to 4 tests for 4 locations and more parameter
added. The funds budgeted for water quality analytical was
diverted to buy more concentrated flourescent dye.

The 1ist of parameter selected was chosen based on general
water characteristics, aquifer characteristics and urban runoff

characteristics.

General Water Quality Aquifer Characteristics
pH
Calcium Ca
Color Sodijum Na
Turbidity Magnesium Mg
Temperature Alkalinity

Sulfates SO4
Chloride C1

Urban Runoff Characteristics
Total Coliform

Fecal Coliform

Fecal Streptococcus

Nitrate & Nitrite NO3 + NO»
Residual Solids

0il & Grease

Lead Pb

Chromium Cr
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The intent was to extend the water quality testing to each
aquifer "window" currently known in the Sulphur Spring system.

See Figure 1 and Map in Appendix A. Curiosity Sink though judged
not to be connected by the City in 1987 does have a spring which
boils water in the rear of the 11513 Ravine Drive. Jasmine Sink
and Alaska Sink both have historically been shown to be connected
to Curiosity as well as Sulphur Springs. Therefore, these four
points constitute the four best known accessible points to take
water quality measurements of the aquifer as it moves south
through North Tampa.

The strategy applied was to sample Curiosity at the beginning
of the test. Wait about 24 hours (the USGS published 25.4 hrs) to
sample Jasmine (also known as Poinsettia or Trinity Springs) and
then wait about 16 hours to sample Alaska and then another 6 hours
to Sulphur Springs. Water samples with the exception of Curiosity
were to be 2 hours composites to account for variation in flow and
lack of precision.

If all water was taken from the same underground stream at
various points then hopefully any increase in constituents from
north to south might point to inputs to the system and may point
the way to finding a source of contamination. Similarly, tests
were to be varied as to rainfall. The first test was a dry
weather test and the other beginning, middle and end of the wet
season. In this manner the water quality of the system could be

studied and conclusions drawn from the data.
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IX. WATER QUALITY TEST #1 DRY WEATHER:

The first water quality test was to be performed in May to
establish the dry weather water quality of Alaska and Sulphur
Springs. Since the Hillsborough County Environmental Protection
Commission had volunteered laboratory services the scope of the
sampling was extended. Two other upstream aquifer windows were
added; Curiosity and Jasmine. Due to the delays in getting
permission to perform the Jasmine II dye test, the water quality
testing was not performed until the first week in June. The
sampling was scheduled when weather reports indicated rain may be
on its way. Between the Alaska Il dye test and this test
preparations were being made to facilitate sampling for water
quality.

A diver was used to place a 1/4" suction line in the
underwater mouth of Sulphur Springs. This line was weighted and
wedged in a crevice such that the force of the flow would not
dislodge it. The other end was tied off at a Tadder on the
northside of Sulphur Springs.

It was intended that divers would set all of the suction as
close as possible to the aquifer windows for the best possible
water quality data representing the underground stream flow.
Alaska and Jasmine were put in place by divers, weighted and tied
off at the surface. Time ran out when weather reports predicted
rain and the Curiosity Sink suction line had to be set by hand

from the surface with a weighted rock.
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The samples were taken with a peristaltic pump that was
hooked up to first purge the line downward to flush any solids
free and then pumped for 15 minutes to clear the line for
analytical sampling. Field measurements of pH and temperature
were taken. Notes were made on the water level, clarity of
sample, duration of sample, location of suction line and other
pertinent information. Since this was the dry weather sample with
no stormwater, grab samples were the only thing needed. It took
about 12-15 minutes to fill all sample jars.

Access to Curiosity Sink was provided by Mr. Ron Jeddon of
11513 N. Ravine Drive. He located the point of the spring boil
that is visible in the pond in his backyard. See Location Map
Appendix E. This was where the suction line was lowered the day
of the sampling. The water clarity at the surface was turbid and
murky with temperature of 279C. The water from the suction line
placed 18 feet deep was crystal clear; no turbidity and
temperature of 2590C.

At Jasmine the City provided keys for access and since no
diving was to be performed for sampling it was not necessary to
notify the City or have the police dive team on standby as was the
case for previous dives at Jasmine or Sulphur. The suction line
was located at the spring side of the sink (north side) in about
15 feet of water.

At Alaska the suction line was set on the northwest corner of
the sink in about 28 feet of water. This corner was chosen by the
divers as that most likely to be near the freshwater flow into the

sink.
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Curiosity, Jasmine, Alaska and Sulphur were four points known
to have been connected and all somewhat in line as the water flows
south through North Tampa to its outfall at the pool. It was
hoped by observing the water quality in the dry season and then
over the duration of a rainy season that conclusions about water
quality could be obtained. Varying water quality over distance
might point to where the degrading inputs are taking place. The
first sample at Curiosity was taken at time (T=0) then the Jasmine
sample would be taken about T=24 (USGS published 25.4 hrs) with
Alaska at T=40 (6 hrs up stream of Sulphur) and Sulphur at T=46
(22 hours from Jasmine). Therefore, water quality can be

monitored as the underground stream flows through North Tampa.
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WATER QUALITY TEST #1 DRY WEATHER
SUMMARY TABLE

Curiosity Jasmine Alaska Sulphur
General W.Q.
Date/Time 6/5/89 9:48 AM 6/6/89 7:45 AM 6/7/89 8:45 AM 6/7/89 7:39 AM
pH 7.34 7.20 7.25 7.26
Color Pt/Co 5 5 2 6
Turbidity NTU 1 4 2 1
Temperature 9C 25.0 25.0 24.0 24.0

Aquifer Characteristics (mg/1 unless noted):

Calcium Ca 67.5 102 109.5 118
Sodium Na 9.0 110 19.0 192
Magnesium Mg 3.0 14 5.5 22.5
Alkalinity 149 180 230 160
Sulfates S04 16 84 49 140
Chlorides C] 16 224 32 385
Fluorides F - - - -
Potassium K 1.0 - 0.5 -
Urban Runoff Characteristics
Total Coliform Tc
#/100 ml 8 64 232 1400
Fecal Coliform Fc
#/100 ml <4 <4 124 1000
Fecal Streptococcus FC
#/100 ml 36 132 100 500
Nitrate & Nitrite
NO2, NO3 0.42 0.20 1.91 0.52
Residual Solids 216 697 393 1040
0i1 & Grease 0&G <0.1 1.4 1.4 2.4
Lead Pb ug/1 <20 <20 <20 <20
Chromium Cr ug/1 <40 <40 <40 <40
Comments: WL 19.75 WL 9.7 WL 8.1(est) WL 6.5
12 minutes 15 minutes 15 minutes 15 minutes
Sample Sample Sample Sample
Suction Line Suction Suction Suction
18 ft deep line 15 ft deep 28 ft deep 28 ft deep
Spring N/side N/E corn. center
spring

moved up due to rain
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The first sample was taken at Curiosity on June 5, 1989, 9:48
AM., Jasmine was sampled on June 6, 1989 at 7:45 AM but on that
afternoon a rainfall event occurred. The rainfall event occurred
about 1 - 3 PM on June 6, 1989. It was later found that 1.1
inches of rainfall fell in North Tampa.

Field notes on 6/7/89 recorded that Orchid Sink had the
appearance that about 5.0+ (WL 16.0+) feet of water has been
present but that it was dry on that date. The water level at
Alaska rose and fell about about 1.5 feet (WL 8.1 - 9.6+) at the
same time. No evidence of a surge was recorded at the Sulphur
Springs Pool. Since the rainfall event occurred on the afternoon
of June 6, 1989 it was decided to sample Sulphur Springs first and
then sample Alaska. So early in the morning Sulphur was sampled
followed by Alaska. Sample sequence was about the following:
Curiosity T=0, Jasmine T=22, Alaska T=47, Sulphur Spring T=46.

The Water Quality #1 results are shown in Summary Table on
the next page and on Hillsborough County Environmental Protection
Commission Laboratory sheets in Appendix E. The water appeared to
show some increase in contamination levels as it moves south.

The general water quality parameters showed Tittle variance
for pH, color, turbidity and temperature. The aquifer
characteristics showed uniform increase in all concentrations with
the exception of Alaska for Sodium, Magnesium and Chloride.

Urban Runoff Characteristics all increased from north to
south with some exceptions. In no case was Lead or Chromium
present above detectable concentration. Fecal Strep, Residual
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Solids and oil and grease all increased from Curiosity to Jasmine,
diminished to Alaska and then rose again to Sulphur.

It appears as though the Curiosity site was a valid location
for aquifer sampling since every parameter had the lowest value
with the exception of pH and temperature. Due to the cleanup
activities at Alaska Sink it is not known if the connection to the
aquifer has been aided or impeded. A later section will detail
the cleaning sequence for this site.

Some of the Alaska concentration for Fecal Strep,
Nitrate/Nitrite, Residual Solids and 0il and Grease appear not to
fit the sequence. The bacteria increase appears to be stormwater
related.

Other water quality data obtained from the City of Tampa
Water Department indicates that during the period of pool pumping
from May 16 to June 6, (See Appendix 0). Total coliform bacteria
levels ranged from 200 to non-detectable (Bathing Standard <1000).

[t was somewhat fortuitous that the City Water Department was
pumping the pool during the three previous weeks because if the
source of bacteria were septic tanks or leaking sanitary sewer
lines it would seem that this sustained drawdown of the system
would pull them into the pool. No bacteria spikes occurred until
after the rainfall of June 6, 1989. The flowrate of the City Pump
is 19.8 mgd and the flow over the weir was estimated to be 2.2 for
a total flow of 22.0 mgd.

Therefore, the first water quality sample taken at Sulphur
Springs which exhibited total coliform at 1400 was probably
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rainfall influenced and not a true dry weather sample due to the
premature arrival of a rainfall event.

A calculation of the time of arrival based upon the observed
head at Orchid and the depressed water level at Sulphur Springs
would be calculated as follows:

(16.0 Orchid - 6.5 Sulphur)
S = 6400 = 0.001484

(R2\3/n) Constant = Same as for Jasmine to Sulphur

(1.486) R2\3/n (s) 1\2
V = 1.486 (9316)(0.001484)1\2-533 ft/hr

Time = Distance = 6400 ft = 12.0 hours
Velocity 533 ft/hr

Using one half of the head at (13.5 ft) Orchid to allow for
falling head conditions the time of arrival could have been 14+
hour.

Since rain fell on the afternoon of June 6, 1989 between 1 -
3 PM nominally 2 PM) then time of arrival could have been as
lTittle as 12.0 - 14.0 hours. The bacteria spike could have
started at 2:00 - 4:00 AM on June 7, 1989 thus a value of 1400
total coliform at 7:39 AM would be a reasonable result after the
input of stormwater to the system at Orchid and/or Jasmine.

Though not entirely as desired the first water quality test

yields further valuable information about the system.

X. MWATER QUALITY TEST #2 BEGINNING WET WEATHER:

Discussion evolved with EPC 1ab of trying to couple the next
round of sampling with a rainfall event in hopes of more readily
quantifying the effect of stormwater inputs on the system. Four
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samples were to be taken at Curiosity, Jasmine, Alaska and Sulphur
as before. However, an additional 12 bacteria samples were to be
taken at the pool hourly to see if the arrival of stormwater from
Jasmine could be predicted and observed.

On July 19, 1989 following a rainfall event at about 5:00 -
7:00 PM 1 gallon of dye was pumped via peristaltic pump and
suction line into Jasmine.

The previously set suction line near the spring side of the
Jasmine sink was used. There would be up to a 1 - 2 hour lag time
in the sink for this dye to move to the syphon side and exit to
the aquifer. A water quality grab sample was taken from Jasmine
at 9:05 to 9:10 PM prior to pumping the dye in at 9:15 PM.

Since this sample was taken out of sequence from the four
point program, Curiosity was sampled as a grab the next morning at
about 10:45 AM.

The water level at Jasmine was about 12.0+ ft. and Orchid had
at least 2.0 + feet of water in it (13.2+ ft.). The Sulphur
Springs pool level was normal (7.6+ ft.) as no pumping was taking
place. Calculations were made based on the head differences and a
22.0 hour time of arrival from Jasmine to Sulphur Springs was
estimated. A one hour lag time was used to predict hour of
arrival at Sulphur Springs (7/18 9:15 PM + 1 hr. + 22 hrs. = 8:15
PM 7/19). A 2 hour water quality composite was centered at 8:00
PM in Sulphur Springs from 7:00 to 9:00 PM. The Alaska composite
was 2 hours to be centered on 3:00 PM. It was actually taken from
2:45 to 4:30 PM. Composite samples were taken with 5 aliquots
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WATER QUALITY TEST #2 BEGINNING WET WEATHER

SUMMARY TABLE

Jasmine

Curiosity
General W.Q.
Date/Time
pH 7.42
Color Pt/Co 5
Turbidity NTU 1
Temperature OC 25.5

7/19/89 10:48 AM 7/18/89 9:05PM

Aquifer Caracteristics (mg/l unless noted):

Calcium Ca 63
Sodium Na 8.0
Magnesium Mg 3.0
Alkalinity 148
Sulfates, S04 12
Chlorides C1 15

Urban Runoff Characteristics

Total Coliform Tc

#/100 ml 50
Fecal Coliform Fc

#/100 ml 30
Fecal Streptococcus FC
#/100 ml 760
Nitrate & Nitrite

NO2, NO3 0.11

Residual Solids 238

0i1 & Grease 0&G <1.0
Lead Pb ug/1 <20
Chromium Cr ug/1 <20

Comments: WL 23.1
Clear water
10 minute
sampling
time

113
103
11
258
1
210

<10
<10
10
0.06
686
1.0

<20
<20

WL 12.0+

After rainfall

event grab 1

gal dye pumped

in 9:15 P.M,
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Alaska Sulphur
7/19/89 2:45 PM 7/19/89 7:00PM
4:30 PM 4:00PM
7.31 7.25
2 11
2 1
26.5 26.25
109 127
19.0 280
6 32
232 158
51 185
32 529
400 2000
168 1000
1.97 0.22
364 1311
<1.0 <1
<20 <20
<20 <20
WL 8.6+ WL 7.6+
1 hr. 45 min. Normal 2 hr
composite composite



slightly less than a quart each to produce 1 gallon of composite.
A clean gallon water jug was used to contain the samplie and kept
on ice.

Since EPC supplied 12 extra bacteria sample bottles for this
test it was determined they would be collected hourly at Sulphur
Springs for 12 hours. The start time was set at a 22 hour time of
arrival from 5:00 PM 7/18 or at 3:00 PM 7/19/89} In this way the
effect of a stormwater input at Sulphur Springs could be assessed.
It was anticipated that the dye would be visible at Sulphur
Springs so fluorescence samples were taken hourly with the
bacteria samples. The USGS recorded the flowrate at Sulphur
Springs for the tests was later found to be between 37 cfs (23.9
MGD) and 38 cfs (24.5 MGD). The hourly bacteria and fluorescence
results are as follows:

July 20, 21, 1989

Time Total Coliform Flouresence Sampler
3:00 PM 250 4% D
4:00 PM 180 4% 1D
5:00 PM 360 4% TD
6:00 PM 700 5% TD

7:00 PM 850 5% TD & JB
8:00 PM 1000 . 4% TD & JB
9:00 PM 7000 4% TD & JB
10:00 PM 11000 Orchid Spike 5% FR
11:00 PM 9000 5% FR
12:00 AM 11000 Jasmine Spike 5% FR

1:00 AM 9000 5% RW

2:00 AM 5000 5% RW

This shows an initial increase in bacteria concentration at
about 5:00 PM. From the 1987 dye test of Orchid there was a 6.0
hour lag time from time of arrival to peak concentration. The
10:00 PM spike to 11,000 counts/100 ml is Orchid Sink reporting
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in. Two hours later there appears an equivalent spike to 11,000
from Jasmine Sink. From previous dye test results we know that
Orchid and Jasmine vary in travel times by 2 hours. Therefore,
these peaks are the arrival of stormwater from the two upstream
sinks.

In 1987 Mr. Mike Burwell of the City of Tampa Stormwater
Department investigated and found a 26 hour peak concentration
with a 20 hour time of arrival from Orchid under rainfall
conditions. To produce a 10:00 PM spike on 7/19/89 there would
have been stormwater input to Orchid Sink at 8:00 PM on 7/18/89.
Rainfall had been recorded on 7/18/89 at about 5:00 - 7:00 PM in
North Tampa. The 2 - 3 hour discrepancy is probably accounted for
by inaccuracies as to the time water actually surged into the
sink. However, at this stage in the investigation this level of
precision is quite satisfactory.

Dye introduced at Jasmine failed to arrive at Sulphur in
visible concentrations. The fluorescence readings at the pool did
not vary. This may be due to inaccuracies in the sensitivity of
the fluorometer loaned by the USGS. This was the first use made
of the instrument as previous dye testing was done at City of
Tampa laboratory. However, samples leftover from the Alaska II
dye test were tested and readings in the 6 - 12% range were
visible during that test with 4% being considered background at
the pool. Since dye was injected 2 - 4 hours after rainfall it’s
arrival was probably 2 - 4 hours after the 12:00 AM spike and no

sampling was being conducted at that time.
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An analysis of the Water Quality is made now with the notes
that Jasmine was sampled after a rainfall event and the Curiosity
sample was not taken in the upstream time sequence as before.
SeeSummary Table. The pH seems to decrease and the temperature
increases which might be expected with a stormwater input. Color
increased and Turbidity stayed about the same overall.

The aquifer characteristics all increased and moreover
increased in very similar characteristics to the previous dry
weather sample. The Alaska data was almost identical to the
previous sample which may indicate the sink does not have much
interchange with the aquifer and is fairly isolated. The only
change was in bacteria from the previous sample and this test was
after rainfall.

In the urban runoff characteristics all parameters increased
from north to south with the exception of lead, chromium and oil
and grease which were essentially non-detectable. The water level
at Curiosity was up about 3.5 feet due to stormwater inflows yet
the only major change in water quality was an increase in bacteria
and a decrease in nitrogen compounds.

At Jasmine it was curious that after a rainfall event there
was less bacteria at the spring side than in the previous test.
One would think that mixing would occur. However, the hydraulic
pressure at the spring side where the suction line was set must
have provided an envelope of aquifer water. Since there was no
bacteria influx it must be speculated that Tittle source of
contamination exists upstream at the beginning of the rainy
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season. The nitrogen decreased by half from Curiosity to Jasmine
while the residual solids almost tripled. This was an identical
circumstance on the previous test. The bacteria Tevel of the
Sulphur Springs pool at the time of sampling has been discussed.
The aquifer characteristics of Sulphur all increased except
alkalinity which stayed essentially the same. Nitrogen decreased
from the previous sample while residual solids increased both of
which can be expliained through increased aquifer flow. Color
increased slightly over the previous test.

One of the most significant pieces of information generated
thus far is the rapidity with which bacteria levels can change at
the pool. Within a 2 hour period levels went from 850 to 7000
over an 800% increase. Since the bathing standard is 1000
(counts/100 ml) that means the pool went from swimmable to
unswimable in 2 hours.

The other startling piece of information is the dual bacteria
spikes at Sulphur Springs occuring 2 hours apart and arriving very
close to the predicted travel times from the upstream Orchid and

Jasmine sinkholes.

XI. WATER QUALITY TEST #3 MID WET WEATHER:

On September 19, 20, 21 water quality samples were taken
in the approximate travel time at Curiosity, Jasmine, Alaska and
Sulphur. EPC had requested baseline samples from each point so 4
grab samples were taken for initial conditions then 3 more
sequential composite sampies downstream for a total of 7 samples
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from the system. On Friday, September 22nd a heavy rainstorm hit
North Tampa and on the following day bacteria testing wasinitiated
at Sulphur Springs in an effort to see the arrival sequence.

~Red flourecent dye was placed in Orchid on the southside on
September 22, 1989 at about 2:55 PM. The water level when the dye
was placed was about 8 - 9 feet deep or elevations 19.2 - 20.2 +
feet. Jasmine was previously pumped with 1 gallon of green
flourecent dye via peristaltic pump at 2:35 PM on September 22,
1989. This effort was followed by water level observations and
bacteria and flourecense samples at Sulphur Springs. Samples were
taken every two hours. Based on the previous test there was about
a 29 hour time to peak so sampling was initiated at 24.0 hours to
obtain the arrival and peak sequence. Dye was not anticipated in
visible concentrations.

The results of the testing are as follows:

SULPHUR SPRINGS WATER QUALITY #3
Bacteria and Flourescence Reading

Total Fecal Fecal
Date Flourescence Coliform Coliform Spreptoco- ~

Time Percent #100/ml #100/m1  ccus#100/m]1 Sampler Comments

9/23 - Saturday

4:00 P.M. 44 4500 2500 1300 RW Rain start-
ing.Jasmine
13-14,0rchid
15-17,Sulphur

7.7
6:00 P.M. 29 3000 2000 1900 RW Raining
8:00 P.M. 24 2900 2900 1300 DC Lt. rain
10:00 P.M. 19 3000 2400 900 DC Steady Lt.
Rain

9/23 - Saturday
12:00 P.M. 18 2700 2700 900 DC No rain
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SULPHUR SPRINGS WATER QUALITY #3
Bacteria and Fluorescence Reading

Total Fecal Fecal

Date Flourescence Coliform Coliform Spreptoco-

Time Percent #100/ml #100/m1 ccus#100/ml Sampler Comments

9/24 - Sunday

2:00 A.M. 14 2300 1600 1200 No rain
possible
green

4:00 A.M. 13 1500 1500 900 FR No rain
fuel smell
possible
green

6:00 A.M. 10 1400 1400 900 FR Fuel smell
no rain

8:00 A.M. 8 1500 500 300 FR Fuel smell
over cast

10:00 A.M. 6 1500 1000 200 FR Fuel smell

12:00 P.M. 5 1000 900 900 FR Fuel smell

2:00 P.M. 5 1300 1300 800 RW Slight
hydrocarbon
odor WL 7.7

4:00 P.M. 3 ---- - ---- RW No rain,
no odor

6:00 P.M. 3 ---- - ---- RW Drizzle
starting

slight odor

Water Level Readings:

Curiosity: 9/24/89 2:25 P.M., W.L. 22.3 Evidence it had been
up to 23.5 recently. Stormwater pump operating.

Jasmine: 9/23/89 4:00 P.M., W.L. 13.7
9/24/89 2:15 P.M., W.L. 13.7

Orchid: 9/22/89 2:55 P.M., W.L. 19.2 - 20.2
9/23/89 4:00 P.M., W.L. 15.6+
9/24/89 2:10 P.M., W.L. 13.6+
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For the entire 22 hour period after sampling began the pool
was unswimmable. The rainfall event was recorded by Mr. Berry as
1.2 inches on September 22 and 0.48 in. on September 23, 1989.
Greater rainfall and more saturated conditions elevating the
hydraulic head as well as high water levels in the Jasmine and
orchid sinks contributed to the shorter travel times. The USGS
recorded flow at Sulphur at 46 cfs or 29.7 mgd. The peak
bacteria and flouresence concentration arrived earlier than
predicted. Further calculations made on the 19.7+ ft. water
level at Orchid when the storm ceased show that the velocity
could be as high as 599 ft/hr with a 10.7 hr time of arrival if
the hydraulic head was sustained. The travel time was misjudged
due to relying on the previous test. Yet the heavier rainfall
conditions definitely accelerated the travel times. Of note is
the florescence readings which went to background after about 49
hours after placement. We learned the USGS flourometer did not
have the capability to differentiate the red and green dyes. The
bacteria levels were not quite back to swimmable at the point the
samples were ended.

The water quality testing was started on September 19, 1989
with four samples being taken at Curiosity, Jasmine, Alaska and
Sulphur Springs. A1l samples were taken with the peristaltic
pump purging the line downward first then pumping for 10 - 15
minutes to purge the line and then fill sample bottles. A1l
initial samples were grab type taking only as along as the
peristaltic pump needed to fill sample the bottles.
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WATER QUALITY TEST #3 MIDDLE WET WEATHER

SUMMARY TABLE

Jasmine

General Curiosity Baseline
Water 9/19/89 9/19/89
Quality 9:50 AM 10:30 AM
pH 7.29 7.25
Color ---- 4
Pt/Co
Turbidity 5 6

NTU

Temp. ©C 230 220

Aquifer Characteristics mq/]

Calcuium Ca 61 77
Sodium Na 9 68
Magnesium 3.2 9.4
Alkalinity 152 167
Sulfates 14 55
SOq

Chlorides 15 143
Cl

Urban Runoff Characteristics:

Total 110 1900

Coliform

TC #100 ml

Fecal 110 360

Coliform

FC/#100 ml

Fecals 30 230

Strep, FS

#100/m1l

Nitrate 0.64 0.45

& Nitrate

NO2, NO3

Residual 211 503

Solids

0il1 & Grease 1 <1

0 &G

Lead, Pb <20 <20

ug/1

Chromium <20 <20

Cr, ug/1

Comments: W.L.
Unable to read
10 min. grab

slightly turbid

Jasmine Alaska Alaska
9/20/89 Baseline 9/21/90
10:30 AM 9/19/89 10:30 AM
12:00 PM 12:15 PM 12:00 PM
7.40 7.16 7.38
18 4 7
48 5 5

230 220 240
unless noted:
87 98 110
65 19 19
8.5 5.8 5.9
190 234 233
--- 50 51
132 33 31
TNTC 260 6000
TNTC 240 6000
49,000 180 -
0.06 2.33 2.23
485 397 381
1.4 <1 1
<20 <20 <20
<20 <20 <20
W.L. W.L.
Almost above 1.5 hr. comp.
marker, 1.5 7-15 min.
hr. comp., aliquot clear
7-15 min.

aliquot turbid
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Sulphur Sulphur
Baseline 9/21/89
9/19/89 1:00 P
11:30 PM 2:30 MM
7.33 7.38
7 8
2 2
220 240
125 121
260 260
33 32
154 155
170 169
572 506
190 9000
80 5000
<10 ----
0.91 0.86
1406 1308
<1 1
<20 <20
<20 <20

Normal-7.5+
1.5 hr. comp.
7-15 min.
aliquot clear



Back in July the suction line at Jasmine had been relocated
by divers due to the line being silted in when checked after Water
Quality Test #2. During this sampling the line became clogged and
had to be reset from the surface with a new line and weight being
tossed into the approximate location of the spring base. As well
the line at Alaska had been vandalized and had to be reset from
the surface with a new line and weight. In July, the divers reset
the Sulphur Springs suction line after it had been vandalized but
for Water Quality Test #3 it was still intact. After the initial
four samples then Jasmine, Alaska and Sulphur were sampled the
following days in approximately the sequential travel time.
However, delays in personnel availability delayed the Alaska and
Sulphur test longer than was desired. Sample sequence Curiosity T
= 0, Jasmine T = 25, Alaska T = 49, Sulphur T = 51,

From observing the data reported in the summary table for
Water Quality Test #3 the following comments are offered. For
general water quality parameters the pH increased along with
temperature. Since this was the mid rainy season sample, the
change in pH from the previous sampling could be due to flushing
of the system. Turbidity and color decreased.

A1l the aquifer characteristics showed an increase with the
exception of alkalinity which stayed approximately the same.

The urban runoff characteristics all showed an increase.
Bacteria was quite high at the pool for the composite sample.

Nitrogen and Residual solids increased.
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The Jasmine sample appeared to be affected by the relocation
of the sampling line. The sample was noted as turbid and had
bacteria too numerous to count (TNTC) thus this is more likely a
stormwater sample than an aquifer sample at this time.

The Alaska sample appears to be almost identical to previous
samples with the exception of color, turbidity and bacteria.

The turbidity at Sulphur for the baseline sample was 2 as it was
for the sequential composite. However, in the baseline test the
pool was swimmable and in the composite it was not. Therefore,

turbidity and bacteria do not have correlation at Sulphur Springs.

XIT. WATER QUALITY TEST #4 END WET WEATHER:

The fourth and last water quality test was taken in the same
format as the third with a baseline sample being taken at Jasmine,
Alaska and Sulphur. Curiosity could not be accessed due to a
scheduling error. The same points were then sampled with the
sequential times as follows: Jasmine T=22.5, Alaska T=45, Sulphur
T=49.

There was no rainfall event so no dye was induced or bacteria
readings taken at the pool. The Jasmine results show high
bacteria at the baseline which diminished significantly from
39,000 to 5000 the next day. See Summary Table #4. At the time
of the sampling there was no evidence of previous rainfall though
Mr. Berry recorded 0.26 inches on October 14, 1989. It is
speculated that a short duration localized rainfall may have hit
near Jasmine on the 15th or 16th.
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Alaska continues to show evidence of consistent water quality
with only color, turbidity and bacteria varying to any degree.

At Sulphur Springs it is of note that a high (16,000) bacteria
reading was recorded on a 2 hour composite.

Water Quality Test #3 and #4 both had baseline test followed
by sequential test which both had large changes from 1000 or less
to 9000 or more. The other water quality parameter changes were
as follows. Those parameters which decreased were calcium,
magnesium, sulfates, chlorides nitrogen and residual solids.
Those items increasing along with bacteria were pH, color
turbidity and oil and grease. Correlation of these compounds may
yield a non-bacterial indicator or group of indicators which may
give a chemistry test that could indicate when non-swimmable
conditions are coming.

Further analysis of each location over time will be
undertaken in the next section to see what other conclusions may
be drawn from the data.

To date this effort comprises the most comprehensive series
of tests yet undertaken to both understand the travel time
relationships between the sinks and springs and to understand the
water quality changes induced by stormwater into the North Tampa

Sulphur Springs system.
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WATER QUALI

TY TEST #4

END WET WEATHER SUMMARY TABLE

M.

Alaska Sulphur
10/18/89 Baseline
10:45 PM 10/16/89

Jasmine

Baseline
General 10/16/89
Water 2:45 P.
Quality Curiosity
pH (Access 7.02
Color not 6
Pt/Co available)
Turbidity
NTU
Temp. OC 240
Aquifer Characteristics mg/1l
Calcuium Ca 99
Sodium Na (No 85
Magnesium Sample 11
Alkalinity Taken) 179
Sulfates 63
S04
Chlorides, C1 165
Flourides, F 0.16

Urban Runoff Characteristics

Total 39000
Coliform

TC #100 mi

Fecal 1430
Coliform

FC/#100 ml

Fecal 70
Strep, FS

#100/ml

Nitrate 0.28
& Nitrate

NO2, NO3

Residual 563
Solids

0il & Grease 1 1
0 &G

Lead, Pb <20
ug/1

Chromium <20
Cr, ug/l

Comments:

Owners Water
wife would <clear
not permit 15 min.

access due to grab

scheduling error

Jasmine Alaska
10/17/89 Baseline
12:20 PM 10/16/89
2:20 PM 3:45 PM

7.22 7.10

4 3
13 5
250 240

unless noted:
99 110
87 19
10 6
176 230
65 52
163 31
0.14 0.24
5000 400
460 300
150 260
0.33 2.25
586 385
2 <1
<20 <20
<20 <20
2 Hr. Water
composite clear
15 min.
grab
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12:45 AM 5:15 AM
7.15 7.16
2 13
4 1
240 250
114 130
19 280
6 33
230 155
53 176
30 550
0.27 0.21
2000 1040 1
80 110
1390 <10
1.51 0.78
391 1350
1 <1
<20 <20
<20 <20
Water Water
clear clear
2 hr. 15 min
composite grab ¢

123
270

155
169

507

0.24

6000

4000

450

0.38

1322

<20
<20

Some
sediment
. 2 hour
omposite



XIII. WATER QUALITY ANALYSIS BY LOCATION

Curiosity Sink:

The data from this location indicate that the spring is aquifer
water. For the duration of the tests we were never able to get a
diver to check out the relationship of the suction 1ine and the spring
mouth. An envelope of clear water exists under the more turbid, murky
surface water of the low area.

The dry season sample in June, 1989 was taken prior to rainfall
and is a true background sample. As with other sequential tests, pH,
temperature, bacteria and residual solids increase to the first wet
weather sample in July. Calcium, sodium, sulfates, chlorides,
nitrate/nitrite decrease. Color, turbidity, oil and grease, magnesium
and alkalinity stay essentially the same. Lead and chromium are below
detectable limits.

From the beginning to the mid wet-weather sample, pH,
temperature, calcium and residual solids decrease. Parameters that
increase are turbidity, sodium, magnesium, alkalinity, sulfates,
bacteria, nitrate/nitrite and oil and grease. Unfortunately due to
a scheduling error, we could not take the end of wet weather sample as
we had hoped.

In the overall June to September period there are only
substantial increases in turbidity, bacteria and nitrate/nitrite.
Those that decrease are temperature and calcium.

The influx of stormwater into the low area raises the head on the
spring which should reduce inflow. It would also enhance mixing due
to storm inflow velocity. Increase in stormwater could account for
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CURTOSITY SINK WATER QUALITY

SUMMARY TABLE

General
Water 6/5/89 7/19/89 9/19/89
Quality 9:48 A.M. 10:48 A.M. 9:50 A.M. 10/16/89
pH 7.34 7.42 7.29
Color, Pt/Co 5 5 --- (Access not
Turbidity NTU 1 1 5 available)
Temp. CO 250 25.50 230
Aquifer Characteritics mg/1 unless noted:
Calcium, Ca 67.5 63 61
Sodium, Na 9.0 8 9
Magnesium Mg 3.0 3.0 3.2
Alkalinity 149 148 152 (No Sample
Sulfates, SOq4 16 12 14 taken)
Chlorides, C1 16 15 15
Potassium, K 1.0 ---- ----
Urban Runoff Characteristics:
Total Coliform 8 50 110
TC #100 ml
Fecal Coliform <4 30 110
FC #100 ml
Fecal Steptococus 36 760 30
FS #100 ml
Nitrate & Nitrate 0.42 0.11 0.64
NO2, NO3
Residual Solids 216 238 211
0il & Grease, <0.1 <1.0 1
0 &G
Lead, Pb ug/1 <20 <20 <20
Chromium Cr, <40 <20 <20
ug/1
W.L. 19.75: W.L. 23.1: W.L.:
12 minute Clear Water Unable to
sample. 10 minute read. 10
Suction Sample time. minute grab
line 18’ Grab slightly
deep. turbid.
Comments:

Owners wife would not permit access due to scheduling error.

-53-



the change in turbidity, bacteria, temperature and calcium.

Jasmine (Poinsettia, Trinity Springs) Sink:

The first two water quality tests from dry weather to wet
weather show a decrease in pH, sodium, magnesium, sulfates,
chloride, bacteria, nitrate/nitrite, residual solids and oil and
grease. The parameters that increased were color, turbidity
calcium and alkalinity. Simple dilution of the system by
increased flow does not account for the changes. The increase of
color and turbidity could be due to upstream inputs or mixture of
stormwater flow in the sink.

The Water Quality Test #3 took samples from a repositioned
suction line which apparently was more susceptible to stormwater.
The bacteria counts were significantly higher and the aquifer
characteristics were all much lower than previously thus leading
to the conclusion of stormwater inflow contamination instead of
aquifer flow. The composite sample of 9/20/89 shows color and
turbidity as well as bacteria which is from stormwater mixing in
the sink.

The envelope of aquifer water from the spring side around
the suction line was apparently penetrated when the line was
repositioned. Water Quality Test #4 shows the same pattern.
Nitrogen, bacteria and residual solids do not seem to be
proportioned. The bacteria and nitrogen levels increase but the
residual solids decrease. Therefore, stormwater at this location
has high bacteria and nitrogen but lower residual solids than
aquifer flow. Yet, the sample of 9/20/89 had bacteria TNTC but
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JASMINE SINK WATER QUALITY

10/17/89
12:20 P.M

0.16

39000
1430

70

563

1

<20
<20
W.L.:

2 hr.
composite

2:30 P,

5000
460

150

586

<20
<20

M.

.14

.33

General 9/20/89
Water 6/6/89 7/18/89 9/19/90 10:30 P.M.
Quality 7:45 A.M. 9:05 P.M. 10:30 A.M. 12:00 P.M.
pH 7.20 6.92 7.25 7.40
Color, 5 36 4 18
Pt/Co
Turbidity 4 13 6 48
NTU
Temp. CO 250 250 220 239
Aquifer Characteritics mg/1 unless noted:
Calcium, Ca 102 113 77 87
Sodium, Na 110 103 68 65
Magnesium 14 11 9.4 8.5
Alkalinity 180 258 167 190
Sulfates, 84 1 55 -
S04
Chlorides,C1 224 210 143 132
Flourides - - - -
Urban Runoff Characteristics:
Total
Coliform 64 <10 1900 TNTC
TC #100 ml
Fecal <4 <10 360 TNTC
Coliform
FC #100 ml
Fecal 10 10 230 49,000
Steptocus
FS #100 ml
Nitrate 0.20 0.06 0.45 0.06
& Nitrate
NO2, NO3
Residual 697 686 503 485
Solids
0il & Grease, 1.4 1.0 <1 1.4
0 & G
Lead, Pb <20 <20 <20 <20
ug/1
Chromium <40 <20 <20 <20
ug/1
W.L. 19.7: W.L. 12.0+: W.L.: W.L.:
15 minute After Rain- Almost Water Clear
sample. fall event above 15 minute
Suction grab.l gal. marker,1.5 grab
line 15° dye pumped hrs
deep in 4:15 PM composite
spring 7-15 minute

aliquots turbid
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the lowest nitrogen level observed, so there is variability in
the stormwater constituents perhaps in the make-up of antecedent
conditions.

Alaska Sink:

Of all the locations tested Alaska seems to have the most
stable water quality due to the Tow interchange of aquifer water
into the sink.

The pH varied only about 0.1 from the first sample over the
seven samples taken. Temperature and oil and grease rose and
fell over the rainy season. Calcium, sodium, magnesium,
alkalinity, and residual solids were essentially unchanged over
the seven samples.

Sulfates seemed to increase slightly while chlorides
declined slightly. Bacteria, nitrate/nitrite, color and
turbidity showed the largest swings probably in response to
rainfall inflows.

This sink though hydraulically connected does not under
normal head conditions have much inflow and thus turnover of
water volume. Only a small amount of runoff from residential
backyards contribute stormwater here so its effect on Sulphur
Springs bacteria is negligible. A bacterial mass balance could

confirm this hypothesis.
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ALASKA SINK WATER QUALITY

7/19/90
2:45 P.M. 9/19/89 10:30 A.M.
4:30 P.M. 12:15 P.M. 12:00 P.M.

9/21/89

10/16/89
3:45 P.M.

10/18/89
10:45 P.M
12:45 P.M

Quality 8:45 A

pH 7.25

Color, 2

Pt/Co

Turbidity 2

NTU

Temp. CO 240

Aquifer Characteritics mg/1 unless noted:

Calcium, Ca 109
Sodium, Na 19.0
Magnesium 5.5
Alkalinity 230
Sulfates, 49
S04

Chlorides,C1 32
Flourides -

7.31 7.16
2 4
2 5
26.50 220
109 98
19 19
6 5.8
232 234
51 50

32 33

Urban Runoff Characteristics:

Total
Coliform 232 400 260
TC #100 ml
Fecal 124 168 240
Coliform
FC #100 ml
Fecal 100 - 180
Steptocus
FS #100 ml
Nitrate 1.91 1.97 2.33
& Nitrate
NO2, NO3
Residual 393 364 397
Solids
0il & Grease, 1.4 <1.0 <1
0 & G
Lead, Pb <20 <20 <20
ug/1
Chromium <40 <20 <20
ug/1
W.L. 8.1 (est.): W.L. 8.6+:
15 min. sample. 1 hr 45 min.
Suction line composite.
28 ft. N.E.
corner moved up
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240
110
19

233
51

6000
6000

2.23

381

<1
<20
<20

W.L.:

1.5 hr.
composite
7-15 min.
aliquots
clear

0.24

400
300

260

2.25

385

<1
<20
<20

W.LlL.:
Wate
Clear,
15 min.
grab.

114
19

230
53

2000
80

1390

391
1
<20
<20
W.L.:
Wate
Clear,

2 hr.
composite




Sulphur Springs Pool:

From the beginning of the rainy season to the end the

following parameters increased at this location:

Color
Temperature
Calcium

Sodium
Magnesium
Sulfates
Chlorides
Residual Solids

0il

Those that were erratic
nitrogen., Lead and chromium
detectable and should not be

The flowrates for these

Those that decreased:

pH
Alkalinity

and Grease
were bacteria, turbidity and

were never in limits that were
considered further in other testing.

test dates show the flow increasing

through the rainy season as more rainwater raises water tabies
and adds flow to sinkholes which increase the hydraulic gradient
and flow out of the mouth of Sulphur Springs.

In the last two tests when base]ines were sampled the change
from acceptable bacterial levels to unacceptable levels was
accompanied by an increase in pH, color,

turbidity, temperature

and oil and grease. There was a decrease in calcium, sodium,

magnesium, sulfates, chlorides, nitrogen and residual solids.

The aquifer characteristics all tend to decrease which could be a
direct result of dilution from sinkhole inflows. The water
quality group increases could also be attributed to stormwater
inputs. However the reason that nitrogen and residual solids
decrease does not fit the scenario is unknown. There appears to
be naturally occuring nitrogen in the system which is diluted by
storm inputs.
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SULPHUR SPRINGS POOL
LOCATION SUMMARY TABLE

General W.Q. 3 W. Q. 3 W.Q. 4 W.Q. 4
Water W.Q. 1 W.Q. 2 Baseline Post Baseline Post
Quality 6/7/89 7/19/89 9/19/89 - 9/21/89 10/16/89 10/18/8ﬂ
pH 7.26 7.25 7.33 7.38 7.16 7.33

Color Pt/C 6 11 7 8 13 15
Turbidity NTU 1 1 2 2 1 4
Temp. OC 24.00 26.00 2290 240 259 250
Aquifer Characteristics mg/1 unless noted:
Calcium, Ca 118 127 125 121 130 123
Sodium, Na 192 280 260 260 280 270
Magnesium, Mg 22.5 32 33 32 33 32
Alkalinity 160 158 154 155 155 155
Sulfates, S04 140 185 170 169 176 169
Chlorides C1 385 529 572 506 550 507
Flurides, F --- --- --- --- 0.21 0.24
Urban Runoff Characteristics:
Total Coliform 1400 2000 190 9000 1040 16000
TC #100 ml
Fecal Coliform 1000 1000 80 5000 110 4000
FC/#100 ml
Fecal Strep, FS 500 ---- <10 ---- <10 450
#100/ml
Nitrate & Nitrate 0.52 0.22 0.91 0.86 0.78 0.38
NO2, NO3
Residual Solids 1040 1311 1406 1308 1350 1322
0il & Grease, 2.4 <1 <1 1 <1 1
Lead, Pb ug/1 <20 <20 <20 <20 <20 <20
Chromium Cr, ug/1 <20 <20 <20 <20 <20 <20
Comments: W.l. 6.15 W.L. 7.6 W.L. 7.5
Dry First Beg Wet Rainfall Mid Wet End Wet End Wek
Stormwater Rainfall 9/18 0.11 Rainfall No Rain Rainfall
go to pool Event 9/19 0.85 1.5 hr. Rainfall- 10/18
6/6 1.1 Preceded Grab Comp. 10/14 0.19
6/7 0.05 7/18 0.30 0.25 Grab 2 Hr.
Being pumped 7/19 1.0 Comp.
by the Water 7/20 0.39
Department 2 Hr. Comp.
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XIV. RAINFALL VS. BACTERIA CORRELATION:

A great deal of effort in water quality/bacteria sampling has
been performed at the pool over the years for a number of reasons.
The Hillsborough County Health Department (HCHD) monitored the
pool as a bathing place for human health protection. The City of
Tampa Water Department monitored the pool as a source of drinking
water. Hillsborough County Environmental Protection Commission
(EPC) has monitored it in the past and presently to regulate water
quality of the aquifer and surface water. Recently, the Southwest
Florida Water Management District (SWFWMD) has taken quarterly
water quality tests for water quality information.

When the pool was closed in June, 1986 by the HCHD it was
suspected that the source of contamination was stormwater
reporting into the upstream sinks. The City Stormwater Department
performed dye tests (See Appendix L) to see if the upstream sinks
could be a source of bacteria at the pool.

In January, 1988 Mr. Tom Cardinale of Hillsborough County
Environmental Protection Commission prepared a summary of the
previous 20 years of bacterial data on the pool and rainfall (See
Appendix N). He was led to the conclusion that in an
extraordinarily high number of cases rainfall preceded unswimmable
bacteria levels at the pool. In fact, on the average 0.37 inches
of rain falling on a given day would produce greater than 1000
ct/100 ml (unswimmable conditions) at the pool. And rainfall
greater than 0.5 inches in the prior 24 to 48 hours would produce
swimmable conditions. Virtually every bacteria spike at the pool
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could be correlated with rainfall events in the previous 3 days.
See line Graph 4 Appendix N.

The Action League obtained water quality data from Mr. Jim
Gianatasio of the Water Department for the years 1988 and 1989.

As previously stated the Action League also obtained rainfall
readings taken by Mr. Leon Berry at 8208 N. 13th Street for the
year 1988 to present. See Appendix R. When these two pieces of
information are compared there is an extremely high correlation.

For instance in Appendix 0 the City data and Sulphur Springs
(Berry) rainfall are tabulated. Out of 324 total bacteria
readings from January, 1988 through October, 1989 there were 89
(27.5%) of the samples that were unswimmable. Using a 3 - 4 day
antecedent rainfall reading all but 7 of the unswimmable readings
could be accounted for. This 7 out of 89 (7.9%) is probably a
product of incompleteness of the rainfall data since Mr. Berry’s
rain gauge is about 1.25 miles from Orchid and Jasmine Sinks. Due
to the localized nature of some rainfall events in our area it is
quite possible that a heavy rain would fall north of Busch Blvd.
and no reading be recorded at his residence (Bird and 13th
Street).

The same logic holds true for all previous data wherein no
rainfall was recorded at a particular locale yet a bacteria spike
occurred at the pool. City of Tampa Rainfall Data from Seneca SRB
Rain gauge from May 1986 to September, 1988 shows good correlation
with the bacteria levels at the pool. Out of 504 bacteria
readings 362 (72%) were swimmable. Using a 3 - 4 day antecedent
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rainfall reading 117 out of 142 (82%) bacteria spikes can be
accounted for. Anomalies with the rain gauge readings could
reduce this to 130 out of 142 or about 9%. This means the
"mystery" spikes were only 8 - 9% over this period and as above
are due to incompleteness of rainfall data. Further testing could
completely put this issue to rest,

Mr. Cardinale was so impressed with the correlation that he
was specific to rule out septic tanks and sanitary sewers as an
alternate source of bacteria since these would produce constant
bacteria readings but unswimmable bacteria spikes were
intermittent with rainfall. EPC under Mr. Cardinale’s direction
has initiated daily sampling of the pool in order to get baseline
data for proposed City of Tampa improvements at Orchid Sink.
These daily readings when compared to Mr. Berry’s rainfall
readings (See Appendix R) show again a great correlation of
rainfall to bacteria thus far in 1990. This coupled with dye
trace and bacteria readings from these investigations make it
clear that the source of bacterial contamination for the pool is
stormwater related.

A 3 - 4 day antecedent condition is easily justified in the
system due to the one day travel time from Jasmine/Orchid to
Sulphur. Add to this the fact the stormwater can be seen standing
in Orchid for well over a day and on one occasion for 3
consecutive days 9/22, 23, 24/89. In addition, the fact that
rainfall could occur late one afternoon but would not be recorded
until the next day which could easily add a 12 - 18 hour Tlag
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depending on time of daily rain gauge reading. For all these
reasons a 3 - 4 day antecedent condition is reasonable in looking
at rainfall/bacteria correlations.

Any "mystery" spikes can be isolated with very little further
testing of Jasmine and Orchid sinks and the effect on the bacteria
levels at the pool.

In a telephone conversation with Mr. Jim Gianatasio of the
City of Tampa Water Department who has been in charge of water
quality testing at the pool it was his observation that about 1
day after a rainfall event the pool bacteria Tevels elevate and
that about 2 days after the rainfall event the bacteria have been
flushed out of the system.

In terms of an acceptable indicator for bacteria and what it
means to human health, the current prevailing standard is 1000
cts/100 ml of Total Coliform. This is the standard in force today
per the DHRS Health Department. Some say that fecal coliform is a
better indicator of a potential human health threat since these
originate in the intestinal tract of warm blooded animals.

In a telephone conversation with Mr. Mike Leonard, USEPA
Water Quality, Atlanta, GA (404) 347-2913, it was indicated that
EPA views 1000 cts/100 ml of Total Coliform or 200 cts/100 ml of
Fecal Coliform as a potential health threat in bathing waters.

EPA has been considering using E. Coli as a standard but to date
has not made regqgulatory changes. Thus far total coliform has been
the prevailing standard. However, fecal coliform may be a more
desirable standard for human health considerations and the new
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standard of E. Coli may warrant experimental testing at Sulphur

Springs.

XI. ALASKA (TENTH STREET) SINK CLEAN-UP EFFORTS:

In 1987 the SSAL became aware of debris that was present in
the Alaska Sink and performed a cleaning of the sink using scuba
divers and a tow truck winch to hoist debris (See Appendix S for
press clipping). As much cleaning as possible was done without
jeopardizing the safety of the divers.

In 1988 the SSAL approached the Hillsborough River Basin
Board for help to continue the clean-up effort at Alaska. The
Basin Board subsequently approved funds for the outfitting or
divers in protective gear and for crane and pump rental to further
the clean-up (see Appendix U for agreement).

In August 1988, FDER gave approval for work in the sinkhole
without permit. On December 31, 1988 divers entered Alaska to
survey the sink for the impending clean-up using a crane with a
clam-shell bucket.

On January 14, and February 11 and 12, 1989, dye tests were
performed as mentioned earlier with the assistance of specially
equipped divers and microphones to coordinate dye release.

On March 6 and 7, 1989, the crane was on-site to remove debris
and silt to a roll-off dumpster provided by Waste Management. On
March 9, 1989 after allowing time for the water to clear up from
the disturbance, the divers again entered the sink to assess the
effects of the clean out.
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In this dive, the area of inflow from the aquifer was located
in the Northwest corner of the base of the sink. This was the
location from which subsequent water quality testing was performed
at a depth of 28 ft. below water surface.

Starting on April 8, 1898 a diaphragm pump was used to remove
solids and trash from the sink for a period of several days.

About 25 cubic(yards of material was removed.

On September 17, 1989 the divers again explored the sink to
assess the status of cleanliness and aquifer flow into the sink.
In February 3, 10 and 17, 1990 divers removed more trash that had
been dumped in by illegal dumpers. March 21 through 23 had the
clam-shell bucket crane back on-site for further removal. On

March 31, 1990 divers again explored the sink for status.

XVI. BACTERIAL MASS BALANCE CONSIDERATIONS:

In the Jasmine II test the data produced the changing
bacteria levels at the Sulphur Springs pool and two peaks were
seen. An attempt was made to quantify the total coliform load
that passed out of Sulphur Springs pool during the event. During
the test there was noted to be 2 feet of standing water in Orchid
Sink. If the bacterial output at Sulphur Springs approximated the
dye trace curve established by the City of Tampa Stormwater
Department test in 1987, then the duration was 26 hours with a
peak at six (6) hours. So taking the Jasmine II test bacteria
data and extrapolating it to fit the Orchid dye test curve we

would have the following curve:
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JASMINE 11
Sulphur Springs Pool Total Coliform Counts

15,000
|« Actual Data Extrapolated Data j
Total T
Coliform 10,000
Bacteria
(Counts/

100 m1) 5,000

1,000

The flowrate at the pool was about 40 cfs for the duration of
the test. 100 ml can be converted to cubic feet (cf) by
multipying by 283.5.

Sulphur Springs Output Data:
Integrating under the curve for a composite total value the

curve is broken into four segments:

0-3 Hrs: Avg. 400 cts x 3 Hrs (3600)(40)(283.5) 0.49 x 101l cts

3-9 Hrs: Avg.7,500 cts x 6 Hrs (3600)(40)(283.5) = 18.37 x 101l cts

9-18 Hrs: Avg. 3,000 cts x 9 Hrs (3600)(40)(283.5) = 11.02 x 101l cts
18-26 Hrs: Avg. 600 cts x 8 Hrs (3600)(40)(283.5) = 1.96 x 1011 cts
Storm Event Total = 31.84 x loll cts

Orchid Bacteria Input:

At 2.0 ft. deep the sink has a surface area of about 4,675 sf. x
2.0 ft. = 9,350 cf. EPC had previously tested raw stormwater flows
and reported values of 57,000 and 87,000 cts (See Appendix T) for
Total Coliform in Orchid Sink:
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9,350 cf. x 73,000 cts avg. x 283.5 = 1.93 x 1011 cts
Jasmine Bacteria Input:
The City of Tampa reports the drainage basin for Orchid to be
130 Acres and for Jasmine 63 acres.
Using this ratio and assuming the storm loads to be roughly
equal, we can estimate the bacteria load for Jasmine.
63
0 1.93 x 1011 cts-cf = 0.94 x 101! cts

Adding Orchid and Jasmine together yields 2.87 x 1011 cts.

Comparing this to the estimated Toad at Sulphur Springs we
find we are only off by a factor of 10. This is a very simple
calculation and based upon a one time observation of the water
level at Orchid. More water would have flowed through Orchid than
that which was seen standing. To come within one order of
magnitude with such a simple analysis seems very encouraging.

To put this in perspective 9,350 c¢f + 63/130 more for Jasmine
equals 4,531 cf for a total of 13,881 cf or 103,830 gals. To
produce the bacteria mass that was seen at Sulphur Springs 10 x
this amount of water or 1,038,300 gals of bacteria laden
stormwater would have been required. This is a great deal of
water, but it is not a great deal of stormwater.

This method of quantifying the bacteria load at Sulphur
Springs has a great deal of merit and has been overlooked by
investigators previously. It points out that a large amount of
heavily bacteria lTaden water is required to contaminate the
substantial flow exiting Sulphur Springs (40 cfs = 25.8 mgd) 
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In his 1987 study titled "Micro Organisms in Urban Springs
and Sinkholes”" Dr. C.I. Noss of U.S.F. concluded that Orchid sink
was within bacteria longevity at 26 hours and that they could
reach the pool without great change in character, see Appendix M.
It was recommended by this report that the Jasmine water quality
and travel time be evaluated. This report has done so and has
found only a 2.0 hour travel time difference between Orchid and
Jasmine. Further, a modeling tool for travel time has been found
that yields surprisingly accurate results with 1ittle field data
needed.

The moist, warm, dark and nutrient Taden environment of the
underground stream would be conducive to supporting bacterial
longevity and the conclusion of the cited study was that they can
survive the trip to Sulphur Springs.

There have been questions raised about the possibility of
septic tank leachate being a possible source of the pool’s
contamination. The number of rainfall events which precede
bacterial spikes is about 92% for 1988 and 1989. This leaves an
8% mystery factor which is believed in this report to be due to
incomplete rainfall data.

However, if septic tank leachate were the cause of some
contamination it would seem logical that it would be at its
highest during the rainy season when the water table is at its
highest and the hydraulic gradient the greatest to force bacteria
down into the aquifer. Or conversely, it may be when the water
table is at its lowest and bacterial concentration from septic
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tank leachate is the highest. A review of September/October
(S.H.W.L.) and April/May (S.L.W.L.) for 1988 and 1989 in the City
Water Quality data for Sulphur Springs (see Appendix 0) shows only
2 bacterial spikes at the pool not correlated with rainfall in the
two (2) years for the dry season and none for the wet season.
Therefore, the likelihood that septic tanks play a role in the
Sulphur Springs Pool problem is remote.

Consider also that only a limited area of North Tampa is not
currently served by sanitary sewers. And based on the mass
balance relationship a whole bunch of septic tanks would have to
be sitting on a fissure to limerock and be directly channeled to
the aquifer. The more likely fate of septic tank bacteria is to
die off in the slow moving surficial aquifer or be filtered out in
the unconsolidated sand/clay matrix. The study of Dr. Noss did
not report that septic tanks were a realistic potential source of
contamination. |

In turn, lTeakage from sanitary sewers has been implicated as
a potentié] source of the pool contamination. However, the
typical sanitary sewer line in this area probably spends most of
its life underwater, in that it is submerged by the surficial
water table. Therefore, any leaks would result in infiltration as
opposed to exfiltration where bacteria laden water could escape.
If there was significant wastewater escaping and flowing into the
aquifer quickly then it would seem that a flow of water would take
with it silt and sands which would create voids and eventually
undermine the pipe and ultimately the roadbed. It should be noted
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that due to the nature of domestic wastewater (i.e. solids,
particles and grease) it would not flow readily through sands, but
would tend to blind over voids and seal up. However, if it were
to happen it would seem Tikely that it would result in a constant
feed of bacteria to the aquifer and the data shows that there is
not a constant problem.

The City of Tampa used television monitoring equipment and
surveyed a 48" trunk sewer that lies within 100 ft. of the pool.
A review of that tape reveals that some cracks exist, but that
infiltration is occurring and not exfiltration. Hydraulically, if
an interconnection was made between the aquifer and a sewer pipe
in the pool vicinity, the aquifer flow would fill the sewer pipe.

More work on the bacterial mass balance as a means of
quantifying the contribution of Jasmine and Orchid as the source
of pool contamination needs to be done. However, this simple
analysis at first prospect gives great hope for further

exactitude.

XVII. DISCUSSION OF CURRENT EVENTS:

There are many other concurrent events taking place which
affect the North Tampa Sulphur Springs Aquifer System and the
natural resource we all wish to protect.

Currently the City of Tampa Stormwater Department has under
construction the Curiosity Creek F-100 Drainage Basin between
109th Avenue and Country Club west of Florida Avenue. This area
was once known to up- take a great deal of the flow of Curiosity
Creek. Since the trend has been for siltation and man-made debris
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to seal off the sinks there has been less water flowing directly
to the aquifer system. This area tends to stabilize a about water
level 22.0 ft. which indicates some recharge may be going on
through surficial sands and clays. The Action League had inquired
of the potential for adverse water quality impacts on the aquifer
by the construction, but was assured there would be none, see
Appendix Q.

A search was made for the famous Blue Sink that so many Tampa
residents remember historically. Two (2) sinks were considered to
be the most likely candidates. However, in the process a couple
of wet sinks were found behind Roger Whitley near Curiosity Sink
which may afford locations for future dye and hydraulic travel
time tests.

In addition, the Curiosity Sink behind 11513 N. Ravine Drive
which was the location of water testing in this report has the
potential for dye trace use. It will be explored to see if the
mouth of the small spring might allow for dye introduction or if
under elevated head conditions it may reverse and change from a
spring to a syphon.

Appendix A which is a map for the original 1958 dye test has
been updated to show other sinkholes that were documented on old
FDOT drawings. Also stormwater retention basins that have been
added between 1965 and 1985 are shown. The arc from Curiosity to
Jasmine to Orchid to Alaska to Sulphur is evident. The straight
path from Curiosity to Blue to Sulphur is also evident by sink
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alignment. This helps explain the 40 hour versus 47 hour travel
times from 1958 to 1989 tests.

The City has no current plans for any water quality related
improvements at Jasmine Sink. A small dry basin was installed to
receive some street runoff prior to inflow to the sink. However,
it had the undesirable effect of being mistaken for a dry
retention pond by a City truck which discharged contaminated flow
to the sink. Security at this and Orchid Sink needs to be
increased so that it cannot become a target for the "midnight
dumper’ who might subsequently foul the aquifer.

At Orchid in April of 1989 the Sulphur Springs Action League
(SSAL) sponsored a sink hole clean-up and removed more than 25
cubic yards of debris, trash, waste drums, tires, boards, bicycle
parts, you name it. Waste Management supported the effort with a
roll-off dumpster.

The Florida Department Of Transportation (FDOT), in
conjunction with the City of Tampa has for the last year and one-
half been preparing a purchase land adjacent to Orchid Sink which
will facilitate the construction of a stormwater detention basin.
The project will be funded by FDOT for land purchase and
engineering design. The City will construct the project with
$100,000 of its own funds and up to $40,000 of fund from the
Hillsborough County Pollution Recovery Trust Fund. This project
will address the 48" RCP pipe flowing from the north and State
road right-of-way. It will not affect the stormwater flow from
the City of Tampa 36" RCP line from the east (See Location Map).
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Appendix E. The City intends to monitor the effect on water
quality of this filtering basin prior to doing anything on its own
facilities. Construction is scheduled for the latter part of
1990, but the evaluation period has not been specified.

Alaska Sink, as has been described, was the subject of a
major clean-up effort by the SSAL. Using divers, pumps, clams-
shell bucket cranes, filtration and waste dumpsters, over 140
cubic yards of debris was removed. The circulation and clarity of
the sinkhole has increased. The SSAL intends to work to keep this
privately owned aquifer window from being a future target for
dumping.

The City of Tampa Water Department is currently petitioning
the Southwest Florida Water Management District (SWFWMD) to modify
its consumptive use permit to allow more frequent pumping of the
pool for drinking water purposes. The long term strategy of the
City is to utilize the pool more for a drinking water source.

The Sulphur Springs pool has been closed for swimming since
June of 1986. As we approach the fifth summer of not being able
to utilize this historic and vital natural resource the Action
League has taken steps to try to breath new life into the facility
in the following ways.

Since no recreational activities are taking place in the
facility at all, the Parks and Recreation Department was
approached with a report on proposed uses for the pool grounds,

bathhouse, gazebo and riverfront park.
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As Resolution 88-647 states the Action League has sought and
continues to seek methods and plans to revitalize and refurbish
the pool use. The plan presented has two scenarios, one without
the use of swimming at the pool and lagoon and one with limited
recreational swimming.

Toward the use of swimming at the pool on a limited basis the
Action League approached Dr. Kwalick, Director of the Hillsborough
County Health Department to see if a Management Plan could be
developed based upon the predictability of bacteria spikes.

Such a plan would utilize the pool for swimming when bacteria
levels are safe and would call for closing when Total Coliform
counts over 1,000 might jeopardize public health. Out of the 324
samples taken by the City Water Department in 1988 and 1989 the
pool was safe for swimming in 72% of the days tested. Further
refinements in the travel times and flushing times would allow for
substantial periods of swimming in the December to May time frame.
This plan is being written at present for presentation to the City
and Health Department for their review and comment.

It seems that due to the nature of the stormwater
contamination of the Sulphur Springs pool that a two pronged
strategy would be the most effective. In the short term, utilize
the facility as much as practical through a Management Plan or
similar device. Then for the long term plan to modify the
stormwater systems that have been definitely shown to contaminate

the Sulphur Springs Pool.
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XVIII. CONCLUSIONS:

* The Curiosity Water Quality data indicates that an aquifer
window has been located and that the water quality is high with
little bacterial contamination. Nitrogen in the system is
unexplained at present since it did not respond as runoff related.

* The Jasmine (Poinsettia) Water Quality data, though not
entirely consistent for bacteria, indicated water of a slightly
increased contaminant load. The dye trace interconnection with
Sulphur Springs was proven. Though previously suspected it was
finally documented and is now without doubt. Its travel time of
22 hours is within the survival rate of coliform bacteria. The
stormwater inflow to Jasmine is substantial.

* Orchid Sink water levels and observations during these
tests provided data which point to a well defined progression of
flow from this major sink to Sulphur Springs. The stormwater
inflow to Orchid is greater than that of Jasmine.

* Alaska (10th Street) Sink was positively shown to be
interconnected hydraulically though drawdown tests and by dye
trace tests. The Water Quality data was the most consistent by
location of‘a11 points. This sink has less interchange of flow
under normal head conditions, but the water level can be
manipulated.

* Sulphur Springs pool has new water quality data heretofore
unavailable which show the reaction of the spring to upstream
stormwater inputs. The change of aquifer characteristics though
not conclusive suggest some water quality trends which bear

further investigation.
-75-



* In Jasmine II a dual Total Coliform spike was detected with
two peaks, two hours apart in response to a storm event at Jasmine
and Orchid Sinks. This is the first conclusive evidence that
stormwater and pool bacteria levels are undoubtedly related.

* Water quality data for the aquifer system shows some
inconclusive, but substantive trends from Curosity to Jasmine to
Sulphur. It is believed upon further investigation a non-
bacterial indicator or series of indicators may be possible for
detection of bacterial onslaught without having to wait 24 hours
for normal bacterial detection testing.

* The simple Manning equation for water flow in a conduit
proved to be an accurate tool for the prediction of travel times
in the aquifer system. With more precision as to water levels and
their duration in upstream sinks it is believed travel times could
be predicted to within less than an hours time accuracy.

* To put the above conclusion in the form of a challenge: we
believe that travel times from Jasmine, Orchid and Alaska Sinks
can be predicted to within 2 hours accuracy at this stage of
investigation. State a time and pick a color (only red and green
available presently) that Sulphur Springs should be colorized and
we will make the arrangements.

* The Bacterial Mass balance approach is a simple
quantification procedure which may yield very conclusive evidence
as to the stormwater contamination origins of the pool.

* As indicated in previous research we believe all bacterial
spikes can be accounted for by antecedent rainfall events of up to
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three to four days duration. The "mystery spikes" are due to
incomplete rainfall records in that there are not rainfall gauges
being read in the immediate vicinity of Jasmine and Orchid.

* The evidence does not support the leachate of septic tanks
or the leakage of sanitary sewers as a serious threat to swimmable
waters at Sulphur Springs pool.

* Stormwater, stormwater, stormwater and finally stormwater
is the source of at least 92% of the bacterial spikes based on
present information. We believe with easily accessed further
testing this source will be found to account for 100% of bacterial
spikes less of course, any man-induced mischievous or illegal

dumping.

XIX. RECOMMENDATIONS:

* Install water level stage recorders with continuous strip
charts in Jasmine and Orchid Sinks. Connect these devices via
phone line to the Sulphur Springs bathhouse. Analyze the relative
water level readings from Jasmine and Orchid to Sulphur to fine
tune understanding of travel times and concentrated peak arrivals.

* Supplement this with rainfall readings in the vicinity of
Jasmine and Orchid. SSAL has rain gauges for this purpose and is
attempting to locate suitable stations. Correlate rainfall data
to water level readings in sinks for stormwater runoff
quantification.

* Take storm event bacteria readings at sinks and at Sulphur
Springs. Use Mass Balance calculations to determine exact sources
of aquifer system contamination.
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* Perform further dye trace tests to refine the understanding
of the system and travel times. Attempt to use dye dilution and
concentration analysis.

* Verify in this manner that no spikes exist which cannot be
accounted for by Jasmine, Orchid or other stormwater inputs. If
other spikes occur look for further stormwater inputs first, then
other potential sources. Utilize travel times to pinpoint
potential sources.

* Check the percolation rate and bacterial counts of other
large stormwater retention basins in the area. If rates appear
significant institute dye tests and travel time analysis to
Sulphur Springs.

* Test other non-bacterial indicators such as color,
temperature, calcium, sodium, magnesium, sulfates, chlorides,
residual solids, nitrates and nitrites for use as chemical
indicators of changing bacteria levels at the pool. Future
testing should include conductivity.

* Perform further dye tests on Curiosity Sink and other
nearby sinks to see current travel times to Sulphur Springs. Try
to establish the interrelation and water quality effect of
stormwater inflows in this area and water quality in the aquifer.

* Institute a Management Plan for the short term (0-1 yr)
to allow swimming at Sulphur Springs Pool when safe swimming
conditions are present.

* Develop long term (1-5 years) modification plans to
rehabilitate stormwater systems known to cause contamination of

the aquifer and Sulphur Springs Pool.
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APPENDIX B

JASMINE 1
CORRESPONDENCE TO / FROM CITY OF TAMPA



CITY OF TAMPA

Sandra W. Freedman. Mayor OFFICE OF ENVIRONMENTAL COORDINATION

Nancy McCann
Urban Environmental Coordinator

July 20, 1988

Ms. Frederica Russell
57 Hamilton Heath
Tampa, Florida 33604

Dear Mrs. Russell:

The City of Tampa 1s happy to cooperate with your efforts to
monitor <the water quality at <the Sulphur Springs Pool in
conjunction with the Alaska Sinkhole c¢leanup. As you know,
the City takes samples from the pool several fimes per week.
This data shoula also be useful in your study and is available
upon request.

The City will not &authorize, or in any way encourage, cave
diving on City property. Your divers will be allowed access
tc the spring mouth for the purposes of taking water samples
witn the clear understanding that they are not to enter caves
or spring conauits, Please contact me at 223-8071 a week or
more before your divers reguire access to the spring. I will
arrange access to the pool and will most 1likely require that
the divers sign & notarized "hold harmless agreement'" before
diving.

Good luck with your funding request and clean—up efforts.

Sincerely,

Vaedible rack

M Greig Grotecloss
Planning Research Analyst II

GG/me:28-23

Citv Hall Plaza. 3N ® Tampa. Florida 33602 @ (813)223-807i1



I Sulphur Springs Action League, Inc.

“The Springs...... let's make it sparkle”

320 W. WATERS AVE. (813) 835-3115
l TAMPA, FL. 33604

January ¢, 198¢%

Mr. Greig Grotecloss

Planning Researcnh Analyst

City of Tempa

Office of Environmental Coordination
306 East Jackson Street

Tampa, FL 33602

Re: Sulphur Springs Water Quality Study

Dear Mr. Groteclcss:

1'd like to thank vou and Mike Burnwell for meeting with me
concerning the Sulphur Springs Action League's upcoming efforis
in the above regard.

As we discussed vou wanted to see a copv of 1lhe Hold Harmless
Agreenent we have been utilizing in our dealings with the
Southwest Floricda Watler Management District. Please forward it
on to vour legal department for their review and comments.

Also, enclosed is & schedule we hope to maintain in doing some
dve tests in order to attempt to further define travel times in
the known upstirean springs. I will outline what occur and usage
we would ask the City to approve at each step.

January 14, 19£9:

We will need access to the Sulphur Springs pool 1o watch for dye
appearing after introduction at Alaska Spring. We mayv take water
samples for flucrometer readings at Lhe spillway catwalk.

January 21, 1989:

We will need access to Trinity Spring (Jasmine/Poinsettia) to
introduce dye into it., We would prefer ihat our divers be able
to submerge into the spring and introduce the dye at the siphon
hele in ihe bottom. We would also like to observe lhe two
monitoring wells at Trinity and the two at Orchid for the
appearance of dye. This may help determine if your wells are in
the aquifer flow path. Keys will be needed if they are locked.
As with the Alaska dye tlest we will need access 1o Sulphur
Springs to watch for dye and possible take water samples for
fivorometer analysis.

RENEMBERING THE PAST - WORKING FOR THE FUTURE



Mr. Greig Grotecloss
January 9, 1989
Page 2

January 28, 1989:

The Seneca retention pond has been seen 1o have a slighi boil of
water at its surface and it was known to have been an excavated
sinkhole. We would like our divers 1o be able Lo submerge and
explore the bottom to see if this point has an agquifer vent which
might make it a likely future dve test sitle.

Any other assistance you might afford us would be appreciated,
whether it be in man power or eguipment. We were hoping the City
Sewer Department's fluorometer might be made available to us, but
at first pass it cdid not appear feasible.

We will provide the City with staff gauges for their installation

at Orchid and Trinity. This will aid in establishing hvdraulic
head variations.

Tnank vou for vour efforis Lo dale and we solicit your continued

cooperation in trving to understand the bacteria problem at the
pool which precludes its reopening.

ATImE“
=

lace 1II, P.E.

Sincexelyv,

cc: Ronnie Mason, Councilman
Mike Burnwell, City of Tampa
Frederica Russell, SSAL
Greg Jones, SWFWMD
Tom Cardinale, EPC
Tom York, USGS



ALASKA SPRING
TIMETABLE

3] December 1988 - 9 00 a.m.

Divers to survey Alaska Apring

Place Markers for crane - location of debris & sens itive areas
to avoid,

Notory present - Hold Harmless forms to be signed and placed
osn file with SWFWMD,

14 January 1989 - 8:00 a. m.

Alaska Spring dye test with Rhodamine Dye {red)
to determine travel time from Alaska to Sulphur
Springs Pool.
Watch at Sulphur Springs Pool.

21 Januarv 1989

Trinity Spring (Poinsetta) dye test.
Check monitoring wells.
Alaska and Sulphur Springs watch.

22 Januaryv 1989

Alaska and Sulphur Springs watch.

28 Januarv 1989

Exploration dive - Seneca Spring

Februarv 1989

Crane Cleanup - removal of debris at Alaska Spring.
March 1989
Pump rental for removal of silt.

April 1989

Water sampling begins and continues until 1990.



EXHIBIT "B"

HOLD HARMLESS AGREEMENT

DATE:

shall forever protect, save

and hold the Scuthwest Florida Water Management District harmless
and indemnify the District against and from any and all claims,
demands, losses, costs, damages, suits, judgments, penalties,
expenses and liability of any kind or nature whatsoever arising
directly or indirectly out of or in connection with any
aétivities of the undersigned individual in conjunction with that

certain agreement dated Skyiuabhégb /?27 between the Sulphur
v

Springs Action League, a not-for-profit corporation, and the

Southwest Fleorida Water Management District. The undersigned
‘individual further agrees to waive any and all claims of whatever
nature which hevshe may have against the Southwest Florida Water
Managehent District arising out of thelundersigned individual's
activities in conjunction with that agreement.

Signed at , Florida, this

day of

BY:

STATE OF FLORIDA

COUNTY OF

Before me personally appeared to me
known and to me known to be the person or persons described in
and who executed the foregoing instrument, and acknowledged to

and before me that executed said instrument for
the purposes therein expressed.

WITNESS my hand and official seal this day of A. D.,
19 . '

NOTARY PUBLIC
STATE OF FLORIDA

My commission expires:




CITY OF TAMPA

Sandra W. Freedman. Mavor Departiment of Sanitary Sewers
Jack P. Morriss. P.E.
Director
Mr. Robert Wallace January 18, 1989

Sulphur Springs Action League
320 W. Waters Avernue
Tampa, Florida 33604

Subject: Dye Trace for Jasmine/Poinsettia Sinkhole
Dear Rob:

s dye trace of the Alaska Sink/Sulphur Springs

T several things could have been done differently
to provide a ¢ scientific test and provide us all with
defensible data we cculc use in the future. I realize you were
handicapped by the lack of a flourometer and the focus of the test
was to be on a visual identification but, as performed, the test
lett much to be desired.

After last wee
cecnnection I £
m

Since you plan to test City wells and dye a City-owned sink this
week, I believe a few changes are necessary.

1) You can't rely on a visible ccncentration in a small sample
from the well. During our Orchid investigation, visible
councentrations in the spring were not visible in the samples we
took, even fairly large ones. I have arranged for the use of the
Sanitary Sewers flourometer to test these samples. We'll get
together to arrange for their analysis.

2) A sample of the dye must be kept to calibrate the flourometer.

3) Contrcl samples must be taken from all sample locations prior
to the introduction of the dye.

4) 211 possible sample points must be identified before the test
and a sampling schedule arranged for each. For those locations
where the dye is not really expected, a less—-frequent sampling
schedule might be appropriate. For our Orchid test we had nine
locations; the dye only showed up at one but by sampling them all
we could positively rule the others out.

5) Sampling must continue around the clock for at least two days.
Access to the pocl and sinks can be arranged.

6th Floor City Hall Plaza ® Tampa, Florida 33602



Rob Wallace. January 18, 1988 Page 2

I believe with these changes we can have a test which will yielad
results we can be proud of. If you have any Questions, please feel
free to call me at 223-8736. I look forward to working with you
this weekend.

A

2T 3
- W /
Ny /

Mi‘chael J. Burweil
STORMWATER MANAGEMENT DIVISION
DEPARTMENT OF SANITARY SEWERS

cc: Jonn Walker
Ckip Hatcher
Jack Morriss



Jasmine Springs

TIME 5C

HEDULE

{Trinity) 1o Sulphur Springs Dve Test

Time Jasmine MW 1&2 Orchid MW 1&2 Alaska Sulphur
(hrs)

1 Observe Sample Observe Sample Observe

2 Observe Sample Sample

3 Observe Sample

4 Observe Sample

5 Sample

6

- Observe

8 Observe

S Observe
10 Observe
21 Observe Obser/Samp
22 Observe Obser/Samp
23 Observe Obser/Samp
24 Observe Obser/Samp
23 Observe Obser/Samp
26 Observe Obser/Samp
27 Observe Obser/Samp
28 Observe Obser/Samp
29 Observe Obser/Samp
30 Observe Obser/Samp



JASMINE/SULPHUR

DYE TEST

Wells 1o bhe developed with 2" centrifugal pump prior +t1o
sampling/observation. Well samples to be with Peristaltic pump

on intervals prescribed. 1,000 ml sample bottle.

Water samples to be taken in 1,000 ml sanple bottles.

2}l sanples 1o pe preserved in cocl area without sunlight or

direct light.

Divers to enler Jasmine from west side. Dve to be placed on Llhe

north side entrance.



HOLD HARMLESS AGREEMENT

WHEREAS, DH“'W Huc-

hereinafter referred to as "DIVER", desires to enter upon that
certain premises owned or controlled by the City of Tampa commonly
referred to as "Sulphur Springs", including all interconnected
sinkholes, hereinafter collectively referred to as "“Sulphur

Springs", for the purpose of conducting dye tests and water
guality studies; and

’

WHEREAS, DIVER acknowledges that such activities may be
inherently dangerous and it is his/her intention by executing this
Agreement to assume all risks, whether known or unknown, which may
arise from such activities. :

NOW, THEREFORE,

DIVER, in consideration of allowing DIVER to enter upon
Sulphur Springs for the purpose of conducting dye tests and water
quality studies, does hereby agree as follows:

1. That DIVER, his heirs, assigns, and successors in
interest, waive, renounce, relinguish, absolve and discharge the
City of Tampa from any and all liability for personal injury,
death and/or property damage which may result from allowing DIVER
to enter upon Sulphur Springs for the purpose of conducting dye
tests and water guality studies, even if allowing DIVER to enter
upon Sulphur Springs for the purpose of conducting dye tests and
water quality studies is later found to be wrongful or negligent.

2. That DIVER shall defend, hecld harmless and indemnify the
City of Tampa from and against all liability, loss, claims,
damages, costs, attorneys' fees and expenses of whatever kind or
nature which the City of Tampa may sustain, suffer, or incur, or
be required to pay by reason of allowing DIVER to enter upon
Sulphur Springs for the purpose of conducting dye tests and water
guality studies even if allowing DIVER to enter upon Sulphur
Springs fcr the purpose of conducting dye tests and water quality
studies is later found to be wrongful or negligent.

3. That DIVER shall wear a protective dive suit at all
times DIVER enters upon Sulphur Springs for the aforesaid

in the pre e :
t pé Zz/é /%f/

1
DIVER

M ~/ ?L;L

WITNESS DATE:

STATE OF FLORIDA

S8,
COUNTY OF HILLSBOROUGH

BEFORE ME personally appeared ®0:x+¢4/\ HV'L
to me well known and known to me to be the person described in and
who executed the foregoing instrument and acknowledged to and

before me that he/s#e executed said instrument for the purpose
therein expressed.

WITNESS my hand and official seal

1949 .
_ A
NOTARY PUBLIC)a/ N
State of Flori CY
This instrument prepared and - LA
approved by: .

SAMUEL S. HAMILTON
ASSISTANT CITY ATTORNEY



HOLD HARMLESS AGREEMENT
WHEREAS, DMW\U\ @»e.u

hereinafter referred to as "DIVER", desires to enter upon that
certain premises owned or controlled by the City of Tampa commonly
‘referred to as "Sulphur Springs", including all interconnected
sinkholes, hereinafter collectively referred to as "Sulphur
springs", for the purpose of conducting dye tests and water
quality studies; and

’

WHEREAS, DIVER acknowledges that such activities may be
inherently dangerous and it is his/her intention by executing this

Agreement to assume all risks, whether known or unknown, which may
arise from such activities.

NOW, THEREFORE,

DIVER, in consideration of allowing DIVER to enter upon
Sulphur Springs for the purpose of conducting dye tests and water
quality studies, does hereby agree as follows:

1. That DIVER, his heirs, assigns, and successors in
interest, waive, renounce, relinguish, absolve and discharge the
Ccity of Tampa from any and all liability for personal injury,
death and/or property damage which may result from allowing DIVER
to enter upon Sulphur Springs for the purpose of conducting dye
tests and water quality studies, even if allowing DIVER to enter
upon Sulphur Springs for the purpose of conducting dye tests and
water quality studies is later found to be wrongful or negligent.

2. That DIVER shall defend, hold harmless and indemnify the
City of Tampa from and against all liability, loss, claims,
damages, costs, attorneys' fees and expenses of whatever kind or
nature which the City of Tampa may sustain, suffer, or incur, or
be required to pay by reason of allowing DIVER to enter upon
Sulphur Springs for the purpose of conducting dye tests and water
quality studies even if allowing DIVER to enter upon Sulphur
Springs for the purpose of conducting dye tests and water quality
studies is later found to be wrongful or negligent.

3. That DIVER shall wear a protective dive suit at all
times DIVER enters upon Sulphur Springs for the aforesaid
purposed

ivered in the prese

DIVER

@ </1/vi

WITNESS DATE:

STATE OF FLORIDA

SS.
COUNTY OF HILLSBORQUGH

BEFORE ME personally appeared ()ﬂMuJﬂn dB“CAJ
to me well known and known to me to be the person described in and
who executed the foregoing instrument and acknowledged to and

before me that he/sfe executed said instrument for the purpose
therein expressed.

WITNESS my hand and official seal, is 9% day of LAQ% ,
19£7. Y

- 4

Notory Pullic, Stute of Florida
State of Florida p, commicsion Exni
This instrument prepared and . M'iﬂﬂﬁﬁiﬁﬂfﬂﬁifﬁf”’
approved by:

SAMUEL S. HAMILTON
ASSISTANT CITY ATTORNEY



APPENDIX C

ALASKA II DYE TEST
CITY MEMO TO FILE ON CONNECTION TO SULPHUR SPRINGS - 1988
SURVEY MAP
HILLSBOROUGH COUNTY HEALTH DEPARTMENT - BACTI TEST FORM



10th St. Sink - Sulphur Springs Connection Inguiry

{ Alasks)

The 10th St. Sink is a small (45'diameter, 25'deep) sinkhole
located north of Waters Ave. between 10th and Alaska Streets

in North Tampa. Sulphur Springs is a large second magnitude

spring located on the bank of the Hillsborough River west of
Nebraska Avenue about 2100 feet SSW of the 10th st. Sink (see Fig.1l)
For some time a hydraulic connection had been suspected between

the 10th St. Sink and Sulphur Springs. Dye placed in sinkholes

nerth of both locations has appeared at the springs, but has never t
detected in the sinkhole. However, reports of drop in the stage at
the sink associated with drops in stage at the springs have long lec
investigators to believe in a connection. What had been lacking

had been either a dye test or stage manipulation to verify this
suspicion.

On January 9, 1688, divers were scheduled to reenter the privately
owned 10th St. Sink to explore a lead which they believed would
jJein a large subsurface conduit in the aquifer leading to

Sulphur Springs. This excursion by the divers allowed the City

the opportunity to monitor the drop of the sinkhole's stage

Ly placing a staff gage in the sink and lowering the gates at
Sulphur Springs. The divers had reguested the drop in Sulphur
Springs in order to ascertain the direction of flow from the

sink {(i1f any.)

At 1200 on Saturday January 9, 1988 a staff gage was installed

in the sink and the stage noted. At 1250 one gate at Sulphur

Spring was opened and the stage was dropped 3.57 feet where it
stabilized by 1300. Within three minutes of beginning the stage
drop, when the stage had decreased by less than a foot at the sprinc
word was recieved from the sink that the stage had begun to fall the

as well.
The recerd cf drop is as follows:

Suliphur Sprincs

Tirme tage Notes

1250 7.45 Actual datum (MSL), Gate opened
1300 3.37 Drop stabilized

1335 3.57 Gate closed

1340 7.40



Tenth St. Sink

Time Stage Notes

1250 32.6 Elev. assumed, gate opened @ S.S.
1310 30.2

1313 30.0

1318 29.9

1324 29.8

1330 29.7 Gates at S.S. closed, stage still

falling at 10th st.
1335 30.8 Test terminated

At 1330 the divers left the sink (not having penetrated the lead

to 1ts conclusion) and the test terminated. The gate at Sulphur
Springs was cleosed and the sink stage stopped dropping immediately.
Within five minutes the stage had risen by 1.1 feet and the staff
gage was removed by the divers. The divers reported seeing a general
flow in the direction of the crevice but were surprised by the
volume which had left the sink.

CCNCLUSION

Test proved a strong hydraulic connection between the sink and the
spring. Actual deternination of a physical connection between the
two and travel time will heave to wait for a dye test.
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APPENDIX D

JASMINE II
CORRESPONDENCE TO / FROM / TO
CITY OF TAMPA



Sulphur Springs Action League

320 W. Waters Ave., Tampa, FL 33604

"The Springs - let's make it sparkle”
Phone: (813) 935-3115

March 17, 1989

Michael J. Burwell

Stormwater Management Division
Department of Sanitary Sewers
City of Tampa

6th Floor North

Tampa, FL 33602

Re: Sulphur Springs Pool Dye Test

Dear Mr. Burwell:

In accordance with our recent meeting I am writing to outline
another dye test which will expand our knowledge of 1he Sulphur
Springs sink-spring system.

We would propose 1o have divers deploy green dye in the Jasmine
(Poinsettia) sink and lower the gates at Sulphur Springs to see
the effect this increased head differential will have on iravel
time. The various travel times and head conditions so far
established coupled with ithis itest will aid in the prediction of
travel times under storm conditions. Some of the future sampling
will be done during the rainv season and we hope 1o as accurately
as possible predict travel times.

As before we will take water samples from the shallow wells near
Jasmine and Orchid, Sulphur Springs and Harbour House well.
Since we have prior information we can reduce the number of
samples generated to minimize the Sewer Department's fluorometer

usage.

We will read water levels in the nearby sinks and retention ponds
to see how Lhe system responds over time with lhe Sulphur Springs
gate down. The bacteria testing performed at the pool gate will

also be repeated.

To summarize our request we will need access to Sulphur/Jasmine/
Orchid, well keys, slide gate key, permission Lo dive in Jasmine
and use.of the fluorometer.

In other related matters we are preparing 3 stage rods; one for
Alaska, one for Orchid and one for your discretionary use. We
will deliver them shortly for installation. These will help keep
all water levels on the same datum if surveyed by the City

forces.

Remembering the past - Working for the future



Mr. Michael J. Burwell
March 17, 1989
Page 2

We would like to volunteer {to probe and cleanup the Orchid Sink
in the near future. The drier weather affords us the best
opportunity. We can probe with a hand auger 1o determine tihe
extent and depth of the sand layer. We could also perform
particle sizing of ihese sands. This information may prove
useful in future design work.

We hope you will look favorably on this request for another dye
test. Your cooperation is appreciated.

Sincerely,

TIQN LEAGUE

o/ KX (N B
Robert E. Wallace III, P.E.

REW/dege

cc: Ronnie Mason, Councilman
Frederica Russell, SSAL



CITY OF TAMPA

Sandra W. Freedman, Mavor Departiment of Sanitary Sewers

Jack PP. Morriss. P.E.
Director

Sulphur Springs Action League March 27, 1989

320 W. Waters Avenue

Tampa, Florida 33604

Attn: Robert Wallace

Subject: Additional Sulphur Springs Dye Tests

Dear Mr. Wallace:

We have received your latest request for assistance in additiomnal
dye teste for the Sulphur Springs area. We believe the test you
propose may or rmay not actually increase our knowledge of the
workings ¢f the zguifer systems in the area. Earlier tests have
established travel times fcr static conditions and if conditions
of ¢greater head &ifferential should be tested, I believe it would
be better tc accormplish this during & natural, head-increasing
event 1.e. & heavy rainstorn. Artificielly lowering the head at
Sulphur Springs will only establish what happens to the aguifer
when the head is artificially lowered at one point. This does not
allow for otner inputs into the system which may have a buffering
effect on travsel time. For this reason we believe a dye test as
described in your regquest is unwarranted.

What progress has been made in analyzing the data you have already
collected? Could we schedule a meeting to review your progress
thus far? I would also like a copy of the bacteria data you've
collected in conjunction with the dye tests and those stage
records from the head-drop tests. I'll be beginning my analysis of
the data soon and would appreciate your assistance.

Regarding the clean-up and boring of Orchid Sink - the sink will
be cleaned as part of the construction of the treatment facility
next fiscal year. We would be glad to furnish your group access if
they would like to affect a clean-up prior to this summer. We
would also ke glad to provide access for you to perform borings

to establish the depth of the
this layer. FPlease contact me
I'll arrange to have the sink

sand layer and particle sizing of
when you've scheduled the work and
opened or provide you with a key.

6th Floor City Hall Plaza ® Tampa, Florida 33602



Sulphur Springs Action League, March 27,

I hope thils answers vour guestions and
=

rom you.

STORMWATER MANAGZMENT DIVISION

P

,/"éZZ;;;;;/"

Michael J. urWef{

Stormwater Planner

cc: John Walker
Chip Hatcher
Ralph Metcalf

-
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forward to hearing



CITY OF TAMPA

Sandra W. Freedman. Mayor Department of Sanitary sewers

Jack PP. Morriss., P.E.
Director
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Sulphur Sprimgs Action League

320 W. Waters Ave., Tampa, FL 33604

"The Springs - let's make it sparkle”
Phone: (813) 935-3115

April 19, 1989

Mr. Michael J. Burwell
Stormwater Planner

Department of Sanitary Sewers
City Hall Plaza, 6th Floor
Tampa, FL 33€02

Re: Sulphur Springs System

Dear Mr. Burwell:

Thank you for your letter of April 6, 1989 and the information
transmitted therewith. I hope the data from USGS will come in
shortly which will give us flow data on the dye test dates as

well as weir flow data for Sulphur Springs with the gate or gates
down. I can't really produce an thorough report without the flow
data.

I am enclosing a schematic graph of the Sulphur Springs System in
which I show known water levels and relative elevations. The
gencralized flow section for lack of a better term constitutes
"the sponge" your words or "the channel" my words. The flow
takes place at sufficient depths that even artificially lowering
the level of Sulphur Springs Pool and inducing a gradient should
tell us more about the flow characteristics of i1he system.

After the Alaska to Sulphur tests under two head conditions I
came fairly close with only crude calculations in accounting for
the travel time differences. Therefore I am anxious to predict
and test the induced travel time based on the previous static
Jasmine to Sulphur test.

We are onlyv asking for access to Jasmine and Sulphur- to place dye
and record data. Mr. Greg Jones at the Southwest Florida Water
Management District was able to procure a fluorometer for us from
USGS so we won't have to impose on your time and equipment for
fluorescein readings.

You are quite correct in stating that actual rainfall induced
heads and multiple inputs would yield valuable data. We fully
intend to perform those too. Our concern is to get the most
accurate travel time data possible so our composite water quality
tests will be representative. The best way to do this is to test
the system under as many conditions as possible.

Remembering the past - Working for the future



Mr. Michael! J. Burwell
April 19, 1989
Page 2

We thank you for vour past cooperation and just ask you to
indulge us for this test which I believe will be valuable. Your
effort will be minimal in relation to what might be gained.
Thanking you in advance for your cooperation, I am

Sincerely,

SPRINGS ﬁ LEAGUE
——

Robert E. Wallace 111,
REW/dege

cc: Ronnie Mason, City Council
Greg Jones, SWFEFWMD
Frederika Russell, SSAL
Tom Cardinale, HCEPC

Ncu-l ’?ECI
T-QJCJ)-K‘. trde Ronumedf

Co Ahesd |



APPENDIX E

WATER QUALITY TEST #1 DRY WEATHER
CORRESPONDENCE TO EPC FROM SSAL / SSAL FROM EPC
CURIOSITY SINK MAP
JASMINE SINK MAP
ORCHID SINK MAP
ALASKA SINK MAP
HCEPC LABORATORY RESULTS



Sulphur Springs Action League

320 W. Waters Ave., Tampa, FL 33604

"“The Springs - let's make it sparkle”
Phone: (813) 935-3115

May 5, 188¢

Mr. Thomas A. Cardinale
Hillsborough County

Environmental Protection Commission
1800 - 9th Avenue

Tampa, Florida 33605

Re: Water Quality Testing - Sulphur Springs Aquifer System
Dear Mr. Cardinale:
As we had discussed previously the Action League through partial

funding by Southwest Florida Water Management District’s
illsborough River Basin Board, 1s conducting cleanup and testing

of the aguiier svstem in the above regard. Toward that end, we
will *try ¢ ©proiile the water gquality at four points in the
system: :

1. Curicsity Springs

2. Jasmin= Spring/Sink

3. Alaska Spring/Sink

4. Sulphur Srrings

These four points will be tested 4 times (1 dry weather/3 wet
T

weather) fcr the following list of water quality parameters.
Total Disvolved Solids TDS 0il & Grease (Petroleum)
Nitrates No? Sodium Na

Magnesium Mg Chloride C1

Calcium Cd Sulphate S04

Lead Pb . Colon

Chromium Cr Alkalinity

Fecal Coliform Fc Conductivity

Fecal Streptococcus Fs pH

Total Coliform Temperature

I am writing to inquire if the Hillsborough County EPC laboratory
could assist in performing these 16 water quality samples. The
samples will be taken as close as possible to the aquifer flow
and will be taken on a composite basis through the system after
factoring travel times.

We hope this generates useful information by isolating the source
of contamination which is keeping the Sulphur Springs pool
closed. The initial dry weather test will be performed in late
May or June, 1989 and the 3 wet weather tests will be performed
in July, August and September, 19889.

Remembering the past - Working for the future



Mr. Thomas A. Cardinale
May 5, 1989
Page Two

Any assistance EPC could provide in the use of their analytical
laboratory will be most appreciated.

Thank you for your past efforts on behalf of Sulphur Springs and
your consideration of this request.

Sincerely,

SULPHUR SPRINGS ACTION LEAGUE

(9

Robert E. Wallace I1II

REW/1rp

cc: Svivia Espinola, HRBB
Frederica Russell
Greg Jones, SWEWMD



ROGER P. STEWART

COMMISSION S ecrOn
PHYLLIS BUSANSKY
RODNEY COLSON
PAM 10RIO
RUBIN E. PADGETT
JAN KAMINIS PLATT
HAVEN POE
JAMES D SELVEY

1900 - 9th AVE
TAMPA FLORIDA 33605

TELEPHONE (813) 272-5960

ML saonpugy cOONL

May 10, 1989

Mr. Robert E. Wallace III
Sulphur Springs Action League
320 West Waters Avenue

Tampa, Florida 33604

Dear Mr. Wallace:
SUBJECT: WATER QUALITY TESTING

The Enviornmental Protection Commission (EPC) has carefully
reviewed your request of May 5, 1989 for assistance in performing
laboratory tests.

EPC is willing to perform all of the laboratory analysis on the 16
samples from the Sulphur Springs Aquifer System, free of charge.
We will also provide bottles and technical advice if needed.

We support and welcome your efforts towards cleaning up the waters
feeding the Sulphur: Springs pool.

Sincerely,

-~

T Crdeals

Tom Cardinale
Lab Manager

1w

(L.387)

An Affirmative Action - Equal Opportunity Employer




HILLSBOROUGH COUNTY
ENVIRONMENTAL PROTECTION COMMISSION

Sampling Location Map
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HILLSBOROUGH COUNTY
ENVIRONMENTAL PROTECTION COMMISSION

Sampling Location Map
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HILLSBOROUGH COUNTY
ENVIRONMENTAL PROTECTION COMMISSION

Sampling Location Map
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HILLSBOROUGH COUNTY
ENVIRONMENTAL PROTECTION COMMISSION

Sampling Location Map
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ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

HRS Laboratory Certification #E44037

1900 9th Ave.
Tampa, Fla. 33603
Ph: 272-5960

WATER QUALITY REPORT

ampled by: collection date = time: saspling depth
E. tallace— cls/99 - s

-ocation: Cf Co i :
# 906002

eason for saspling:

Q&A@A44%T Watew 2f4udi%, :

araseter

Unite Storeat Value Paraseter Unit Storet Value
Wi 5Tp| o3 7, 3¢ Pb e | 108 K 20
Jotot Col # /oo 3/5D/ g Cr gle | /024 K 40
Tyeal Lot ﬁ%nm 31616 | K4 Ma Mef | 927 3.0
TJreat 3tup | #)om) 31673 | 36 Ko Mol | 429 7.0
Wy +oa) | o) | 45 , 48 Ca Mé&/, 9/¢ | ¢7.8
£S5 Diss Mé//, S8 2/ 6 K ”G/z, 939 J. O
8L 4 Juoe | M5 | S50 | k.1
Ll Aol | aan | 16
ColLoprr e, S§o Y
TYRreiprY| NTw 76 /
ALKALIOITY ”‘% 4io | 149
S04 e | 945 | 6
Comments: J = Estimanted value
K = Actual value less than reported
L = Actual value greater than reported
D = Field mseasuresent
repared by: date: lab supervisor: F. Olszewski
] C': /3./;uf/w ¢/9/95 7 (Geuolls”




“ I NSNVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

HRS Laboratory Certification ®#E44037

1900 9vh Ave.
Tampw, Fla. 33603
Ph: 272-3960

WATER QUALITY REPORT

sampled by: collection date — time: sampling depth
£, wollece ¢lelgq - 0920
Location: ! ! ' '
# 906002 oo [ Porsarcs por

reason for saspling: C/w/&'»;-)/ oo %ML,Q/
. o2 124 U

Parasaster Unit Storet Value Paraneter Unit Storet Value
PH stp | dos | 7.0 Po wl | rost | K 2o
m. Cols —’%mmc 815D/ 4 Cr /“7/& /034 | K 40
Jeal Cotd \Flaud HL10 | k4 Mg M | 9a7 | /4
Seead ﬁnw #muo 31673 | /B3 N; MC’/L 929 /10
,ij/f'Do;;,S ‘T% 63! , O Co. Mol g9, | joa
£ss Diss | Mo/ SIS 697
Ot { Jovoe | M5/ e | ped
L H6 odo | wad
Colop Pries go 3
Jyesiprr | NTu 96 4
ALKA LINITY ”f/c 410 / 82
504 “oL | 94¢ §4
Comaents: J = Estimated value
K = Actual value less than reported
L = Actual value greater than reported
D = Field asasuresent
prepared by: date: lab supervisor: F. Olszewski
& poyr// ¢/r9 /07 2. el




NM‘—-"

ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

HRS Laboratory Certification &#EA4A4037

WATER QUALITY REPORT

1900 9th Ave.

Tamnpa, Fla.

Ph:

33603

272-39460

sampled by: collection date — time: sanpling depth
R . Wallace &/1/99 - 0930

-ocation: 62@04%4/&/ %;wb*iry f£4;b
# 9060/c

reason {for saspling:

Loty WOt Gunldny al  Qloohes bpons,
) U 0 V) IV}

Paraseter Unie Staoret Valua Paraseter Unit Storet Value
PH 3TD 403 7, 2S5 b /”j/L 1081 | K L0
J?;ZaL Ontd |Pfsmor| 315 Ly Cr /’j/a 1034 | k 40
Freal Catl V) pii| 31016] 124 Mq MG//,' 927 S5
Foet Yoo | Aoy | 37¢73] 100 Na M&/i | 929 | 19,0
Kortvon) \Mal | 31 | 1.9/ Co, Mel |l 90 | 09,8
2es_piss | M 15 373 K M/ 737 O.5
0§ boenl M | sc¢ | 14
ae “ale | 94y | sa
Cotor PTte g0 oL
TurBip1T7 | NTUK Tio 2
ALkaLiviry| M9 410 23c
S04 Mg | 945 | 4
Comments: J = Estimated value
' K = Actual value less than reported
L = Actual value greater than reported
D = Field seasuresant
prepared by: date: lab supervisor: F. Olszewski
G, RABuT ) ¢fia/gr 7. (/‘{/Qy:woév




.‘\."'E'N’uxnoNMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

HRS Laboratory Certification #E44087

WATER QUALITY REPQORT

1900 9th Ave.

Fla.
R72-[960

Tawmpa,
Ph:

338603

sampled by:

£ elloco

collection date — time:

¢f/85 -

095

saspling depth

&, fpure/

g//?/a”?

7

, (i'é,'-f.éc:wo b’

Location: J % / ? ' ILJU
# 906017 ~
reason for saspling: : ‘
Uualujok oo sza/
Paraseter Unit Storet Value Paraseter Unitc Storet Value
il sto | o3 7, % Pb Ve | 105 K 20
Jetats tats | Man| 350 /< oD % /9 /5 1034 | K 4o
Foeat et | #fud 31¢16 | y000 Maq MG/L P27 22.§
Freal Yo | #/ou) 3/¢ 73 G Mo Mf/ﬁ 929 [92. 0
,Uowu%B Ha), ¢3! 52 Ca Ms ), 916 | /8-0
5 Diss ’ML/, 515 | Jo40
0L { Juee | Mo/ | 550 | 2.4
CL Hep | 940 | 385 -
CoLor Pl go | ¢
yeriprt | N 76 /
Aicadivry | 4oL | 4io [Go
S04 A R
Compents: J = Estisated value
K = Actual value less than reported
L = Actual value greater than reported
D = Field seasuresent
prepared by: date: lab supervisor: F. Olszewski




APPENDIX F

WATER QUALITY #2
BEGIN WET WEATHER
HCEPC LABORATORY RESULTS



ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

HRS Laboratory Certification #E44087

WATER QUALITY REPORT

1900 9¢th Ave.
Tampa, Fla., 83603
Ph: 272-3940

saspled by: collection date — timse: sanpling depth
R. Wallace 7/19/89 - 11:05AM
Location:
Lab #907091 Curiosity Creek
reason for saspling: Sinkhole Study
Paraseter Unie Storet Value Paraneter Unie Storat Value
PH STD 403 7.42 Pb UG/L 1051 K 20
Total Coli* #/100ML] 31501 50 Cr UG/L 1034 K 20
Fecal Coli* #/100ML} 31616 30 Mg MG/L 927 3
Fecal Strep* #7100ML] 31673 760 Na MG/L 929 8
FC/FS ft Ratio .04 Ca MG/L 916 63
NO, + NO3N MG/L 631 11 |
RES DISS MG/L 515 238
01l & Grease MG/L 556 K 1 .
CL MG/L 940 15 ’
Color PT/CO 80 5
Alkalinity MG/L 410 148
S0, MG/L 945 12
Turbidity NTU 76 1
Comsments : = Estisated value

* This sample did not conform to sampling/
preservation guidelines of EPA-600/4-79-020

o rxec

= Actual value less than reported
= Actual value greater than reported

= Field sesasurement

prepared by: date:
G. Abutan 8/1/89

lmb supervisor:

F. O

?I v

szewski




ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

HRS Laboratory Certification #E44087

WATER QUALITY REPORT:

1900 9th Ave.

Tampa ,
Ph:

Fla.
272~-5960

83609

sampled by:

collection date ~ time:

saspling depth

R. Wallace 7/18/89 '9:00PM
Location:
Lab #907090 Jasmin Sink
reason for -nplingzsinkhole Study
Paraseter Unie Storet Value Paraneter Unit Storet Value
PH STD 403 6.92 Pb UG/L 1051 K 20
Total Coli* | #/100ML| 31501 K 10 Cr Us/L 1034 K 20
Fecal Coli* #/100ML] 31616 K 10 Mg MG/L 927 11
Fecal Strep* | #/100ML| 31673 10 Na MG/L 929 103
FC/FS # Ratio - Ca MG/L 916 113
N0y + NO3N MG/L 631 .06 |
RES DISS MG/L 515 686
0il & Grease | MG/L 556 1
CL MG/L 940 210 ’
Color PT/CO 80 36
Turbidity NTU 76 13
Alkalinity MG/L 410 258
SOy MG/L 945 1
Comments: = Estimated value

* This sample did not conform to sampiing/
preservation guidelines of EPA-~600/

4-79-020

c rxc

Actual value less than reported

= Actual value greater than reported

= Field measuresent

prepared by:
G. Abutan

date:

8/1/89

lab supervisor:

F. Olmszewski

?, Cgk%?104443




ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

HRS Laboarntory Certification #E44007

WATER QUALITY REPORT

1900 9¢h Ave.

Tampr ,
Ph:

Fla.
2723960

83609

sampled by: collection date — time: sanpling depth

R. Wallace 7-19-89 2:45PM '
LLocation:

Lab #907096 Alaska Sink
reason for saspling: Sinkhole Study
Paraseter Unie Storet Value Parameter Unite Sworet Value

/

PH STD 403 7.31 Pb g /L 1051 - K20
Total Coli* #/100ml | 31501 400 Cr ug /L 7 1034 K20

Fecal Coli* #/100ml | 31616 168 Mg mg/L 927 6

NO, + NOSN MG/L 631 1.97 Na mg/L 929 19

RES DISS MG/L 515 364 Ca mg/L 916 109

011 & Grease | MG/L 556 K1

CL MG/L 940 32

Color PT/CO 80 2 w f
Turbdidity NTU 76 2

Alkalinity MG/L 410 232

SOA MG/L 945 51

é
Comments : J = Estimated value
K = Actual value less than reported
*This sample did not confirm to sampling/ ortad
preservation guidelines of EPA-600/4-79-02( L = Actual value greater than rep
D = Field n.nlur.lunt

prepared by:
G. Abutan

date:

8/1/89

lab supervisor:

F. Olszewshi

7, Gt



ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

HRS Laboratory Certification #EA4037

HWATER QUALITY REPORT

1900 9th Ave.

Tampi ,
Ph:

Fla.
272-3960

83605

saspled by:

R. Wallace

collection date — time:

sampling depth

7/19/89 "~ 7:00PM
Location:
Lab #907095 Sulphur Springs
reason for saspling: Sinkhole Study
Parameter Unit Sworet Value Paraneter Unit Storet Value
PH STD 403 7.25 Pb UG/L 1051 K 20
Total Colix* #/100ML | 31501 2000 Cr UG/L 1034 K 20
Fecal Coli* #/100ML | 31616 1000 Mg MG/L 927 32
N0y + NO3N MG/L 631 .22 Na MG/L 929 280
RES DISS MG/L 515 1311 Ca MG/L 916 127
011 & Grease MG/L 556 K1
CL MG/L 940 529
Color PT/CO 80 11 .
Turbidity NTU 76 1 ’
Alkalinity MG/L 410 158
S04 MG/L 945 185
Comments: J = Estinated value
* This sample did not conform to sampiing/ K = Actual value less than reported
L = Actual value greater than reported

preservation guidelines of EPA-600/4-79-02

= Field seasureaant

prepared by:

G. Abutan

date:

8/1/89

lab supervisor:

7

F. Olnzewshi




APPENDIX G

WATER QUALITY TEST #3
MID WET WEATHER
HCEPC LABORATORY RESULTS



ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

hes Latoranory

o Doca i on

WATER QUALITY REPORT

Al ey, 7

L3200
Tmmypr i

AR

)

B e

BT e G

[ARVELTE

G0N

sample taken by: collection date — time: sampling depth
L walleie 915 -£9
lLocation description: GQLfIOBO#1 jumﬂ,
£ e Gy -
reasaon far sampling: %iﬁ)}AAJQ/ %ﬂ;dlj/_
)
Paramseter Unit Method Value Parameter Unit Method Value
P NTD /23 7.29 /9/9 A/ /05! I 2e
ToTols Cote | B)nm| 251 /1O Car ~7/ /o5 ~ L
N N NI TN Mg Moy, 927 3.2
JTJI(/\(L /Lu;ﬁz ﬁAﬁ'/ﬁ ST DO N‘\l (j/ q 1/7 (}
]
ft’//F‘) # AT 3. 67 Ca 15/ 9/¢ o
Nespioaio | 19 L5 . o4
LS Dins / S8 27/
@Mﬁlz/uﬁdy f4ﬁﬁ- jﬁﬁé [
e e AR 15
Cocor CT /e Q0
Tddiliy | NTU 70 5
A .
6&&bﬂ&n&€i{ #“74 4%/0 Lgéb
0 .
S Hol. 945 | 14
J = Estimated value
K = Actual value less than value given
L = Actual value greater than value
given
D = Field measurement
report prepared by: date: lab supervisor: F. Olszewski
. 7 T ‘
N N . Yy ' /
G, ABITAN G/2 2/99 s




ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

Py atorace o ey G aanh on BEadol 7
L2200 20 v,
Viemeea 10 KIS P )
S R N R
WATER QUALITY REPORT
sample taken by: collection date — time: sampling depth
L. talloer -G-8 - 030
_ocation description: (%Lp ‘le //iihaquzz;p
Lat-ff G¢ 309 /i
f 1 : .
reasaon or sampling J)yA44;V¢L /jtuxt%»
)
Parametrer Unit Method Value Parameter Unit Method Value
rH 570 dr 3 725 f)b /“j/(/ 105/ X 2
Joind Cole | Flioond 3520 | /7 9co G F5 [ /0 3/ K 2o
\7'?(1“)- Coi. /{,v//c’t"»‘/c S REARLS) Beo MCI /4'//_ (f‘] 7 9 ﬁ/
V/PC(J‘_, 5{/».,{7 /{/// 4, LT3 VTS N(L M""/,’ (/‘_-,7,9‘ G S
-~ > )
7-'(,’/1:5 % AATIE /- 37 Ca Mcv/c G/ 77
Neztioegn . ‘*// {31 S
£E4 Dish ﬁ4%é HI1S KO3
O 41&&@0: Pﬂ"/ 557 <
-~ A/,
CA ¢ )< C /43
COLOF iy Qo <f
7 . -
Jupdildy AT I& 7
Y /40/
J _
504 Mo/ | q4s | &S
J = Estimated value
K = Actual value less than value given
L = Actual value greater than value
given
D = Field measurement
report prepared by: date: lab supervisor: F. Olszewski
7l ‘-/l i .
o Anao 115 Y g




ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

AT

Lol ormal eoey

Losar U avaon

b aleld

LOrO0 )ty
Viewmpeen, Lo S300%
I P B e AT
WATER QUALITY REPORT
sample taken by: collection date — time: sampling depth
2. aflece G-17-87 — s2/5
LocaﬁiOﬁ description: /ﬁdﬂ4&4u ﬁ%c”“iﬁo
Al ey ”
reasan for sampling: jouQAwlo- ji;{&zx
I ;
Parametrer Unit Method Value Parameter Unit Method Value
i 570 43 7 /¢ Fh “/e 05/ £ 2o
Tt e | Fln i | 260 O At fosd | w2
\jflf{;(,’,. Ca it " ety il ‘-ij < Mq’ 'u(.’/'- 927 5.8
 Focek )/—Z” Ty 073 VAL el MC’/ g2y /9
ref ey ” LAr)e /33 Ca. 1 (% G/¢ 95
A,’Q;,ip;(‘j‘) MC??_ - w233
65 piss Hal LY 377
AN ,'54,--,.-_ A 45¢ yay
Ce rief 7o 33
Coce e A £
JunkColty. Arid 7¢ b
S
Olkﬁiuﬁéf- Aﬁx /¢ :23‘%
4o " oS 30

Estimated value

Actual value less than value given
Actual value greater than value
given

Field aeasurement

rxXc
Hn

I

report prepared by:

o A3 T

date:

2/19/59

lab supervisor: F. Olszewski

/' T‘,
,). i ,t’.f’."[{/,'j'/;' .




ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

[

Lakaormavorg

o b Gl on

WATER QUALITY REPORT

A4t

Loo0
Tiampa

3L

v
b L e

SO0

BT e 6 O

/

2, JHAUT e

/e 7050

P

/

(7

ROy IA AN

ety

sample taken by: collection date — time: sampling depth
Y . 4 ‘ -
7. waflaen FJ-14 €7 - /330
. ocation description: 2LM%”A1M/ A%cﬁhjo
A - /
b=t 95500 '
reasan for sampling: ,Lmdxm%)/ /&“”LT
v
Parameter Unit Method Value Parameter Unit Method Value
P NTP 3 7.33 Pi> 9] [O5 K 2o
Py N - LY Al ]
i_jt..‘ L\{’_I (/)n. /,<, - /,"\//,_ ?/ 3’-/ / {/ O (_'/l’1 ""7/(/ /(;) ,:’J l<" ﬂ()
. S -/ A
ﬁwl T 7l g s e My Ma /i G0 33
o ) 4 .z - 4ﬁ4 . .
Juead Fmip | T | 0073 | K1 Ky Mol | g 2 Go
FC/C) ’ AV e - Lo /ﬂié 4/0 /fo
J ‘A /‘//,’;/v . (’
Koyt ogn 2 Il .1
. Mg -,
LES DS < S {466
: Ay i
({_)/—ﬂ é A}Ll/,/)’. ///'],‘(_ /) ’-/,' K I
. Hef '
&L Cﬂ/ ch, <§Zl
P e
Coter NPy Kc 7
oAl AT 7o 2
ce Mo -
Cu%mbﬂﬁty S %ﬁu AD?
Vol o /J{;/ ¢
Doy z 259 /| 70
J = Estimated value
K = Actual value less than value given
L = Actual value greater than value
given
D = Field measurement
report prepared buy: date: lab supervisor: F. Olszewski




ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

[

Lo lorantoruy

o D cana on ckkiaant,

LG0Ty A
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Vimgo e
iy

WATER QUALITY REPORT

sample iaken by: collection date — time: sampling depth
ﬁ o '\./.I/: o 59 -20 -85 -
) . . . R [} . . ] j
lLocation dESFFlDtlQn. _k ” /%%AW004Z4;
{/"‘_ (? L (} e ’—7(
reasan for sampling: zlﬁdéA;Qva ;Qlafﬂjf
J
Parametiter Unit Method Value Paraseter Unit Method Value
. \ y L~y ' X
pi st | Aoz | 7.40 P /AR Wiy K 20
. - /- ! P 4 C”,Ob(,l\.'{/ I\/(‘-ldh .
Jatl, Code |Ilnnrt) 20820 | B lter Qy Aq) /O 54 2
7 Y, : o o, Conk ol ./ _
ek Cute P frii] 3 Perssuple Mg 751 727 3.5
. ¢ , L g ) ,
A_;If‘u’ YA f N /’;//1'7‘/'// {/é 73 4? 77 N(‘- MCTZ 9'2’7 “x3
., Y . . -
Feles oo | Ca Ha /0| 97
‘). vl . .
Koy t100: 0 | 72 R L OC
< / - )
Les P55 Aesy 5 < $5
’ ; /¢ .
@LZ Z/ //A/”fv‘)[ ¢ ‘ “ (‘L’ /- 4
e #er] G o 132
Qocor T/ g 1§
T ity N 7L 48
( ) T y. U /‘./1" ! -~
QU/_':\JML):?/ - L < 2 /(/O
. g Y
é@d /'94, ?4)
J = Estimated value
K = Actual value less than value given
LL = Actual value greater than value
given
D = Field measurement
report prepared by: date: lab supervisor: F. Olszeuski
Coo AU 7/17/97 e




ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

Pt Lakiorvacvoe g een P ocasn o on BI0n Y
L2200 I v
Toampean  F L SOl
R R N T A&
WATER QUALITY REPORT
sample taken by: collectiaon date — time: sampling depth
ﬂ - l{)cl//d('(‘ - ()7"]// —5-7
i_ocation description: CZLQ £ . /?7 -
i «( {
7 490923
reason for sampling: élmdM{Q(%/ /&;447/
J
Paramsetrer Unit Method Value Parameter Unit Method Value
v 4 405 ' 7 AL 0
/ it _r/" 7 [AN; 7/\5.,g L) (’j/ / f/ /{l;C)
P . 5 / )
il Coll \Hfimmd  Fisvl OO0 Cr Lk /C 2 K 20
Tpeal Coic AR Nalele MQ /9/6 by27 V.9
] . ] M 9 .
Neztrosn | Mol ¢z %.33 Ne. A 724 i
/ - M 2
LEs Diss ey 475 35/ Cee 4 7/¢ /1O
. ! o -
O 4 b | 1 | 52 j
C(’/' /f(/}% //::/.(; \3 l
Cocprn | /7/in fo 7
jw//v“‘.o(/v('/j\.ﬂ" /{/ ﬁ'/ 76 ' 5
PRI
/4 /,JWW,/:T i, A 233
’ { e/
904 "/ 945 Y

rxec

given

Estimated value
Actual value less than value given
Actual value greater than value

Field measurement

report prepared buy:

s

7P T

date:

/7 7[??

lab supervisor:

-

‘
il

F. Olszewski

'/J(f‘:’(-‘//n C




ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

Phers s Landeoraccorog e n Paan i on Aol s

WATER QUALITY REPORT

L0000 Dy
Vinmpra

Erby

Fob

NIRRT

(AR

HBIOUY

sample taken by:
f?— . ?,Oalfo (.

collection date -

e9- 2/- 87

time:

sampling depth

{_ocatiaon descripiion:

A Gag oo

Q"""é{f’l\xxm e /%va(ir,/_u

reasogn for sampling: ;)un@jﬁﬁiﬁ, fiZA/£Zf
19
Parameter Unit Method Value Parameter Unit Method Value
P AT dos | 7.38 Pl gl josy /< 20
wl:.»(:uﬁ Coii | T lrcvd Fi521 Qoo Cor '“’) 3 /¢ 5 /20
. / »
Ficar Cevo | Blrul  Arcn| Sovoo Hy- 1y, a7 | .37
ey '/ MC/ :
. Ny - /o~ A T . -
Mewrhpsn i /31 .86 N f 26 | 240
o - - , - oA »
Pis poss | VL S5 | 308 Co M/ Zamr
. ) 4 ~
@/,d /) /(;Ur_/;(_, }/(/é \A) S-ZJ /
e, 3
e i Yo | 506
Cotee |7 (¢ X
\L/u{ «) /Aé/ AT 7¢ oy
. U - . B
J A6 .
>y i 745 | 169
J = Estimated value
K = Actual value less than value given
L = Actual value greater than value
given
D = Field measuremsent
report prepared by: date: lab supervisor:

-

3/27/¢5 '

F. Oxszeuski

A A




APPENDIX H

WATER QUALITY TEST #4
END WET WEATHER
HCEPC LABORATORY RESULTS



ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

s Laboratory Cervifiosuion SHEAQ0%57

WATER QUALITY REPORT

L2000 9%h Ave.

Tampi,

ol
RTE-HYHO

BBOHOQY

sample taken by:

L, Wallaceo.

collection date — time:

10-16~8q /<430

sampling dept!

Location description

olas # Q0071

Joarire | PocrasZiin

reasan far sampling:

,ZLJ dts, 37

4
Parameter Unit Method Value Parameter Unzit Method Value
PH TP 403 7.03 Pb “h | 105 ¥ 020
Jelots Coll /o 3150 | 39000 Cr /‘”7,/C [0 3. Ko
K toent. ot | Flhon| s06s¢ | 1430]| Mg Hef | 927 | u
X Soent Joogy | #inry | 57673 70 Na Mc’/z 929 g
7—'&/7:5 - # RATIO 2043 Ca MG/C 9/¢ 79
Vo, woa | "A 631 , 28
£65 D155 My 515 563
0 Hal | 4o 165
Coloe. Plleo §0 ¢
de,z,, NTU 76 ¢
Qicrtty | M5k | 410 | 179
Say | Mo 945 | ¢3
O foee | M9 | 550 | 4
F (piss) Ma | 950 | . /6
X < evunl value less than value given
O G gt Tt s D = Field measurement
report prepared by: date: lab supervisor: F. Olszewski
G, ABuTm Oez - 26, 158 7 WW‘




ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

L2700
Tiampri,
B N

i Ave .
Fla ., SB60Y
DT R=HH0

WATER QUALITY REPORT

sample taken by:- collection date - time: sampling depth
R. Weallace 10-10—89 -
Location description: :28 : :
# 910072 ’% d
reasan for sampling: ) 1&) 7
Mvm M
Parameter Unit Method Value Parameter Unit - Method Value
PH 57D 403 7.10 Pp /‘JL [0S K 20
xjaw el 7%@% J/50 ! 400 Cr "ﬂ/c (034 £ 20
FJML Cate #//uwo 3/616 300 Mq H‘% 727 [#
B frup | Phon 50723 | 260 Ao Mok | 929 | /9
U
Felrs # eatio | 18 Ca Haf 910 | yo
Kot Vosr | M o/ 631 o2 28
265 Drss | ML $1S 388
e Mal | 940 | 31
Cocor Pf/do qe) 3
Tunkionky | NTU 76 5
0 ,
QnbniZy | Ok | 416 | H30
\
Soq “a), M| S
0l f Busnse | Mkt sse | ki
M
F (e | Mt 950 | .24
J = Estimated value
K = Actual value less than value given
e T eanTUE I NAT RaMEgDe L = Actual value greater than value
TR TR TIVATO GUIDEL RS given
briged e D = Field measurement
report prepared by: date: lab supervisor: F. Clls.ze».p’-i‘k/;/égL
G . pABYTA Job. 2 1989 7. (g




ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

RS Laboratory Cervification $EAQ057

WATER QUALITY REPORT

L2200
Tampin

P Ave,
ol

83605

ATE-B960

sample taken by: collection date — time: sampling depth
R. Wallace 10-16~89 — 1700
Location description: 4 ) '
+ 910073
reason far sampling: 5 ‘Z: g &
o
Parameter Unit Method Value Parameter Unit Method Value
DH 5TD 403 7,16 b “1/ /05 K 2o
Rrotal Cols | #lvud 3,501 | 1040 Cr e | ped | £
X oeet ot \#lownt| 31000 | 110 Maq MS ) 727 | 33
&M /XZW #//mw(, 3/673 10 Aa MG/L 729 280
U
FelFs # RATIO — Ca Hé) 9/c. | /B0
Mo+ 1050 Moy 63 e 78
RES Dios | MO/ SIS 135D
L AL | 940 | ssO
CoLor FT/ey §o 13
Twbidl, | NTL | 706 /
e J
(13T Z I HafL 410 1SS
U
504 Ma/, 045 | 17¢
ol 1 Mo | s | K
F (s (Mol | 950 | s
J = Estimated value
K = Actual value less than value given
* TS QAR E it g PnnEnnM - L = Actual value greater than value
10 seemplen s sy 4inei s given
CF LPALI0 -T2 D = Field measurement
repart prepared by: date: lab supervisor: F. Olszewski
G, ABYTI O 24,1985 7. Mogeosfl




ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

FIRG Labaratory Cerdsi fionnion FEAQ057

L7200 2 Ave
Tampa, Flia. 3605
B RT7R-H960

WATER QUALITY REPORT

samaple taken by:

collection date — time:

sampling depth

R. wallace.

18- /7~ 89

Location description:

4 910078

\Azaynw;lz /Cﬁhv;AwAQLiJ

reason for sampling: 5 '4 A f g; /
U

Parameter Unizt Method Value Parameter Unit Method Value
pH 37D 403 7, 22 b /"jl 105 £ 2o
| Jot ) Cole #//m)m 3150/ | So000 Cr +1)L EL: L 2o
Toead Lot #/mmc 3/¢16 <60 H? H@//, 927 /0
Sraet, Step | Fwm| 30673 160 Ne Ha) 9279 | g7
Fe /Fﬁ ? # RATIO 3.07 Ca Hay g/¢c ?29
NovtNo:n | Ma/ | ¢3) 33
pes Diss | Mok | 55 S8¢
CL MG/C 40 /¢3
Cotor PTito o 4
Tinkiokds | NTU 76 /3
M 1q/, 410 /76
Sog |4 | 945 | 48
QL § foewo | ML | Ss2 | 2
F Cos) [ Mol | 5o | . M4
X 2 Aevimi value less than value given
L = Actual value greater than value
D = Pieid measurement
report prepared by: date: lab supervisor: F. Olszewski
&G Apur bet - 20, 1585 7,; %’?‘”” jd




ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

FIRS Laboratory Cerwificanion 440057

1200 2 Aver.
Tampa, IB6HO0H

FoL ..
RDTR=HOGH0

WATER QUALITY REPORT

szaple taken by:

. th“aaa

collection date — time:

sampling depth

jo- 18-89 _ /o030
Location description: QZ l ’
# 970099 | g d
reason for sampling: ! '22 IQ) ga )
U
Parameter Unit Method Value Parameter Unit Method Value
PH STp | o3 718 Pb “Il Xy o
| Jetad) Catlo #/z/om Fisol | L2000 % /"j/é /o3 XD
Foeal Cotl |#/one| 3161c g0 Mq Hg/, 927 ¢
Fpeal ﬂ@;{a) 796//«»#& 31673 | 1390 AMa 'q"/é 929 /9
7"'@/ F5 # RATIO O.00 Ca H@/é 9/c (/4
Nos+ Post) | Mok | 43 J. &)
2es piss | Mok | sis 39/
o Mg | 440 | 30
Color Pileo| Ko 2
TueB DTy | MU 7 & 4
Qleat. e, | Mo/ dio| 230
i
Sas Mo | 945 | &3
0L Lﬁuaao MG/ SSC /
F C(piss)| Ml 95D L7
J = Estimated value
K = Actual value less than value given
L = Actual value greater than value
given
D = Field measurement
report prepared by: date: lab supervisor: F. Olszewski )
& . ABUT) Det. 25, 1305 7. Worgpesn




ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY

Fes Laboratory Cervification BEA4490%H7

19200 21h Ave.
Tampa, Fla. DI6G0H
s 2785960

WATER QUALITY REPORT

sample taken by:

2. wallace

collection date — time:

(0 - 18 -89

sampling depth

/830

‘jLocation description

V&"g’# ?/0'/0‘0

Ry

reasaon for sampling: 5 "4 ¢ AT' %
0

Parameter

Unit HMethod Value ‘ Paraseter Unit Method Value
PH sp | 4o3 7.33 Pb Fale | tosy oy
Tz Cote | Blond 51501 10000 Cr -/ (03¢ | kK 2o
Toeak Cetl #//m)Hé 3/¢16 4000 Ma MG’/L %27 S
- T
Faeat Mg \#)iond 34 13 450 Ne Ha/, 9291 270
BRY)
Feles # BATIO $.89 Ca MG[ 916 /&3
foytWesd M6k | 431 | .38
PEs Diss | MoL | Sus /324
CL My 940 | 307
lotop Fllts g2 /5
M‘ma, NTL | 70 4
Qbeatingy, | Mok | 410 | 15§
S04 BRIz
08 4 buee| 94| s |
F (p1ss) | Mo/ 9o | .4
J = Estimated value
K = Actual value less than value given
L = Actual value greater than value
given
D = Field measurement
report prepared by: date: lab supervisor: F. ?ﬁz%;:z::él)
G . ARy Dot - %y 1985 7.




APPENDIX I

U.S.G.S. FLOWRATE FOR
SULPHUR SPRINGS POOL
SELECTED TEST DATES
CITY MEMO ON GUAGE HEIGHTS AND GATE GEOMETRY



DEPARTMENT OF SANITARY SEWERS
CITY OF TAMPA, FLORIDA

LETTER OF TRANSMITTAL " May 5, 1989 e
e Robert E. Wallace
10 Robert E, Wallace =
Environmental Engineering Consultants
5119 North Florida Avenue.
Tampa, FL 33604 Ay 081989
GENTLEMEN: “ERVIRONMENTAL ENGHHEERIN
WE ARE SENDING YOU X Attached  [J Under separate cover via l‘eﬂﬂ&llbu#ﬁ“'\!‘c
O Shop drowings O Prints O Plons O Samples O Specifications
[ Copy of letter {OJ Chcnge order O '
COPIES DATE NO L DESCRIPTION
1 1 Rating chart for Sulphur Springs
1 ! Additional flow data for Sulphur Springs 1/13-2/12/89
i
F ; I
I |
|
_ .

THESE ARE TRANSMITTED as checked below:

{3 For approva! (D Approved os submitted
B For your use (0 Approved os noted
B3 As requested {3 Returned for corrections

{3 For review ond comment  [J

O Resubmit copies for opproval
O Submit copies for distribution
O Return corrected prints

{0 FOR BIDS DUE 19

(3 PRINTS RETURNED AFTER LOAN TO US

REMARKS __Hope you've received the other by now, it was returned since I sent it to the

address_on your card (5500 N, Florida) (old card?) This is also the rating chart

which counts, the other being for extremely low stages only.

4

COPY TO

SIGNED:

TAMPA MUNICIPAL OFFICE BLDG TAMPA. FLORIDA 33602 ”ﬂ/“{/c"v HALL JLAZA 6th FLOOR EAS®
Ss 5 (3/78) WHITE-Developer -0 e Copy




TAXE

United States Department of the Interior R e

AMERICA
.
-
yE 10 yURVEY [— ]
GFOLOGICAL SURVEY ‘s @ @-
- -

WATER RESOURCES DIVISION
4710 Eisenhower Blvd, Suite B-3
Tampa. Florida 33634-638)

May 3, 1989
(FL-001)

Mr. Michael Burwell
Stormwater Planner

Department of Sanitary Sewers
City of Tamp:

6th Floor, Citv ilall Plaza
Tampa, Florida 33602

Cear Mr. Burweil:

Lo are pleasce Lo turnish vou the remainder of the instantancous gage-height
data requestod fvoveur April 7, 1989 letter and a copy of the complete rating
tarlo requestod fnoour recent telephone conversation.  The rating sent to

vou with mv o Arvil 12, 1989 letter is used during periods of extreme low flow.

1 have enclosca a copy of the stage-discharge rating used during other flow condi-
tions  Pleasc note that, In general, ratings are defined by a series of actual
Ficld measurenoents pade under different hydrologic conditions and represent

an interpretive average of these conditions. Streamflow for a specific set

of conditiens is probably difrerent from these ratings because of varying
vifects of chanping vegetation, shifting streambed, backwater, concrete
structure scttings, ete. These ratings are provisional and subject to change as
additional data become available.

Also enclosced arce the instantanecus data requested in your April 7 letter.,

Tids data transmictal includes data not sent to vou with my April 12 letter.

17 vou have any questions, please contact this office.

Sincerely,

L

) L ‘
. 2 //,{/-ﬂ%

.- James L. Kiesler, Jr.
Chief, Information Management Section

Fnclosure

JLK:vtc
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STATION NUMBER £23J60G0

LATITUDE

dayY oCT
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2 ebbd

3 ebdd

4 abt

5 ebs

5 eblb

7 Qi

3 243

? e4d
1) e43
11 243
12 e43
13 et3
14 43
15 43
15 63
17 42
13 62
17 a1
2) 41
21 41
22 41
23 41
24% 41
23 40
25 40
27 40
23 49
27 40
32 40
31 40
TOTAL 1305
MEaN 4241
MAX 44
MIN 40

AC-7T 2599

CA: YR 1983
WTR YR 1939

3 Estimated

UKITZD STATES GEPARTMENT OF THE INTERIOR

25311> LONGITUSE 0822767 GEOLOGIC

JISCHARGE, CuzIC F

elQ
239
el¢
23¢
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e4y
240
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et

ed{
XAY]
240
240
240

1122
39.7
41
39
2360

TOTAL 12537
TOTAL 13826

)
m

DEC JAaxy Fes
et ] 32
e&l &3 33
242 ] 38
ed 4 33
eidl 39 el3g
ad? 39 e38
eqd I €38
atli 39 ERE
etd » 32 35
eh2 33 33
el 28 e3?7
A 33 36
esLg 33 37
el 33 37
e4l 3 37
.2 33 7
41 38 37
41 40 7
41 41 37
41 39 37
41 39 37
41 39 37
41 3 37
41 139 37
A 33 37
41 32 37
41 39 37
41 33 37
41 33 -—-
61 38 ~--
40 33 -
1277 1203 1045
61,2 8.2 37.3
42 a1 . 33
49 33 . 36
2539 2392 2070

MEAN 34.3  MAX 65 MIN 13

UNIT
MZAN VALUES
MAR APR
37 339
38 40
38 40
37 49
37 4J
238 40
e33 39
el8 39
e38 is
39 38
239 38
39 38
36 38
37 39
40 39
40 39
40 39
40 39
40 39
40 39
40 39
40 38
40 33
40 38
40 38
4 38
40 e2?
40 e25
39 e25
40 e?5
40 -
1208 1113
39.0 37.1
40 40
36 - 25
2400 2210
AC~FT 24870
AC~FT 27380

MEAN 37.8 MaX 47 MIN 23

SULPHUR SFRINGS LT SULPHUR SPRINGS,FLA,

DATUM

MAY

e24
e29

36
el4
e23

@23
el3
e23
e23

e2d -

e23
e23
e23
e23
e23

e23
e23
e23
e23
823

e23
e2d
e2d
e?2d

el

ed3
223
e23
e23
e23
e23

T4t
24,9
36
23
1480

=~ GEOLOGICAL SURVEY - TAMPA FLORIDA

SPRING SOURCE AGENCY USGS
STATE 12

JUN

ee3
ed3
el3
el3
e2d
e23
el3
e23
223
eZ3
ed3

24
el6

T PZR SECOMD, WATZR YEAR OCTO3ER 1938 TO SEPTEMBEK 1939

COUNTY ({57
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JNITZD STATZS DEPA&RTYENT OF TH:

STATION NUMEESR 02238005

LATITUDE 283115 LONGITUCS
PRIVISIONAL DATA

— T DISCHARGE

2=/

cuclIc

o
P22
—
=
o
<
o
(X1}

)

4 e
FLN

[ QU G G 'y

(&= 2000 N WL S B )

wi
Fa3
N

e Ny O
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2 ) b =3 s
4% M N

w

3
314

TIOTAL
MEAN
Max

1094
35.3
17

SULPHUE SPRINGS
0822707 GZOLOG

Fes

JaN =

om
wm

=
[V, Y

INTERIOR = GECLOGICAL SURVEY - TAMPA FLORIOA

AT SULPHUR SPRINGS,FLA,
IC UNIT DATUM

SPRING

SOURCE AGE
STATE 12

MEAN VA

MA

LUES

R APR

MAY

JUN

- -
- -
- -

MIN
AC-F

Cay

T 2110
YR 1989

TOTAL 12353.4 .

34
2172

Qe O
C VNt 0
1
]

)

~N
N

MEAN 35,2 MAX 47 MI

- - — -
- - - -
- -—- - -
- - - -
- - -
- -—- - -
- - -
- - - - - -
- - - -
- -— -
- - - -
- -~ -
- - - -
-- - -
- - -

-
- - - -
- - -
- - -
- - - -
- - - - -
- - - - -
- - - - - .-
- - - - -
- - - -
- - - -
- - -
- - - e
- - - -

N 9.2 AC=FT 25490

e

- -

T PZR SECIOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

JUL

NCY USGS
COUNTY 057
SJBJECT T2

AUG

65711799

REZVISION

-

-




CITY OF TAMPA
STORMWATER MANAGEMENT DIVISION

PLANNING AND DESIGN SECTION

TO: Sulphur Springs File
FROM: Michael J. Burwell
SUBJECT: Gage Heights at Sulphur Springs

DATE: February 8, 1989

According to Reman Mycek of the USGS the gage at Sulphur Springs
is rated based on the following outfalls being available:

2 - Fixed cverflows left crest 6.73' ngvd, 4'7wide
right crest 6.58', 4.1' wide

2 rectangular cutouts in the sliding gate valves each .5' X 3.35"

crest of left cutout 6.33° :
crest of right cutout 6.33'

2 vertical lift gates 4'8" wide by 5'1 3/4" high, opening from the
botten

Normal water level for the sulphur springs pool is about 7.5'
ngvd.



APPENDIX J

1958 CITY OF TAMPA WATER DEPARTMENT
DYE TEST
(SEE MAP IN APPENDIX A)
EPC SKETCH OF PROBABLE FLOW PATH
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DEPARTMENT OF THE INTERIOR
JNITED STATES GEOLOGICAL SURVEY
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~
e Streams ]
The principal stream in the Sulphur Springs ares is the Hillsborough
River. The average annual discharge of the river at tht_a Tampa_ Dam (fig. 1)
INTRODUCTION was 593 ft¥s for the period 1938 to 1978. The maximum discharge was

The Sulphur Springs area encompasses about 56 mi' in west-central
Florida and includes a highly urbanized section of the north-central part of
the city of Tampa in west-central Hillsborough County (fig. 1). The area
includes the city of Temple Terrace and the University of South Florida,
several industrial and commercial plant sites, and a large commercial
recreational site. The Hillsborough River flows southwesterly along the
eastern and southern parts of the area. Most of the western half contains
numerous lakes and is partly urbanized. The northeast quarter is largely
swampy, but much of it is proposed for subdivision development. The
northwest quarter is mostly rural, but is gradually becoming urbanized. The
southeast quarter includes Temple Terrace and is highly urbanized. The
west-~central part has numerous sinkholes, an internally drained area, and an
area that is subject to flooding. Storm runoff from two residential areas in

Tampa is diverted into sinkholes that connect with the Floridan aquifer in

the southwestern part of the area. Sulphur Springs, a large spring on the
north side of the Hillsborough River near Interstate 275, is used as a
supplemental water supply for the city of Tampa and is also a recreational
area. . .

In 1980, the U.S. Geological Survey, in cooperation with the city of
Tampa, began a study to determive the hydrogeology of the Sulphur
Springs area. The purpose of the study was to provide hydrologic and
geologic information that would assist managers in (1) protecting the water
resources of the area, and (2) developing plans for control of construction
and development where 2 high-water table and other hydrologic conditions
are a factor. The information could be useful to evaluate the hydrologic
impact of using sinkholes as storrowater retention basins, the design and
construction of storm-runoff detention basins, the design and improvement
of sanitary sewage system, and the location of underground utilities.

Previous and Present Investigations

Information on the hydrology and water quality of the area is included in
a report by Menke and others (1961). Map reports of Lake Magdalene (Hunn
and Reichenbaugh, 1972) and Lake Carroll (S.E. Henderson, U.S. Geological
Survey, written commun., 1982) describe the general hydrology and geology
at those lakes. Stewart and Hughes (1974) evaluated the effects on the
Floridan aquifer of using ground water to maintain lake levels in the
porthwestern part of the area. Goetz and others (1978) evaluated the
water-supply potential of the lower Hillsborough River. Maps that show the
water table of the surficial aquifer and the potentiometric surface of the
Floridan aquifer are prepared twice a year through a cooperative program
with the Southwest Florida Water Management District. Hydrologic
reports that contain data for several hydrologic monitoring stations in the
area are published annually by the Geological Survey.

During this investigation (1981), field work included an inventory of wells
and sinkholes, collection of water samples for coliform bacteria analyses
from Sulphur Springs and three sinks, determination of peak water levels of
the 1979 flood in the westcentral part of the area, and measurements of
water levels in wells for use in preparation of water-level and potentiometric-
surface maps.

Climate

The climate of the ares is characterized by warm, humid summers and
mild, dry winters. An outstanding feature of the climate is the summer
thunderstorms that frequently occur late in the afternoon during June
through September. Based on records for the 40-year period from 1941 to
1980 at the Tampa weather station about 5 miles west of Sulphur Springs,
the mean monthly temperature ranged from 60.9°F in January to 82.0°F in
August (National Oceanic and Atmospheric Administration, 1981). The
mean annual temperature for the period was 72.2°F. The average annual
minimum and maximum temperatures were 63.3 °F and 81.1 °F, respectively.
During the 40-year period, the mean monthly precipitation ranged from 1.61
inches in November to 8.01 inches in August. The mean annual precipi-
tation was 48.71 inches, of which about 60 percent occurred during June
through September.

Topography

Land-surface elevations range from less than 5 feet atove sea level near
the Hillsborough River in the southwestern part of tle area below the
Tampa Dam to 75 feet above sea level at Temple Terrace. The 5-, 25-, 35-,
50-, and 75-foot land contours are shown in figure 1. A eonspicuous feature
is the 8-mi’ swampy area in the northesstern part of the irea (fig. 1). Parts
of the swamp are 25 to 35 feet above sea level, but most are less than 25
feet above sea level Much of this area is poorly drained and remains wet
throughout most years. Land-surface elevations are less than 25 feet above
sea level in an internally drained sinkhole complex and severa] lakes in the
weast-central part of the area.

. large swampy area in the northeast. The confining
.+ along the section and ranges in thickness
"< B-B' is south of the lake area, and the
; ;:; western part (about 40 feet) and is thinnest in the eastern part

i

*77 fairly extensive and well-developed cavernous zone 8
:+ fest below land surface in the Temple Terrace area
1'1978).7%

16,500 ft¥s in September 1933. The river did not have any flovf for short
periods during several years. Monthly mean diacha.rges_ of t.'he river .nt ‘the
Tampa Dam are shown in figure 2. The Hillsborough River is the principal
ource of water for the city of Tampa. )
: Other streams in t.h:y area include Cypress Creek and its principal
tributary, Thirteenmile Run, in the northeastern part of the ares; Sweet-
water Creek in the northwestern part; and Curiosity Creek in the west-
central part. The average daily discharge of Cypress Creek, about 5 miles
northeast of Sulpbur Springs, was 91.4 ftt/s from 1964 to 198(.). The
maximum discharge was 1,750 ft¥/s that occurred in August 1965; periods of

occur during most years. The headwater of Sweetwater Creek is a
oo flow o ) that include Chapman Lake, Lake

series of interconnected lakes (fig. 1
Mngda‘l)ene, Bay Lake, and Lake Ellen. The creek discharges into Qld
Tampa Bay about 8 miles southwest of Lake Ellen. The average daily
discharge of Sweetwater Creek at a station about S.S.mﬂ_es southwest of
Lake Ellen was 7.3%s from 1951 to 1979, Extremes in dxsdmrgs ranged
from 438 ft¥s in March 1960 to periods u‘: n:e i!ow‘dunng some m

josity Creek is an intermittent stream that begins In a swampy |
?h:rle:s:yside of Sweetwater Creek near Lake Gass (f?g. 1). The creek drains
an area of 3.48 mi* and flows into 2 sinkhole in an internally drained area
about 3 miles south of the lake During calendar years 1979-80, the
maximum flow of Curiosity Creek from 1.37 mi* of its basin was 28 ft¥s, but
there were extended periods of no flow during both years.

. . Lakes |

All lakes are in the western half of the study area. Lal'(es Carroll and
Magdalene, the largest lakes {fig. 1), are in a highly urbanized area. Lake
Carroll has a surface area of about 195 acres and Lake Magdalene about 232
acres. During 1946-80, the maximum daily elevation of' Lake Carroll was
40.08 feet above sea level, and the minimum daily el‘evauon was 32.35 feet.
During the same period, the maximum daily e.levatx?n of Lalfe Magdalene
was 51.00 feet above sea level, and the minimum daily eleva?txon was 41.96
feet. Depths of Lake Carroll and Lake Magdalene are shown_m figures 3 and
4. Lakes Charles, Saddleback, Round, and Crenshaw in t.he‘ extreme
porthwest corner of the study area (fig. 1) are augmented with water
pumped from Floridan aquifer wells (Stewart and Hughes, 1974). Depths of
Saddleback Lake and Lake Charles are shown in figures 5 and 6.

GENERAL GEOLOGY

rings area is overlain by surficial deposits of sand and clay
th:? iasnuglgl::rt.i‘::kngss from less than 30 feet near the Hillsborough River
to more than 90 feet at Temple Terrace (fig. 7). The lower part of the
surficial deposits consists of clay, sandy clay, and clayey sand t:hat. oonﬁxfe
the Floridan aquifer throughout most of the area. The confining layer is
about 10 feet thick near the south-central part of the area, about 40 f_eat
thick in the portheastern and southwestern parts, and about 29 feet t.hxck
south of the Hillsborough River (fig. 8). Generally, the confining layer is
thickerinthewestemha]fthaninthemumham&nmdAlven'on
(1959) report the occurrence of patches of the Hawthorn Formahol:
{confining layer) in the southeastern corner of the area, largely at 'I‘emt].)ha
Terrace. Isolated patches of the Hawthorn Formation also occur along

" south side of the Hillsborough River south of Temple Terrate. In the

X g , f the
Sulphur Springs area, the Tampa Limestone forms the upper part o ]
thdan nzuifgrs. The generalized configuration of the top of the Floridan
aquifer ranges from 60 feet below sea level in the northwestern part w
about 20 feet above sea level in the western part' fig. 9. Goologc
formations below the Tampa Limest in d du?g order, are t.h:
Suwannee Limestone, Ocala Limestone, Avon Park Limestone, and
Oldsmar Limestone. ‘ : .
_. Generalized geologic sectio
and 11. Section A-A’ (fig. 10} extends from the laki

. bl Ve LS
dy area are showi in figures 10°°

na of the study e S ebe west to the
layer is fairly uniform
from sbout 20 to 30 feet. Section
confining layer is thickest in the
{about 20
: foot). 54 _ <o and
. Extensive cavity systems have been encountered dun?g test drilling and .
during excavating for commercial and industrial plant sites between Busch
% Boulevard and Fletcher Avenue, about 2 miles east of In_te_rst.at.e 275. Large
¥ quantities of cement have been pumped into the anvmes‘to su-engt.'-hen
stractore foundations. There is an extensive cavity system in the Floridan

"+ “aquifer from Sulphur Sprin northward for about 2 miles or more and a
e cxramnivn wat) we dons t depths of 120 to 180

{Stewart and others,
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HYDRAULIC PROPERTIES OF THE FLORIDAN AQUIFER

The quantity of water that an aquifer will yield to wells depends, in part,
upon the hydraulic characteristics of the aquifer and its overlying and
underlying confining beds. The principal characteristics are: transmissivity
{the ability of the aquifer to transmit water), storage coefficient (the ability
of the aquifer to store water), leakance {the ability of the confining beds to
transmit water vertically from an underlying or overlying aqguifer into the
pumped aquifer), and hydraulic conductivity (the ability of the aquifer to
transmit water through a unit area of the aquifer).

The transmissivity of the Floridan aquifer in the Sulpbur Springs area is
for the most part high, but variable. Stewart and others (1978) reported a
transmisgivity of 1.3X10* ft'/d and a storage coefficient of 3.4X10™ for the
Temple Terrace area. Ryder and othera {1980) derived a transmissivity of
6X10* ft/d from model calibration of a well field that included the
northeastern part of the Sulphur Springs area. The leakage coefficient
ranges from 2X10- to 8 X10-* (ft/d)/ft. Hutchinson and others {1981) derived
a transmissivity of 2X10* ft%/d from a two-dimensional model that included
part of the area along the Hillsborough River.

A hydraulic conductivity of 1.9X10* ft/d was obtained for a cavernous
area north of Sulphur Springs using the results of two dye tests. It appears
that most ground-water flow in this area is in the upper 100 to 200 feet of
the Floridan aquifer. Because of the highly developed cavity system,
estimated transmissivity for the Floridan aquifer is on the order of 2X10°
ft1/d. The storage coefficient is estimated to be 1X10-,

The transmissivity of the Floridan aquifer in the porthwestern part is
7.3X10* ft'/d, the storage coefficient is §X10~ (Stewart, 1968}, and the
leakage coefficient is 2.0X10~ {ft/d)/ft. In an area 2-1/2 miles east of the
northeastern part of the study area, Stewart (1977) reported a transmissiv-
ity of 1.3X10"* ft'/d and a storage coefficient of 2X10~ from test pumping a
large-diameter sinkhole about three-fourths of a mile south of the Hillsbor-
ough River. . :

Based on the above studies completed in or near the Sulphur Springs
area, transmissivity ranges from 7.3X10* ft¥/d in the northwestern part to
1.3X10° ft*/d in the northeastern part and to 2X10¢ ft*/d north of Sulphur
Springs. The transmissivity is generally highest near-the Hillsborough

- River, Values obtained for transmissivity, leakage coefficient, and hydraulic

conductivity indicate that the Floridan aquifer is highly productive in the
study area. - -

WATER LEVELS

Water levels of the gurficial aquifer and the potentiometric surface of the
?‘loridan aquifer for May 1981 are shown by figures 12 and 13. Water levels
in the surficial aquifer ranged from 20 feet above sea level in the southern
part to 60 feet above sea level in the Temple Terrace area {fig. 12). High
water levels in the southeastern part of the area are due largely to the low
bydraulic conductivity of the greenish-gray clayey sands of the Hawthorn

. Formation. The material has a low permeability and restricts vertical

movement of water from the surficial aquifer to the Floridan aquifer. Water
levels in the surficial aquifer throughout the area ranged from § to 45 feet
above the potentiometric surface. The highest water levels occur in
topographically high areas, and the lowest water levels occur in topographi-
cally low areas. An area of low water levels, indicated by the 20- and 25-foot
contours near Interstate 275, extends south of Fowler Avenue to the
Hillshorough River and includes several well-developed and prominent

. sinkholes nprt.h of Sulphur Springs.

During May 1981, water levels in the surficial aquifer below Tampa Dam
were less than 20 feet above sea level near the Hillsborough River and
probably were less than a foot above sea level where the aquifer discharged
into the river. In the tidal reach below the dam, the stage of the
Hillsborough River ranged from less than 2 feet below sea level to less than
3 foet above sea level. Water lovels in the surficial aquifer above the dem
were less than 25 feet above sea level near the river and were leas than 16
feot above sea lavel at the river. The stage of the Tampa reservoir was 16
feet above sea level Thus, the surficial aquifer in the area is a source of
ground-water discharge to the river, both upstresm and downstream from
the Tampa Dam.

In May 1981, the potentiometric surface of the Floridan aquifer ranged
from 10 feet above sea level in the southern part of the area to 45 feet above
sea level in the northern part. Figure 13 shows the geperal direction of
ground-water movement by flow lines drawn normal to the contour lines.
Ground-water mo t is southerly from a potentiometric high in the
northwestern part. In the southern part, most ground-water flow lines tend
to converge towards Sulpbur Springs and the Hillsborough River.

During May 1981, the potentiometric surface along the Hillsbarough
River channel below Tarupa Dam was sbout 10 feet above the stage of the
river. The head difference between the river and the Floridan aquifer
indicates an upward pressure gradient along this part of the chanpel and
represents potential discharge of water from the Floridan aquifer to the

" river, However, a test bole drilled in the riverbed in 1961, about half a mile

southwest of Sulphur Springs, penstrated a green, sandy clay from 8 to 18
feet below sea level This material forms the confining bed that overlies
parts of the Fioridan aquifer in the southeastern part of the area and, if
unbreached, would restrict upward movement of Floridan aquifer water.
Above the dam, the potentiometric surface of the Floridan aquifer under the
reservoir ‘area was 8 to 6 feet lower than the stage of the reservoir. Under
this condition and assuming an absence of a confining layer, a potential
exists for the reservoir to recharge the Floridan aquifer. Conversely, if the
reservoir stage declines below the potentiometric surface, then the aquifer
has the potential to discharge to the reservoir. The Floridan aquifer in the
stady area is recharged by leakage from the surficial aquifer and through
sinkholes in internally drained areas that are directly and indirectly
connected with the Floridan aquifer.

Based on the May 1981 potentiometric map, a ground-water gradient of
about 15 feet in 1.8 miles {30- to 15-foot contours, fig. 13) exists west of
Interstate 275 between Fletcher Avenue and Busch Boulevard. Immediately
south, the gradient decreases to 5 feet in 1.5 miles, or a reduction of about
60 percant. The decrease in gradient is due (1) to an increase in transmisaiv-
ity of the Floridan aquifer in the southern part of the area, and (2) to a
change from an area of lateral or downward ground-water flow in the
northern part of the area to ome of upward ground-water discharge at
Sulphur Springs and the Hillsborough River,

FLOODS

The west-central part of the Sulphur Springs area between Fowler Avenue
and Busch Boulevard and west of Florida Avenue has flooded on numerous
occasions during the past 25 years. Pride (1962) delineated the Sept b
1960 flood areas along the Hillsborough River; Murphy and others (1982)
prepared a report that delineated areas that were flooded during August-
October 1979; and the city of Tampa Public Works Department (D.J. Terp,
Chief Engineer, written commun., 1981) prepared maps that show areas
flooded during floods occurring between September 1957 and September
1979. The 1960 and 1979 flood areas are shown in figure 1. These dates were
selected to show flooding that occwred along the Hillsborough River and in
the Fowler Avenue-Busch Boulevard area west of Florida Avenue.

WATER USE

In 1980, the city of Tampa pumped an average of 48.5 Mgald from the
Hillsborough River Reservoir above the Tampa Dam (Duerr and Trommer,
1981). An additional 5 Mgal/d was pumped from Sulpbur Springs in
October, and 11.5 Mgal/d was pumped in November. The city also pumped
15.2 Mgald from its Morris Bridge well field located about 9 miles
northeast of Sulphur Springs and about 1 mile east of the northeast corner
of the study area. Sulphur Springs is used as a of suppl tal
water supply during periods of low flow in the river and when water
demands are high The water from the spring is carried by pipeline and
discharged into the Tampa Reservoir near the dam.

Water use in the area in 1980 (Duerr and Trommer, 1981) included the

following: -
Quantity pumped
Ground water Mgalid)
Public water supplies:
City of Tampa (Sulphur Springs) 1.38
City of Temple Terrace 2.13
Florida Citrus Water Company
{Carroliwood area) 17
University of South Florida 40
Industrial and commnercial 1.50
Irrigation 1.00
Air conditioning .02
Total ground water 7.20
Surface water
Public water supply:
City of Tampa (Hillsborough River) 48.5

Total surface water 48.6
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SPRINGS

One large spring, Sulphur Springs, and two small springs, Lowry Park
Spring and Temple Terrace Spring, are near the Hillsborough River (fig. 1).
Sulphur Springs is about a quarter of a mile east of Interstate 275; its
discharge ranged from 22 to 39 Mgal/d during 1980. Lowry Park Spring
{discharge less than 10 gal/min) is on the west side of the river about
two-thirds of a mile west of Interstate 275. Temple Terrace Spring, on the
north side of the Hillsborough River in Temple Terrace, discharges about 75
gal/min. This spring was the original water supply for the city of Temple
Terrace, but its use as a source of water was discontinued in the early
1940's.

Sulphur Springs is about 300 feet north of the Hillsborough River (fig. 1).
The spring pool is used for swimming and is about 30 feet deep. The
swimming area consists of a 90-foot circular pool with concrete retaining
walls, The pool level is controlled by two fixed-crest weirs and 8 hand-
operated gate. The average discharge based on records for 21 years (1960
through 1980) was 27.1 Mgal/d. The extremes in discharge during the 21
years were 91.4 Mgal/d in 1945 and 2.5 Mgal/d in 1971. The monthly mean
discharge of the spring into the Hillsborough River for 1961-80 and the
monthly mean diversion to Tampa Reservoir are shown in figure 14.

The discharge of Sulphur Springs is related to the elevation of the
potentiometric surface of the Floridan aquifer. A linear relation between
spring discharges and water levels at well 66, 1.5 miles northwest of the
springs (fig. 1), has an average multiple correlation coefficient of 0.90 and an
average standard error of estimate of 53 percent. Analyses of spring
discharge and stages of Tampa Reservoir do not show any significant
relation.

Rosenau and others (1977) stated that water-quality data collected at
Sulphur Springs from 1946 to 1972 showed 2 gradual deterioration in
quality. During the 26-year period. specific conductance increased from 260
to 1,240 micromhos per centimeter {umho/cm}; dissolved solids concentra-
tions increased from 480 to 680 milligrams per liter (mg/L); sulfate
concentrations increased from 60 to 100 mg/L; and chloride concentrations
increased from 160 to 230 mg/L. Menke and others {1961) stated that a
hydraulic connection may exist between the spring and other aquifers at
depths greater than that penetrated by existing wells in the area. The
source of the mineralized water in the spring probably originates in the deep
zones of the Floridan aquifer at depths below the bottoms of existing wells
in the area.

A purap was installed in Sulphur Springs in May 1964 to provide Tampa
with & supplemental water supply of about 20 Mgal/d during periods when
the stage of the Hillsborough River is low and water demands are high.

According to Menke and others (1961), concentrations of dissolved
materials in Sulphur Springs fluctuate with the stage and discharge of the
spring. Specific conductance and chloride and dissolved solids concentra-
tions showed increases during periods when the water level in the pool was
lowered. Plots of discharges and concentrations of selected constituents for
the period 1946-80 are shown in figure 15. Specific conductance had the
largest change with increased discharge of the spring: chloride and sulfate
concentrations had the smallest changes with increased discharge. The pool
level in Sulphur Springs is controlied by a band-operated gate on the west
side of the pool If the spring pool is artificially lowered, discharge of the
spring is increased for any given potentiometric head, and the quality of the
water differs from that during like discharges at high or normal pool levels.
The scattering of points showing chloride and sulfate concentrations and

specific conductance in figure 15 is due to sampling of the spring when the

pool level was artificially Jowered below normal operating level. The data
illustrate that the chemical quality of water in Sulphur Springs is related to
the head of water maintained in the spring pool.

TOURIST CLUB WELL

A plot of chloride concentrations versus specific conductan

b'on'i an unused Floridan aquifer well about 440 feet southmtczfoén‘lrht:
Springs a:nd 140 feet north of the Hillsborough River is shown in figure. 16,
The well ie 318 feet deep and is cased to 80 feet, or about 60 feet into t.ht;
upper part of the Floridan aquifer. A linear regression equation of chloride
conoe‘nt.rations as a function of specific conductance, determined for the
well, is as follows: chloride (mg/L) = —336 + 0.334 X specific conductance
(urél::éictx”n). 'l‘h‘-el correlation coefficient is 0.97.

) ic conductance and chloride concentrations of water i

increased §teadi.ly since about 1971. During the penodte;;:;-:‘; w:llzll::i;:
concentrations ranged from 200 to 4,800 mg/L (fig. 17). During ‘t.he sam
period, specific conductance ranged from 1,000 to 15,600 ymho/cm. The hi :
va_lues ?f gpecific conductance and chloride concentrations indicate t.hgat.
mmeral.x?ed water occurs below 80 feet (bottom of well casing} and, in all
pmbab‘lht%', at a depth greater than several hundred feet. Menke n.nd'others
(1961) indicated that highly mineralized water in the area is derived from
below the Ocala Limestone and is related to connate water in older rocks
thzt. hxl:s not been flushed by freshwater.

) plot of the potentiometric head in the Tourist Clu

discharge of Sulphur Springs for the period 1963-81 is sho:mwizuﬁ;fe tIhSG
The. data are included to show the relation between the discharge of t.he'
spring bo’con-esponding changes in potentiometric head in the well. Data for
the.Tounst Club well were used because minimum pool levels .were not
available f9r Sul?hur Springs. For spring discharges of less than 45 ft¥s,
the potentiometric head in the well ranged from 7.8 to 10.7 feet above set;
level; for discharges greater than 45 ft¥/s, the potentiometric head ranged
from 7.2 to 12.0 feet above sea level. The plotted points in figure 20 indicate
t.ha't. the potentiometric head at the well approached equilibrium durin,
Penod_s whe.n spring discharge was less than about 45 ft¥s. Large increase§
;nca\:in;fgdxichgrfe oc<f:urred during maximum opening of the gate. The

of points in fi iodi i i

e w% oinge In | pg::neg ;i;-fsulted from periodic and erratic opening

SINKHOLES

SMOles are common surface features in the karst area of Sulphur
Springs. The Floridan aquifer in the area consists of limestone and dolomite
rocks that are susceptible to slow dissolution by .acidic water that move.«;
through pore spaces, fractures, and other openings in the rocks. The
enlarged openingsa develop a network of conduits or cavities through ;wh.ich
m.creas'mgly large volumes of sediments are transported by the water
(Smcla.xr. 1981).'As the limestone and dolomite continue to dissolve, the
over{ymg material begins to subside and eventually collapses into the 'rock
openings. A decline in water levels in the area removes part of the support
of the t?verlying material causing it to lose competence and collapse. This
results in the development of a depression or opening at land surface iVat‘er
moves by gravity into the depression. These openings or depréssions
commonl}.' referred to as sinkholes, are avenues by which surface water ma ,
mg;/e rapidly into the Floridan aquifer. Y

umerous ginkholes have developed in the Sulpbur Sprin
are located between Fletcher Avenue and the Hilll:borou:h thx\sre:r(egg 3;1)0;:
the sout:hwgst.ern part of the area, The sinkholes generally average lesa; than
15 'feet. in diameter and range in depth from about 10 to 15 feet. The most
active area of sinkhole development is a 1-mile-wide strip along bc;th sides of
ll:ﬂt.erstate 275 that extends from the Hillsborough River northward about 4
es.



Curiosity Sink

Curiosity Sink is 2.2 miles north-northwest of Sulphur Springs (fig. 1) and
is the terminus of Curiosity Creek. The sink is reported to be about 25 fees
deep and 40 feet in diameter. The overall sink area is about 500 feet in
length and 100 feet in width. The Curiosity Sink area is internally drained,
and under normal conditions, water that discharges into the sink area flowy
downward to the Floridan aquifer, However, overflow from the sink ares
occurs on the west side when water levels exceed an elevation of 29 feet
above sea level

The depth of the southern part of the Curiosity Sink area was sounded i m
1980, shortly after it was cleaned and deepened by the city of Tampa,
Depths averaged 6 to 8 feet below the water surface in the northern part, 4
feet in the central part, and 12 feet in the southern past. A pumping station
with an 18-inch discharge pipe was installed in the southern part of the sink
area in 1980 to reduce flooding. During high-water levels in the sink, water
is pumped into a shallow basin east of the sink and is then discharged into
the Hillsborough River by a pipeline. Water levels in the sink area averaged
about 19 feet above sea level during nonpumping periods and 17 feet during
periods of pumping at an average rate of about 5,000 gal/min. Based on a
pumping rate of 5,000 gal/min and a drawdown of 2 feet in the sink, the
specific capacity of the sink is about 2,500 gal/min per foot of drawdown.

Blue Sinks

Blue Sinks refers to an area of numerous small sinks 1,000 to 1,800 feet
south of Curiosity Sink. A cluster of five of the more prominent sinkholes is
shown in figure 1. The area has no surface streams and is drained entirely
by sinkholes. A low area on the west side of the sink cluster near the 25-foot
land-surface contour appears to be the former streambed of Curiosity Creek
{fig. 1).

The site was visited several times by the senior author in 1963-64; at that
time, the sinks were 20 to 30 feet deep, and water was observed to be
flowing at the bottoms of two of the sinkholes. The sinkholes have since
been filled with refuse and in 1981 were less than 6 feet deep and dry. :

Orchid Street Sink

Orchid Street Sink (also known as Linebaugh Sink), which is about 6,60
feet north of Sulphur Springs (fig. 1), receives runoff from a residential area.
The sink is 60 feet long, 50 feet wide, and bottoms at 24 feet below a general
land surface of 26 feet above sea level. When the sink was sounded in March
1981, the water level in a 20-foot circular pool on the south side was 13 feet
above sea level. The deepest sounding was 11 feet.

Poinsettia Street Sink

Poinsettia Street Sink (Trinity Springs), which is about 1,100 feet north of
Orchid Street Sink (fig. 1), receives urban runoff from a residential area. The
sink is 75 feet long, 50 feet wide, and bottoms at about 35 feet below a
general land surface of 28 feet above sea level A 30-foot circular pool of
water on the west side of the sink was sounded in March 1981 and found to
have & maximum depth of 20 feet when the water level in the sink was
about 13 feet above sea level. !

Tenth Street Sink

Tenth Street Sink is 1,900 feet north-northeast of Sulphur Springs and
about 700 feet east of Nebraska Avenue (fig. 1). The sink is 25 feet in
diameter and 27 feet deep below a general land surface of about 10 feet
above sea level Land-surface elevation is the lowest observed at a sink in
the area. The sink was sounded in March 1981 when its water level was
about 5 feet above sea level. K

Greco Sink !

Greco sink is in the southeastern part of Temple Terrace, about half &
mile west of the Hillsborough River (fig. 1). The sink is 110 feet in diameter
and bottoms at 32 feet below a general land surface of 45 feet above sar
level. The deepest hole sounded was 18 feet below the water level in ths
sink, or 7 feet above sea level. Quality of a water sample collected at the
bottom of the hole suggests a hydraulic connection between the sinkhole
and the Floridan aquifer (Stewart and others, 1978).

Hillsborough River Sinks

A profile of the Hillsborough River from Tampa Dam to Fletcher Avrnue
(Goetz and others, 1978) shows several holes in the bed of the river aboy
0.7 to 6.9 miles upstream from the dam (fig. 1). The holes range in dept:.
from about 5 to 18 feet below the riverbed and bottom at elevations tdat
range from 6 feet above sea level to 12 feet below sea level. The bottom of ¢
hole 0.7 mile upstream from Tampa Dam is about 6 feet below the riverbeq,
The deepest hole is 4.4 miles upstream of Tampa Dam or about 0.3 mile eui
of 56th Street, The hole is 18 feet below the riverbed and bottoms at aboug
1 foot below sea level i

A deep hole {locally known as Hannah's Swirl) is in a sharp bend of tb
river about a mile downstream from Tampa Dam and about 0.8 mile
southeast of Sulphur Springs (fig. 1). Although the hole may be due 5
scouring of the river bottom, local residents report the hole to be about 2
feet deeper than the river bed. 2

A seismic reflection survey of the Hillshorough River in 1981 did
indicate any unreported sinkholes in the river in the Sulphur Springs ares
(R.M. Wolansky, U.S. Geological Survey, oral commun., 1981). b

DYE TESTS

In January and March 1958, the city of Tampa injected fluorescein dye
into Curiosity Sink and Blue Sink 5 (fig. 1), about 2 miles north of Sulphar
Springs, to determine the rate and direction of ground-water movement. For
the January test, 8 pounds of dye were injected into Curiosity Sink, and far
the March test, 3.5 pounds of dye were injected into Blue Sink 5. Blue Sink
5 is 1,800 feet south-southeast of Curiosity Sink. During the tests, dye
followed a general course toward Sulphur Springs, corresponding to the
regional flow patterns shown in figure 13, but its course from Blue Sink 5 t»
Orchid and Poinsettia Street Sinks was altered somewhat by local struc
tural controls in the aquifer system {Menke and others, 1961). The alteratioa
in course probably was due to an extensive and well-developed cavity
system that connects Sulphur Springs with several sinkholes as much as 2
miles north of Sulphur Springs. The time observed for dye to arrive a
Sulphur Springs, Poinsettia Street Sink, and Orchid Street Sink after
injection and the rates of ground-water movement are given in table L
During the Curiosity Sink test, ground-water velocities ranged from 5,100
to 7.600 ft/d: for the Blue Sink 5 test, velocities ranged from 4,200 to 9,2
ft/d. Dye was not detected in Tenth Street Sink during the tests.

SULPHUR SPRINGS COLIFORM INDICATOR BACTERIA

The Sulphur Springs swimming pool has been closed temporarily in May
or June of most years during the past decade because of high bacteria
counts. The pool was closed to swimming on May 19, 1981, when the total
coliform bacteria count exceeded the accepted contact level of 1,000 colonies
per 100 milliliters (col/100 mL) of water, Usually, the pool is closed shortly
after the spring is pumped to augment the city’s water supply during the
high water-demand period in May and June. The usual pumping rate is
estimated to be 20 Mgal/d. Coliform bacteria counts of 1,000 col/100 mL or
greater may occur throughout the year. Data collected by the city of Tampa
Water Department (Ernie Wilder, Technical Services Supervisor, city of
Tampa, written commun., 1981) for the period 1974-81 show that the annwl
period of heaviest concentration of bacteria in Sulphur Springs is January
through August, and the lowest concentration is September through
December. The lowest bacteria counts in Sulphur Springs for 1974-81 wee
observed during November, the driest month, and the highest counts wee
observed during April and May, moderately wet months. The bacteria comt
of water in Sulphur Springs probably ig related to rainfall and the quality of
runoff into sinkholes.

Water from Sulphur Springs and the Orchid Street and Tenth Strat
Sinks to the north (fig. 1) was sampled twice in May 1981 and once in Juy
1981. The Sulphur Springs pool is about 30 feet deep, and water sampls
were collected near the top, middle, and bottom of the pool; Orchid Strat
Sink is about 11 feet deep, and water samples were collected at middepthn
the pool; Tenth Street Sink is 22 feet deep, and samples were collected nar
the top, middle, and bottom of the pool.

The ratio of fecal coliform to fecal streptococei (FC/FS) for samples fren
Sulphur Springs, Orchid Street Sink, and Tenth Street Sink are listed beloy,

FC/FS at
Date Sulphur Orchid Tenth Remarks
{1981) Springs Street Street
Sink Sink
May 26 17:1-33:1 29:1 0.9:1-1.6:1 After dry period.

3.5:1-5.4:1 After heavy rain.
0.2:1-6:1 After moderate wet pend,

May 28 10:1-22:1 2.8:1
July 23 1:1 14:1




Ratios of FC/FS higher than 4:1 are good indicators that pollution is ¢ derivd

from domestic wastes, which are largely composed of man’s body
y wasts,

laundry wastes, and food refuse (Geldreich, 1966). Wet and dry conditiongt -

Orchid Street and Tenth Street Sinks same
observed at Suiphur Springs. were probably the . 'ut

Ground-water velocities north of Sulphur Springs range from apprdi- °
pro-

mately 4,000 to 9,000 ft/d. These high velociti

most bacteria to survive the 28 to 40ghours rezzrfdmtga tl:layv:lre Admeqv.famt: ;
1 to 2 miles from the sinkholes to Sulphur Springs. al-,p d

A_ 36-inch sewer line parallels the Hillshorough River from Sulpkr

Springs westward. Major sewer junctions are about 200 and 500 feet ;;h
of Sulphur Springs. The junctions are reported to have been inset:H:dt
. depths of nb.out 2.0 and 2.5 feet above sea level, well below the water t.uile
of the surficial aquifer (fig. 12). The top of rock in the area is about 10 ft .
belo‘w sea level (fig. 9), or about 12 feet below the sewer lines, Data t ‘
available to detfarmine if the sewer line leaks. However, it wo{ﬂd be :;pe:c,d
tha.t. the bacteria count in the spring pool would not vary appreciably if e
major source of bacteria was the sanitary sewer. d

ESTIMATED RUNOFF LOADS

Orchid Street and Poinsettia Street Sinks are used as retention basinsir
urban‘ runoff from areas around the.sinks. Estimated loads of selecd
constituents that drain into the sinkholes were computed using av
bagse flow and storm-runoff concentrations and runoff volumes bas:: ; :
da.t.a collected at nine urban watersheds in the Tampa Bay area (F
Glovan:nelli and M.A. Lopez, written commun., 1981). o
. hf')rch;d Street Su:fk receives drainage from a 77-acre residential sa °

hrough a 3-foot diameter concrete pipe on the eastern side, a 4-ft '
dmm‘et.er concrete pipe on the northern side, and a l-foot‘ diamer
aluminum corrugated pipe on the western side. The sink, when visiteén -
M;u'ctl;d 1981, c.ontained scattered refuse in the bottom. E;timated loadof
::;Z “ constituents that drained into the sinkhole in 1979 are listedn
thomsettm Stree.t Sink receives drainage from a 64-acre residential aa

ough a 4-foot diameter concrete pipe on the eastern side. Estimated lot

of selected constituents that drained into the sink in 1979 are listed in tables

SUMMARY AND CONCLUSIONS

l"Thtla Sulph\:u- Springs area is highly urbanized in the southern part id
. 5: ly }'ural in the northwestern part. The University of South Florida, prt '
[} e'cxfty of Tampa and all of the city of Temple Terrace are in the area. ’
.tCunfoslt.y Sm!: is in a flood-prone area near the northwestern limit of e -
g u:'k [ Tampa.; it has flooded on numerous occasions. Much of the Curioty
larea drains through sinkholes to the Floridan aquifer. Most sinkhes
tu'et :cated between Fletcher Avenue and the Hillsborough River in e
;og ern part of th.e study area. The city of Tampa uses Orchid Street id
?rmsett.m St_.reet Sinks as retention basins for storm runoff. '
. u?fe st;,rﬁcml aquifer is the principal source of recharge to the Florin '
Dq er, but rec.ha. rge also occurs through sinkholes and through the Tana
’arx: Reservoir on the Hillsborough River.
e transmissivity of the Floridan aquifer in the Sul i
. ‘ phur Springs aresjg °
high, but mble, and ranges from 7.3x10¢ ft¥/d in the northwestern pt °
?.o 1..3x10‘ ft*/d in the northeastern and southeastern parts. The transmisy.
ity is generally highest near the Hillsborough River. The leakage coefficht :
ranges from 2X10 to 8X10~ (ft/d)ft. '
In 1980, Tampa pumped an average of 48.5 Mgal/d from the Hillshorovh

i River. Total ground-water pumpage was 7.2 Mgald, of which 4.68 Mgyd

was for public s?pPHe§. 1.6 Mgal/d was for industrial and commercial uses)
Mgal/d was for irrigation, and 0.02 Mgal/d was for air conditioning.

A fairly extensive and well-developed cavity system occurs in the Floridan
aquifer in the Temple Terrace area and the area north of Sulpbur Springs
between the Hillsborough River and Fowler Avenue. Ground-water veloci-
ties of 1 to 2 miles per day were determined from two dye tests conducted in
the Hillsborough River-Fowler Avenue area. Sulphur Springs is a supple-
mental water-supply source for the city of Tampa and a public recreation
area. The spring pool has been temporarily closed to swimming in the spring
of most years because coliform bacteria counts exceeded the contact limit of
1,000 col/100 mL. Bacteria counts greater than 1,000 col/100 mlL occur
most months.

Although the source of the coliform bacteria entering Sulphur Springs
was not fully established, indications are that sinkholes north of the spring
are the principal sources. The high ratio of fecal coliform and fecal
streptococei for Sulphur Springs and two ginkholes north of the spring
indicate that the high bacteria count is due to domestic waste. The
exceptionally high ground-water velocities obtained for the area probably
are adeguate for most bacteria to survive the - to 2-day underground
traveltime needed to reach Sulphur Springs.
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Table 1.— Results of fluorescein dye tests, Sulphur Springs area

Distance .
Dye Dye from Time Velocity
injection detection injection of
site site gite arrival
(ft) (h} {ft/h) (ft/d)
Curiosity Sink Poinsettia Sink 5,400 25.4 210 5,100
(January 1958)  QOrehid Sink 6,300 27.9 230 5,400
Tenth Street Sink! 11,100 — - -
Sulphur Springs 12,700 40.0 320 7,600
Blue Sink § Poingettia Sink 4,500 25.56 180 4,200
{March 1958) Orchid Sink 5,000 23.9 210 5,000
- Tenth Street Sink* 9,600 — - -
Sulphur Springs 10,000 28.1 380 9,200

'Dye not detected in ainkhole.

Table 2.—Estimated load of selected constituents dischdrged into Orchid
Street and Poinsettia Street Sinks in 1979

Load
Pounds Pounds
Constituent oun OURCS per acre
Orchid'  Poinsettia® Orchid® Poingettia *
Street Street Street Street
Sink Sink Sink Sink
Biochemical oxygen demand 3,200 2.200 42 34
Chemical oxygen demand 6,900 1,200 90 19
Nitrogen, total 1,300 1,100 17 17
Nitrogen, organic 390 120 5.1 1.9
Phosphorus, total 80 26 1.0 4
Lead, total 17 2 .2 .03
'Drainage area 77 acres.
*Drainage area 66 acres.
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16.—Relation of chloride concentration to specific conductance of
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Figure 15.—Relation of specific conductance (top), chloride concentration {middle),
and sulfate concentration (bottom) to discharge of Sulphur Springs, 1946-80.
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Figure 18.— Relation of potentiometric head in the Tourist
Club well to the discharge of Sulphur Springs, 1963-81.
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SULPHUR SPRINGS DYE TRACE - 1987

BACKGROUND

In 1958 & dve trace was perfcrmad on the karst area in North
Tampa, scuth cf Curicsity Creek, to determine the possibility
of interccnnections Dbetween the sinkhole system at the end

of Curiosity Creek and Sulphur Springs. The subsurface flow
in this region 1is extremely important 1in that it provides the
only positive drainage for approximately 4700 acres. Stormwater

from this area is directed into lakes, sinkholes and retention
areas with no positive surface outfalls, and 1is discharged

at varicus points along the Hillsborough River. Four known
springs on the north bank of the river, as well as various
"clear zoneg" (areas where aguifer water dilutes river water

where the river has cut through the water bearing strata),
are known to discharge this water.

Since this arsa has undercgone significant land use <changes
in the <time period since the first test, and changes have
occurred 1n mest of the sinkholes, it was determined thet it
would be bkeneficial to re-examine the flow characteristics

f any, changes may have occurred 1in <the

ulphur Springs, the main discharge point
ace flow, is now perceived to be
ontaminated . and this tudy also explores
at untreated stormwater runoff may be a
tor to this contamination.

I study, dye was introduced at Curiosity Sink
and 1ts appnearance notad at 11 downstream locations. A second
tes lved Blue Sink and the same downstream locations.
9 test, the dye was again placed at Curiosity Sink
ition ¢of a second d&ye source at Orchid Sink. This
e vuvtilized a different type of dye in an attempt
to gquantify the contribution of this sink to the flow at Sulphur
Springs. The Orchid Sink with its large urbanized contributing
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pasin and of stormwater treatment facilities is suspected
cf contributing a major share of the pollutants found at Sulphur
Springs. Supplemental water guality data is Dbeing collected
at boths sites to further define this relationship.

TIMING

It was initially felt that i1t would be beneficial to duplicate
the hydrclogic conditions found during the first dye trace.
Upon investigation it was found that a storm occurred on the
second day of the test which would have made duplication almost

impcssible. The antecedent conditicns, on the other hand,
should have besn fairly easy to replicate.

(R



This turned out to be a false hope; after a significant rainfall,

we waited overnignt as in the original study only to find that
Orchid &ink had drain d before the dye could be introduced.
After wTw false starts with insufficient rainfall, the dye
was placed at Orchid Sink on February 16 at 0820 and Curiosity
Sink at (900 (H=*0C). Rainfall during the test and the period
immediately precading it 1s shown in Figure 1. Rainfall data
was collected at the Sensca Pump House rain gage south of
v . -

Curiosit Sink at the northwest corner at Seneca and Florida
Avenues. This gage 1s a Belfort recording type and is well
situated in the basin (see Figure 2).

DOSAGE

In the original test eight pounds of florescein dye were
dissolved and intrcduced into Curiosity Sink. For this test
we utilized an equivalent amount of liquid concentrate, due
to convenience. Fluorescein dye has an averace dilution of
2%. Therefore, the original 8 pounds would bs eguivalent to
about 10 gallons of the 10% liquid concentrate which was used.
Due to its availability, Rhodamine WT (red) was used at Curiosity
Sink and 3 gallons of fluorescein dye (yellow—-green) was
introduced at Orxchid Sink.

SAMPLING

Prior to sink cosage, samples were taken to establish blanks

for the following locaticns: (Figure 2)

1. Curiosity Sink - The terminus of Curiosity Creek, reportedly
had & spring at the north and siphon near the south end.
Twenty four hundred acres drains to this point. A temporary

pump station has been installed to handle excess flow.

2. Orchid Avenue Sink - This sinkhole 1located at Linebaugh
and Nebraska Avenuses drains about 130 acres. The sink
is regularly overwhelmed, and runoff floods <the area for
short pericds cf time. However, this sink does drain rapidly

ané remains dry most of the time.

3. Jasmine/Poinsettia (Trinity Springs) - A former "swimming
hole". Basin size 1is roughly 63 acres, mostly residential.
this sink remains wet and the water gquality appears to
be much better than most of the sinks in the area.

4. 10th Street Sink - A small sink located in a residential
neighborhood. Consicderable debris has accumulated but
the majority of the drainage basin has been diverted into
nearby storm sewers.
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SAMPLING LOCATIONS

Sulphur Springs 9.
Lowry Park Springs 10.
Sink east of Elmer-98th 11.
Water Dept. Spring 12.

Seneca Pump Station

705 E. Linebaugh

Frog Pond (Arnie & Mary)
Blue Sink



$. Sulphur Springs - A City of Tampa Recreation Department
swimming pool and park area, in use since 1800's. Subject
periodic closures due to perceived bacteriological
corntamination. Ncrmal flow averages 43 CFS.

§. Lowry Park Spring - A small ornamental spring at Lowry
Park. ©H:igh sulphur smell.

7. Water Department Spring - A small spring formerly used

as a supplemental source of drinking water for the area.

8. Seneca Pumping Station (100' west of Florida Ave.) - A
former sink excavated into a detention basin.

9. Well at 705 E. Linebaugh - A well found %o be contaminated
by bacteria. Proximity to to Orchid §Sink suspicious,

so conrection was explored.

Many of the test sites from the original program were no longer

available for sampling. Blue Sink and the cluster of sinkholes
surrounding 1t south oI Curicsity Sink had Dbeen £filled and
no 1longer contained standing water. "Frog Pond" at Annie St.
and Mary Ave. has Dbeen excavated into a retention pond, as
has the '"pcnd west of Henderson Field at 30th Street". It
is unknown 1f dye was found at the latter location during the
original study, but <the interconnection of the former to the
sink system has Dbeen proven. The sink east of the Sanitary
Sewers Pumping Station (esast of Elmer - 98th) was not sampled
for safety reasons; the sides are crumbling and have been covered
with debris. The well at 705 E. Linebaugh was added to test
a connecticn between t and Orchid 8Sink since the well had

.;
prcven to be contaminated in the past.

Sampling was +to consist of hourly grab samples taken until
dye appeared at Sulphur Springs, with samples taken at various
intervals at all other locations fcor a period of 72 hours.
After +the initial set of samples were taken at the time of

dosage, six hours elapsed before the next set. Rfter H+18
(18 hours after dye application) hourly samples were taken
at Sulphur Springs. This proved to be fortuitous since the
dye from Orchid showed up at H+21. These hourly samples
continued until E+79 when bihourly sampling began. This was
continued for only a short time when the red dye from Curiosity
Sirk still had not appeared. After H+87 - sampling Dbecame

sporadic; first four-a-day, then twice daily.

Samples were collected in 4 oz. bottles provided by the USGS.
Paper 1labels with coded numbers were affixed with control
maintained by a log sheet recording sample number, location,
time &and sampler. Space was available on the log sheet for
pertinent notes concerning conditions at the sample site and

the samples were stored in a dark area until analysis took
place.



Since two ilucrometers were available, <the flucrescein and
raodamine filters could be placed on separate machines and
ne samples anzlyzed for both dyes at the same time. Normally,
a compariscn would have Te be made with the two dyes in order
tc eliminate £false readings. However, since the rhodamine
dye never appeared &t Sulphur Springs, this was not done.

fter scme problems ware encountered with the scales on the

O;
'U
rt

flucorescein-a 2d fluocrometer, Turner Designs, the
manufacturer, was contacted and they recommended +that actual
quantities of dye not bz ascertained but that we only test
for "units of fluorescence.” Unfortunately, aquantification
of the flow from Orchid Sink was impossible to determine, but
travel time and relative concentration could still be calculated.

THE TEST

On Monday, TFebruary 16, at 0830 after a .25" rainfall, the
fluorescein dye was placed in the runoff accumulated in Orchid
Sink. The rhodamine dye was placed at Curiosity Creek at 0900.
At 0830 an additionzl 26" of rain fell which increas=d the
amount of runoff in Orcbla Sink and raised the stage at Curiosity
Creek .15'. Figure 1 illustrates the <change in stage at

Curiosity Creek and the rainfall at Seneca Pumphouse. By E+9
the dye and runoff were, for the most part, gone from Orchid
Sink. A few pud dlas did, however, remain for over a day kefore
they too disappeared into the bottom of the sink.

from Sulphur Springs indicated no dye at that site
1 H+21, but by 0800 of 2/17/87 (H+23) the Ifluorescein dye
rlainly visible at the site. Figure 3 1s a graph showing
is change in fluorescence at Sulphur Springs. Maximum
ncentration was reached at H+26 and fell sharply thereafter.
was visible throughout the day at this site turning the
a bright green. No other szmpling sites indicated
fluorescein or rhodamine at any time during the test.
72 nours, sampling was curtailed, and continued
sporadically until Merch 11, 24 days after the dye was placed.
At no time did Sulphur Springs indicate the presence cf rhodamine
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On March 6-7, the area received approximately 2.6" of rain
which raised the stage at Curiosity Sink 3.1 ft. before the
pump at that site was started. The pump lowered the stage

to 24.4 and 1t was decided tc conduct one further test of this
system.

In 19%7%-82, knowing +that Sulphur Springs was connected to
Curiosity Creek, the Department of Public Works effectively
lowered the stage at Curiosity Sink by operning the gates at
Sulphur Springs, thereby increasing the difference in head.
On March 9, 1987, with the pumps off and the stage at 22.3%
this was attempted once more. The stage at Sulphur Springs
was dropped from 7.5 to 2.17 msl, increasing the potential
fall from Curiosity by 5.33 ft. or 32%. After 48 hours the
stage at Curiosity had continued to rise to 24.45 where it
stabilized.
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Tnis +%est was of course complicated by the accumulated runoff
in Curicsity Creek 1itself, which may have masked any drop in
stage. However, samples taken at Sulphur Springs during this
period still showed no trace of the rhodamine dye which was
present on March 7 while the pumps were running and which,
if 1t had entered <tThe aquifer, should have been accelerated
towards Sulphur Springs. On the morning of March 11, the gates

were clcsed at the Springs and the stage allowed to return
to 7.5' msl.

On March 2, we received a complaint from Mr. Vernon Dutton
of 11511 Ravine, on the west side of Curiosity Creek, that
his well water had turned pink. This water was tested and
found to have about 100 ppb rhodamine dye in addition to being
bactericlogically contaminated, indicating a connection to
the sink. This was the only site to indicate the presence
of the dye and could have been caused by several factors, such
as bleeding from the sink into the surficial aquifer, thence
into his well. Mr. Dutton was informed of the bkactericlogical
contamination and was put 1in contact with the Tampa Water
Department £fcr an alternate source of water. It 1is not known
if this occurred during the tests in the 1930's since the dye
was gone from the point of application within hours during
the original tests. By contrast, in this test, the sink stayed
red from February 17 until March 7 when the dye was removed
with the stormwater pump.

CONCLUSIONS

This test proved the connection between Orchid Sink and Sulphur
Springs which had been surmised but not proven. Earlier tests
had precven a connection between Curiosity (and Blue Sink) to
Orchid and Curiosity (and Blue Sink) to Sulphur Springs, but
since <the travel times between Curiosity (and BRlue 8Sink) and
the other two were similar (27.9 vs 40 hrs. and 23.9 vs 28.1
hrs.) a airect connecticn could not be proven. This test proves
the connection and indicates a travel time of 21 hours with
a peak concentration after 26 hours for the hydrologic conditions
under which the test was performed. This may be of use in
determining a management plan for the Sulphur Springs Pool,

perhaps indicating a time period during which contact should
be curtailed.

This test a&also indicatess that Curiosity Sink is no 1longer
connected to Sulphur Springs or any of the other sampled sinks
in the same manner “as the earlier tests. No sink water with
dye sppeared in the 24 days in which samples were taken (compared
to the 40 hour travel time found in 1958). ' Recent construction
of a sanitary sewer 1lift station on Country Club Boulevard
dumped tons of clay into the sink during excavation and
dewatering and may have sealed what connections remained.
This effectively eliminates the sink as a wuseful recepticals
for stormwater and indicates that pumping will have to be
continued and perhaps accelerated in order to avoid flooding
of the area. Earlier studies have shown that the sink was
capable of accepting 60 cfs at flood stage. This capacity
has been lost and until a retention basin (F100-c) is constructed
the only outflow will be through the temporary pump station
which has a capacity of only 16.73 cfs.

8



Severzl guestions still remain about this system which could

pe answered with more study. It has besen found that even without
a prcven, pceitive outfall, the stage at Curiosity tends to
stabilize at zbout 22.0 msl. Whether this is due to a connection
te the TFloridan AguilZsr or 1is only a response to the surficial
aguifer surrcunding It needs to be establishzd. Recsidence
times at Jasmine/Pcinsettia and 10th Street sinks need to be
established. Thesa +two sinks, despite the runoff which enters
them, have Zfairly clear 'water and the possibility that they
may be spring-siphons should be explcred.
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EXEQUTIVE SUMVARY
Water from Curiosity, Jasmine/Poinsettia, Orchid and Tenth Street
sinks and Sulphur Springs pool was sampled and analyzed for total and

fecal coliforms, Escherichia coli, fecal streptococci and enterococci.

Samples were collected from late September tc mid-December. Orchid sink
had the highest level of microbial contamination followed by Jasmine,
Curiosity and Tenth Street sinks and Sulphur Springs pool.

Total and fecal coliforms were measured by two methods. Both
membrane filtration and multiple tube fermentation procedures gave
similar results, with the filtration data usually yielding slightly
higher but not significantly different geometric mean values.

Dye studies performed by the City of Tampa in 1987 demonstrated
that Curiosity sink was not supplying water to Sulphur Springs pool.
Orchid sink was shown to provide water to the Sulphur Springs pool.

The travel time from Orchid sink to Sulphur Springs pool was about

26 hours, which does not allow for sufficient die-off of microorganisms
entering underground channels at these sinks. Therefore, polliuted waters
entering Jasmine and Orchid sinks are likely io contaminate down-gradient
water bodies.

It is recoomended that the hydraulic residence time and further tests
of the microbial quality of Jasmine sink be determined. Also, the hydraulic
residence time of water in the Tenth Street sink and connections to the
Sulphur Springs pool should be determined. Lastly, studies on the quality
of water in Sulphur Springs pool should be performed relative to the yield

of the spring.



INTRODUCTION

The Sulphur Springs area is located in the north-central part of
the City of Tampa. It consists of one large spring, two smaller springs
and numerous sinkholes (Figure 1). The large spring is located about
one quarter of a miie east of Interstate 275 and 300 feet north of the
Hillsborough River. The spring provides supplemental water supply to
the City of Tampa during periods of low flow in the river, when water
demards are high. The water from the spring is carried by pipeline and
discharged into the Tampa reservoir near the dam. The spring has also
been used for community recreation projects, but has been closed due to
the presence of high concentrations of coliform bacteria.

Sinkholes are common in the areas of Sulphur Springs, with most
located between Fletcher Avenue and the Hillsborough River. Curiosity
sink is located 2.2 miles northwest of Sulphur Springs pool. Orchid
Street sink is just over one mile north of Sulphur Springs pool and
receives urban runoff from the nearby residential area. Jasmine/
Poinsettia Street sink, located 1,100 feet north of Orchid sink, also
receives urban runoff. Tenth Street sink is 5,100 feet north of
Sulphur Springs pool and just east of Nebraska Avenue.

Vater quality data collected at Sulphur Springs pool from 1946 to
1972 showed a gradual deterioration of this resource (Rosenau et. al.,
1977). Water quality parameters measured included specific conductance,
dissolved solids, sulfate and chloride. Recent monitoring of the
microbial quality of Sulphur Springs water has provided information
concerning bacterial contamination. The greatest bacterial loads in

Sulphur Springs pool were observed at the beginning of the wet season
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in early sumer. Due to this bacterial pollution, the recreztional
facilities at Sulphur Springs have been closed to the public.

The closing of the swimming pool! at Sulphur Springs resulted in
public pressures to find the source of the bacterial contamination and
to correct the situation. Suggested sources of the pollution were urban
storm water runoff which drains into existing sinks in the Sulphur
Springs area, or undergrourd flow of water from a shellow aquifer which
is polluted with human wastes. Therefore, this research was undertaken
to evaluate existing data, and to collect information on microbial

populations in nearby sinks and Sulphur Springs pool.

RESEARCH OBJECTIVES
The purpose of this study was to test for levels of indicator
bacteria in sinkholes. The data collected were then used to ascertain
whether these microbes were {ikely to contribute to the contamination of

Sulphur Springs pool.

MATERIALS AND METHCDS
Water samples were received from the City of Tanpa, Department of
Public Works. Five locations were sampled: Sulphur Springs Pool, Tenth
Street Sinkhole, Orchid Sinkhole, Jasmine/Poinsettia Sinkhole and
Curiosity Sinkhole. Upon receipt of the samplies, each sanple was diluted
wi th phosphate buffered saline, then inoculated and incubated on
appropriate culture media. Samples were processed within six hours of

collection.



Total Coliforms

Total coliform levels were determined by two methods. The first
method used the membrane filtration technique after which the filter
membranes were soaked in lactose broth for two hours at 37°C and placed
on les-endo agar plates for 24 hours at 37°C. Green positive colonies
were courited on plates containing between 3 and 80 colonies.

The second procedure used the multiple tube method of microbial
enumeration. lactose broth tubes were incubated for 24 and 48 hours at
37°C, and were monitored for gas production. Positive tubes were
inoculated into a brilliant green lactose bile tubes (BGLB). The tubes
were incubated at 37°C for 48 hours and checked for gas production.
Bacterial levels were determined from most probable number (MPN) tables.

Both procedures were performed as described in Standard Methods (1985).

Fecal Coliforms

Fecal coliform levels were also determined by two methods. The
first method used the membrane filtration technique after which the
filter membranes were placed on mFC agar plates. The plates were
incubated at 44.5°C for 24 hours. Blue cofon%es were counted on plates
containing between 3 and 80 colionies.

The second procedure used the multiple tube method of microbial
enumeration. Inoculum from positive lactose fermentation tubes were
transferred to EC broth. The tubes were incubated at 44.5°C for 24
hours, then checked for gas production. Fecal coliform levels were
determined from MPN tables. Both procedures were preformed as described

in Stardard Methods (1985).




Other Indicator Bacterial Tests

Escherichia coli levels were determined by the membrane filtration

technique in which filters were placed onto mTEC agar and incubated at
44.5°C for 24 hours. Filters with colonies were transferred to
Christiansen's urease agar for 20 minutes and incubated at 45°C.
Colonies which turned yellow-brown were counted on plates containing
between 3 and 80 colonies. The procedure was performed as described in

"Test Methods for Escherichia coli and Enterococci in Water by the

Membrane Filtration Procedure!” (EPA, 1985).

Enterococci levels were determined by the membrane filtration
technique. The filters were.p!aced onto nE agar and incubated at 41°C
for 48 hours. Filters with colonies were transferred to E1A agar for 20
minutes and incubated at 41°C. Colonies which turned yelfow-brown with
a black precipitate were counted on plates containing between 3 and 80
colonies. The procedure was performed as described in "Test Methods for

Escherichia coli and Enterococci in Water by the Membrane Filtration

Procedure,” (EPA, 1885).
Fecal streptococci were enumerated by plating sanpie dilutions on

KF streptococcus agar. The plates were incubated at 37°C for 48 hours

according to the methods described in Standard Methods (1985).

RESULTS
Rainfall
Rainfall data from the Seneca monitoring station in the Sulphur
Springs area was supplied by the City of Tampa. Figure 2 shows the
frequency and magnitude of storm events over the microbial sampling

period. Five storm events are shown during the sampling period where




more than 3 inch of rain fell in the course of one day. Samples were
collected on three of the days when stormm events occurred. The samples,
however, were not collected with consideration given to travel times
from sinkholes to Sulphur Springs pool. Overall, the samples mostly
reflect normal background flow conditions as collection was initiated at
the start of each day.

The effect of rainfall on microbial titers in sampled surface water
is shown in Figure 3. Fecal coliform levels found in Jasmine sink and
Sulphur Springs poo! are shown in relation to rainfall events. The
fevels of fecal coliforms in Jasmine sink were fairly constant over the
study period while levels in Sulphur Springs pool were highly variable.
Because no atterpt was made to coordinate collection of multiple sample
with rainfall events, no conclusions were drawn relevant to the direct
input or dilation of sinkhole bacterial loads on the microbial populations
measured in Sulphur Springs pool. However, both sample locations demonstrate

little fluctuation in microbial levels with storm events.

Microbial Determinations

The geometric mean values of microbial determinations of water
sanples from north Tarpa sinks and Sulphur Springs pool are shown in
Table 1. All data are expressed as the nurber of bacteria per 100 m! of
water. Orchid sink consistently had the highest level of all indicator
microorganisms measured. Jasmine sink was the second most contaminated
sinkhole followed by Curiosity sink, Tenth Street sink and Sulphur
Springs pool.

Samples were processed in duplicate for total and fecal

coliforms. Both membrane filtration and multiple tube fermentation
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TABLE 1°
Ceanmetric Mean Values of Microbial Determinations of
Surface Water Sanmples in Tampa, Florida

Bacterial Nurber/100 mi

Location Total Fecal Escherichia Fecal Enterococci
Coliforms Coliforms coli Streptococci
Curiosity 3 2 2 1 2
Sink 1.4 X 10 3.2 X 10 2.6 X 10 <4.3 X 10 <1.5 X 10
Jasmine 3 3 3 2 2
Sink 6.9 X 10 3.4 X 10 1.5 X 10 <2.6 X 10 9.8 X 10
Orchid
Sink 2.5X10q 1.1 X‘lOL‘ 9.8X103 (2.0)(‘103 6.8)(103
Tenth Street 3 2 2 1 2
Sink 1.3 X 10 1.8 3 10 1.6 X 10 <6.8 X 10 2.6 X 10
Sulphur 1 1 1 1 1
Springs 8.1 X 10 2.4 X 10 <2.6 X 10 <1.6 X100 <€1.5 X 10

10



procedures were used. Each method gave similar results with the

filtration data generally yielding slightly higher but not significantly

different geometric mean values.

Curijosity Sink

Plate 1 shows Curiosity sink which lies at the end of Curiosity
Creek. The sink normally discharges water dowrward to the Floridian

aquifer. In 1961, Menke el al. reported that about 30 percent of the

Sulphur Springs effluent was derived from Curiosity and Blue sinks.
Recent dye tracer studies performed by the City of Tampa show that this
underground flow no longer exists (Burwell, 1987).

The levels of total coliforms, fecal coliforms and E. coli in Curiosity
sink are shown in Figure 4. In each panel of the figure, a solid line
depicts the geometric mean value of an indicator organism for the 3-month
sampl ing period, while the dashed line represents the bacterial standard

required for Class Il recreational waters according to DER 17-3.121, or

EPA guidelines. In each case, total and fecal coliforms and E. coli

slightly exceed these standards, implying that these waters would

coniribute to the deterioration of down-gradient water supplies.

Jasmine Sink

Plate 2 shows Jasmine/Poinsettia sinkhole with waterfowl barely
visible in the underbrush. This sink receives urban runoff (Plate 3)
and water from an aquifer which boils to the surface maintaining a clear

zone in the duckweed and surface debris.

11
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Figure 4. Total coliforms (Top), fecal coliforms (Middle)
and E. coli (Bottom) are plotted relative to
the sample date. Geometric mean values and
corresponding water quality standard values
are indicated
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Levels of indicator bacteria in Jasmine sink exceeded those
observed in Curiosity sink. The geometric mean value for each organism
exceeded recreational wster bacterial standards by a factor of 10
(Figure 5). The water in Jasmine sink was of poor microbial quality,

capable of degrading down-gradient water supplies.

Orchid Sink

Orchid sink is shown in Plate 4 during a dry period in December.
Orchid sink receives storm water (Plate 5), leaving relatively fresh pools
of storm water which were sanmpled during this study. In a recent dye study
(Burwell, 1987), underground flow from Orchid sink was demonstrated to
trave!l to Sulphur Springs pool in less than 30 hours.

The water sampled in Orchid sink was heavily contaninated.as shown
in Figure 6. This is not unexpected as urban runoff served as the

source of the water samples.

Tenth Street Sink

Tenth Street sink is a small sinkhole, wfth a diameter of approximately
25 feet, which receives no storm water runoff (Plate 6) from constructed
drainage systems. The sink is at least 20 feet deep and appears to be
fairly stagnant. From recent dye studies, the Tenth Street sink and
Sulphur Springs pool were shown to be hydraulically related, but not
necessarily interconnected in terms of flow from the sink to Sulphur
Springs pool.

The levels of indicator bacteria in Tenth Street sink are shown in
Figure 7. These bacterial nurbers indicate that microbial contamination

still exists where no street drains directly empty into the sinkhole.

17






Plate 5.

Stormm drain in Orchid Sink
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Tenth Street Sink

Plate 6.
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However, the Tenth Street sink had the lowest level of bacterial

contamination of any of the sinks sampled.

Sulphur Sprinas

The Sulphur Springs pool (Piate 7} was closed to the public during
the summer of 1986, because of high levels of bacterial pollution.
During the study period, microbial contamination had decreased, zas
demonstrated by geometric mean values which were less than the various

indicator microorganism standards (Figure 8).

Other Bacterial Populations

Many semples did not yield fecal streptococci (Appendix 1). Data
from those samples which did yield fecal streptococci and fecal coliforms
are shown in Figure 9. The ratio of fecal coliform to fecal streptococci
(FC/FS) which is greater than 4 is indicative of human fecal contamination
(Celdreich, 1570). Stewart and Mills (1984) reported that FC/FS ratios,
in July 1981 were nuch greater than 4:1 for Orchid sink and Sulphur Springs
pool, but less than 4:1 for Tenth Street sink. The data in Figure 9 shows
similar findings to those reported by Stewart and Mills (1984).

The data in Figure 9 and that presented in Figures 10 and 11 show
that the indicator bacterial populafions in Curiosity and Tenth Street
sinks differ from Jasmine arnd Orchid sinks and Sulphur Springs pool.

E. coli and Enterococci titers were expected to increase proportionately

with increasing levels of fecal coliforms shown in Figures 10 and 11,
respectively. This proportional relationship was observed in Jasmine
and Orchid sinks and Sulphur Springs pool, but not in Curiosity and

Tenth Street sinks. Explanations which could account for this

24
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difference include unequal die~off of bacterial indicators and non-human
sources of contamination. Variable die-off could be a major factor in
water bodies such as Tenth Street sink if long hydraulic residence

times prevail.

DISASSION

Sulphur Springs pool has been closed because bacterial contaminants
have periodically exceeded the standards for Class (1] recreational waters.
In this study, all bacterial indicators were favorably compared to each
other at the Sulphur Springs iocation, indicating that all test procedures
sufficiently detected the bacterial pollution. This was also true for
Jasmine and Orchid sinks but not for Curiosity and Tenth Street sinks
where E. coli and enterococci titers were not proportional to fecal
coliform levels,

McFetters et al. (1974) and Feachem (1974) reported that fecal
coliforms do not survive as long as fecal streptococci and enterococci
in fresh water sources. It is possible that the bacterial pollution
affecting Curiosity and Tenth Street sinks is older than that sampled at
other locations. Information in support of this hypothesis include the
large size of Curiosity sink and the absence of storm drains entering the
Tenth Street sink. Each situation could lead to long residence times in
the respective sinks, thereby affecting the distribution of surviving
bacterial species.

Dye studies performed by City of Tampa in 1987 demonstrated that
Curiosity sink was not supplying water to Sulphur Springs pool. The same
study implied that the Tenth Street sink and Sulphur Springs were

hydraulically related, but may not necessarily have the same water

29




passing through both water bodies. These data which suggest that Curiosity
and Tenth Street sink water does not pass into the Sulphur Springs pool are
supported by the date presented in Figures 9-11.

Orchid sink was shown to provide water to the Sulphur Springs pool
curing recent dye tests (Burwell, 1987). The data presented herein fit the
sugaested model of underground flow indicated by the dye tests. The travel
time from Orchid sink to Sulphur Springs pool was about 26 hours, such that
bacterial pollution from human wastes or urban runoff from the Orchid sink
area would be diluted but would not greatly chance in character before
emeraing at the Sulphur Springs pool.

The leve!l of bacterial contamination in Jasmine sink was relatively
constant on wet and dry days during the study period. These ccnsistently
high nurbers could be due to contamination by a source of huran waste, or
due to sampling or mixing anomalies within the sinkhole. It was not within
the scope of this study to investigate sources of microbial contamination.
The bacterial loads measured in these sinkholes could have been derived
from wastewater conveyance systems, urban runoff and animal sources, to
indicate only sore possibilities. Therefore,‘it is suggested that the water
quality of Jasmine sink and the hydraulic residence time within the sink

should be further evaluated.
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RECOMMENDAT |ONS
High bacterial titers were found in Jasmine sink, at the samle
location used during this study. The microbiological quality of
water and the hydraulic residence time in Jasmine sink should be
further evaluated. Such information would help to determine whether
other sources of waste are affecting water quality as well as urban
runoff.
The residence time of water in the Tenth Street sink needs to be
cetermined. At the same time as the dye is being diluted in the
sink, monitoring for the emergence of the dye at the Sulphur
Springs pool would indicate whether water fiows from the sink to
the pool.
It has been suggested that the height of the overflow watér at
Sulphur Springs pool be raised to reduce flow and decrease bacterial
pollution. In contrast to this possible solution, Menke et al. (1961)
reported that dissolved materials increased in Sulphur Springs water
as the stage was lowered. This means thgt as the spring yield was
increased the chemical quality of water decreased due to intermixing
of water from aquifers at greater depths. The 1957 test relating
stage to chemical quality should be repeated, with an evaluation of

microbial quality and organic content as well.
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MEMORANDUM

Date January 19, 1988

To Sulphur Springs File
Tom Cardinale T=C
From
i Evaluation of Health Department Data
Subject:

The bacterial contamination at the Sulphur Springs pool has been suspected
of being directly related to rainfall. The enclosed seventeen years of data
collected only from the upper pool from June 1971 through September 1987 was

evaluated two ways, in order to determine any correlation between bacteria
and rainfall.

An important consideration that needs to be kept in mind.is the fact that
rain falling one to two days prior to sample collection may have an

impact on the sample. This is so because dye studies in 1958 and 1987
indicate connections among various sinkholes and Sulphur Springs, with travel
times for rainfall varying from approximately three to more than 40 hours.

Table 1 is an attempt to average the rainfall for three (3) different
periods of time when the bacterial count exceeded the 1000 MPN safe swimming
criteria used by the Health Department. When the bacterial count was less
than 1000 MPN the rainfall was also averaged.

For example, rain falling the same day a sample was collected averaged
0.09 inches when the bacterial count was less than 1000 MPN.

TABLE 1
AVERAGE RAINFALL (INCHES)
MPN Bacteria Sampled Day 24-Hours Prior 48-Hours Prior
>1000 .37 .53 .57

<1000 .09 .09 .11



Sulphur Springs File
Tom Cardinale
January 19, 1988
Page 2

The second way to show a correlation uses graphs. Bar graph 1 shows
the total coliform counts over the seventeen year period and bar
graph 2 shows the total rainfall for the day sampled plus any
falling twenty four to forty eight hours prior to sampling.

The next 4 graphs use data only from 1986 through 1987 because

the rainfall records all come from the Seneca Avenue location and not

the Tampa Airport, which may be too far away from the area of interest.

It is also easier to visualize the graphic correlations with less data or with tie
the data more spread out.

Line graph 1 correlated coliform bacteria and rainfall for the same day.

Line graph 2 correlates coliform bacteria and rainfall that fell
approximately 24 hours prior to sampling. This graph suggests that a
source approximately 24 hours away is frequently related to the bacterial
count.

Line graph 3 also suggests a relationship between bacteria and rain
falling 48 hours prior to sampling.

Since any rainfall around a three day period could affect bacterial counts
at the pool, line graph 4 was produced.

In conclusion it appears that practically every high bacterial count in the
pool is related to rainfall. 1In addition I suggest that septic tanks and
sanitary sewage facilities (lift stations and sanitary sewer piping) which are
continuous sources of bacteria are probably not significantly impacting

the Sulphur Springs pool. —

TC/ph



HEALTH DEPT. TOTAL COLIFORM BACTERIA DATA / RAINFALL DATA

YEAR HD DATE SAMPLES MPN AVE RAIN RAIN RAIN TotRAIN
M—D * %1000 DAY —24HR —48HR 3DAYS
71 608 2 0.023 0.06 0.37 o 0.43
719 2 0.445 0 o (o} 0
809 2 0.73 0 0 0 0
824 2 1.47 0.42 1) 0 0.42
72 4q12 2 0.019 o 0 0 0
502 2 0.58 0 0.01 o 0.01
605 2 0.095 0 0 0 0
613 2 2.4 0.37 o 0.19 0.56
619 2 1.65 0.26 3.21 o a3.4q7
620 3 1.263 0 0.26 3.21 3.47
621 3 0.403 0 0 0.26 0.26
625 3 0.099 0.02 0.02 0.07 0.11
626 3 0.114 0 0.02 0.02 0.04
72 627 & 0.185 0 0 0.02 0.02
717 3 0.477 0.01 0.04 0 0.05
724 3 0.38 0.01 0.9 0.5 1.41
726 2 0.39 0.01 1.49 0.01 1.51
801 3 0.051 0.02 0.07 o 0.09
807 3 1.867 0.04 0 0 0.04
814 3 0.109 1.02 0 0 1.02
s28 3 0.106 o 2.2 0.05 2.25
911 3 0.066 0.08 0 0 0.08
1017 2 0.095 0 0 0 (W)
73 326 3 2.4 o 3.17 0 3.17
327 3 0.667 o '0 3.17 3.17
402 3 2.4 0.55 0.18 0 0.72
408 3 0.13 0.01 0.446 0 0.47
409 3 0.147 0 0.01 0.46 0.47
410 3 0.066 0 0 0.01 0.01
625 3 0.37 0 0 0 .48 0.48
75 512 3 2.4 0.01 0 0.64 0.65
520 3 0 .44 0 0 o 0
&02 3 0.27 0.05 0 0 0.05
707 3 0.362 0.05 0.04 0 0.09
819 3 0.47a& 0 0.08 0.6 0.68
76 511 3 2.4 0 0 0 0
517 3 2.4 0.86 0 3.86 q.72
518 3 2.133 0 0.86 0 0.86
601 3 0.897 o 0 o 0
77 606 3 1.847 0 ") 0.44 0.44
612 3 1.45 0 0 o 0
&13 3 0.313 o o 0 0
78 515 3 0.156 0 0 0 0
725 3 0.543 0.51 0 o 0.51
803 3 0.154 [} 0.33 0.82 1.15
804 3 0.29 0 0 0.33 0.33
79 618 3 0.54 0 0 0 0
801 3 0.032 0 o 0 0
80 721 3 2.133
723 3 1.097
81 512 3 2.4 0 4] 0 0
809 3 0.227 0 0 0.45 0.45
810 3 0.858 0 0 0 (4]
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PICKENS C. TALLEY U

1900 - 91h AVE
TAMPA, FLORIDA 33605

TELEPHONE (813} 272-5960
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MEMORANDUM
Date January 19, 1988
To Sulphur Springs File
From Tom Cardinale—TTCL
Subject: Data Evaluation / Water Department

The enclosed printout is a summary of a portion of the nineteen years of
data collected by the City of Tampa Water Department for Sulphur Springs.

Column 1 is the year, Column 2 is the number of total coliform tests
performed, column 3 is the number of tests exceeding the safe

swimming criteria of 1000 per 100 ml, and the last column is the percent
of times the coliform exceeded 1000 per 100 ml. '

Bar graph 1 graphically displays the same information. The information appears
to indicate that contamination by bacteria at the Sulphur Springs pool
gradually worsened, peaking out in 1979 and 1980 followed by a substantial
improvement in recent years (86 and 87).

If this trend is true, and not an artifact of sample timing or some

other bias, then perhaps something occured between 1982 and 1986 which

lowered bacterial contamination. The dumping of tons of clay into Curiosity
Sink during the construction of a sanitary sewer lift station may have sealed any
direct connection to the aquifer. The sealing has the net effect of filtering
bacterial laden stormwater before entering the aquifer.

The City of Tampa Sanitary Sewer Department confirmed by phone that the
lift station at Country Club Boulevard and Curiosity Creek went into
operation in January 1985 and was probably under construction in 1984.

TC/ph



SULPHUR SPRINGS COLIFORr SUMMARY

YEAR C

&8
&9
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

COLI TEST
No .

53

S1
92
64
76
37
S50
49
48
19

7
143

EXCE COLI
No .

11
21

23
50
34
39
as
a4
q2
30

14
25

EX COLTI P
percent

4]

a3
17
s4

5S4
54
53
51
61
88
86
63
26

14
17
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ROGER P. STEWART

COMMISSION e
RODPNE Y (C)HOLbSON

AM | { —
RUBIN E PADGETT 1900 - 91h AVE

JAN KAMINIS PLATT
HAVEN POE
JAMES D SELVEY
PICKENS C. YALLEY It

TAMPA, FLORIDA 33605

TELEPHONE (813) 272-5960

MEMORANDUM
Date December 30, 1987
To Sulphur Springs File
Tom Cardinale‘1<&"
From
. Tamrpa Water Department Data Base
Subject:

The enclosed print out is a summary of water gquality data collected by tlre
City of Tampa Water Department starting on Fekruary 11, 1968 thrcugh the present
time fcr samples of Sulphur Springs pocl water (upper pocl).

The city started these analysis in conjuction with their use of the spring
as a supplemental water supply source (approximately 20 m3d) during dry periods
when the Hillsborough River reservoir becomes toc low. '

Little or no data were ccllected in 1969 and 1970. Most of the sampling occur-
ed when the city was pumping, but some years samples were collected year
round whether pumping was occuring or nct.

The rainfall data represents the total precipitation for each month measured
at the cities Seneca Avenue stormwater detertion basin, starting in
October 1980 through present.

Rainfall data prior to October 1980 came from the U.S. Weather Service
Tampa Airport Gauge. The aralysis data in the other columns represent the
arithmetic mean for ary and all data collected during ary monthly period.

All of this data has been placed into the EPC ccmputer network system on a
Lotus 123 worksheet under the file name Sulphurs.

TC/ph



SULPHUR SPRINGS

Al

—

S
YEAR COLOR ALK HARD pH COND COLX CL RAIN
units pPpPm pPp® units umhos perl00ml PpP® inch
&8 8 138 282 7.3 1000 90 212 1.5
7.8 140 281 7.3 970 &3 228 1.2
7.8 138 294 7.3 1036 142 214 0.7
7 139 287 7.3 976 259 191 2.0
6.5 139 284 7.5 963 &0 192 6.7
70 10 130 272 7.4 957 1515 218 q.1
71 19 134 280 7.2 258 140 230 2.3
1z 140 291 7.3 1007 483 253 1.5
7.8 141 288 7.3 972 1866 226 3.5
6.3 144 296 7.3 280 12492 229 2.5
5.6 144 299 7.3 87 827 238 2.8
72 11.9 140 280 7.3 945 2907 227 0.3
6.9 143 283 7.3 266 1963 227 1.8
4.9 144 264 7.2 848 12945 191 S.2
16.5 137 269 7.3 866 1103 206 6.6
10.7 141 275 7.3 204 2872 210 9.7
20.8 141 274 7.3 247 1480 223 1.2
15.7 142 287 7.3 290 13979 244 3.2
7.4 145 299 7.3 1009 3592 254 3.5
6.3 144 297 7.3 1025 704 261 2.1
73 12.7 141 280 7.3 992 1455 241 3.7
13 141 284 7.2 1000 480 238 2.5
7.1 141 281 7.4 970 1720 232 {.7
18. 6 138 275 7.3 9460 ' 1484 229 9.4
19.3 137 284 7.3 245 q15 227 8.9
22.2 137 281 7.4 263 1195 230 0.9
20 135 271 7.4 248 - &580 220 2.8
14 137 276 7.4 980 2150 235 9.5
74 14.3 136 280 7.3 47 227 237 0.1
16.3 136 282 7.3 220 437 241 0.8
15. 6 137 277 7.4 893 520 216 2.3
149.49 1491 274 7.3 905 1696 233 0.3
10. 6 142 293 7.3 953 3375 251 1.1
8.4 141 304 7.5 1010 q4677 280 13.7
5.3 146 309 7.2 983 813 302 3.4
4.5 136 310 7.3 1016 16300 340 4.6
= 137 310 7.3 1015 300 -
2.7 137 295 7.2 1010 493 307 0.2
6 136 277 7.2 884 443 306 0.1:
q.1 139 298 7.2 1021 1739 317 2.t
75 3.8 145 305 7.4 1012 S28 287 0.9:
4.3 150 295 7.3 1009 3700 275 1.5¢
5.3 144 299 7.3 1006 1120 276 1.0
3 141 307 7.2 1009 1840 253 0.9:
3.7 143 288 7.3 952 6671 244 2.0
3.6 140 283 7.3 209 36926 226 8.7:
4.5 141 287 7.4 925 2925 222 6.6
7 138 300 7.3 951 785 2497 q.2<
6.3 1494 292 7.3 99 1640 235 11.2¢
9.2 138 302 7.3 1003 560 281 q.9%
17 1349 298 7.4 1058 840 290 0.2c
19.3 134 299 7.3 1025 367 267 0.87
76 16.2 135 299 7.4 1082 528 293 0.4
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1725
1200
1375
1325
1525
1660
1713
1625
13525
1760
1750
14650
1675
1600

16080
1800
1933
2620
8575

18633
3820

20300

27350
1640
2520
1193

633
263
405

132
3205
1834

858

490
350
502
302
544
558
351
241
248
319
595
599
363
373
353
as1
375
355
418
333
425
520
505
583
424
495
458
393
494
428
543
3gs
a7s
369
398
388
480
420
469
419

383
q15
340
320
315
368
ava
408
3498
323
q22
380
356
355
a35

15.4

10.:
12 . 2.
11.7¢
6.3

7.:
2.8:



SULPHUR SPRINGS

846

87

a2z
27.5
25
35
30
13

a5
22
24
22
22
18
22
22
20
21
28
23
21
20

150
146
156
153
160
164
166
150
156
157
161
155
167
152
153
148
149
146
147
153
147

576
346
344
353
351
389
438
405
415
389
397
393
3924
as9
457
408
24
378
394
403
404

WNNNNNNSNNNNNNNNNNNNSNSN

PONDOONOVRWAMONNLELDL LN

2400
1500
1315
1445
1480
1576
2633
1827
1835
1759
1769
1713
1766
1655
2026
1729
1497
1648
1714
1618
1828

12349
229
a27
269
318
842
258
643
407
528
276

1203
763

9107

750
300
300
375
q13
440
712
556
4q21
404
404
616
602
466
614
487
563
S66
578
684
617

2.3¢
1.¢
4. 5:
0.9:
2.9t
11 .8«
7.7
6.1t
3.7¢
2.5
1.4
2.4
2.t
1.2¢
117
0.2




ROGER P. STEWART

QOMMISSION DIRECTOR
RODNEY CgleON N,
PAM I0R]
RUBIN E. PADGETT 1900 - 9th AVE

JAN KAMINIS PLATT
HAVEN POE
JAMES D SELVEY
PICKENS C. TALLEY |

TAMPA, FLORIDA 33605

TELEPHONE (813) 272-5960

L Saooush COUNL

MEMORANDUM
Date _Sanuary 07, 1988
To Sulphur Springs File
Tom Cardinale /T:C.'
From
. HEALTH DEPARTMENT DATA BASE
Subject:

The enclosed printout is a summary of water quality data collected by the
Hillsborough County Health Department starting on June 08, 1971 through
September 02, 1987 for samples of Sulphur Springs pool water (upper pool).

The Health Department collected this data in conjunction with their need to varify
the quality of the water for swimming. Data only from the upper pool was

included in this data printout even though the Health Department also collected
more samples (usually three more) downstream of the upper pool.

The Health Department data reflects the total coliform bacteria counts

per 100 ml using the multiple-tube fermentation technique and reports data as most
probable number (MPN). Most of the samples were collected during the spring and
early sumnier months when swimming at the pool is most desireable.

The rainfall data included in the printout did not come from the Health Department.
The City of Tampa Seneca Avenue stormwater detention basin rain gauge data is
included in the last three columns starting from October 1980 thorugh September

02, 1987. Rainfall prior to October 1980 came from published meteorological

summaries issued by the U.S. Weather Service from data collected at the Tampa Inter-
national Airport.

The column labled Rain Inch is the rainfall in inches falling that date (2nd
column). The columns labeled Rain 1 and Rain 2 reflect rainfall in inches falling(:u
twenty four hours and forty eight hours earlier respectively.

In conclusion the data reported here represents 365 samples collected only from
the upper pool over the past seventeen years.

TC/ph



HEALTH DEPT. TOTAL COLIFORM BACTERIA DATA

YEAR HD

71

72

73

75

76

77

78

79

80

81

DATE
tM—D

608
719
809
824
q12
502
&05
613
619
&20
621
625
626
&27
717
724
726
801
807
814
828
211
1017
3z2é
327
402
408
409
410
625
512
520
602
707
819
911
517
518
601
606
612
613
515
725
803
804
618
801
721
723
512
809
810

SAMPLES

*

2
2
2
2
2
2
2
2
2
3
3
3
3
&
3
3
2
3
3
3
3
3
p=]
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

MPN
AVE .

23
445
730

1470

19
580

95

2400
1650
1263

403

9
114
185
qQr7
380
3920

51

1867
109
106

-3

95

24900
&67

2400
130
147

&6

370

2400
440
270
362
q476
2400
2400
2133
897
1867
1450
313
156
543
154
290
560
32
2133
1097
2400
227
858

RAIN
INCH

o000

RAIN1
INCH

0.8

cococoooOnRCO

0.3

coow

(3N~ J =

RAINZ2
INCH

(o]
o]
(4]
0.05
(0]
]
(0]



HEALTH DEPT.
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TOTAL COLIFORM BACTERIA DATA
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TOTAL COLIFORM BACTERIA DATA
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APPENDIX O

CITY OF TAMPA WATER QUALITY DATA SULPHUR SPRINGS AND
BERRY RAINFALL DATA FOR SULPHUR SPRINGS
MEMO FROM BURWELL ON RAIN GAUGE LOCATIONS
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SULPHUR SPRINGS BACTERJOLDEY ANALYSIS SUMMARY

CITY OF TAMPA WATER DEPARTMENT
TECHNICAL SERVICES SECTION LABORATORY

taTe JULY, 198p LABORATORY 1.D. NUMBER 34494
SAY Lt . T0ThL LDE FECAL
LAIE Qa w COLIFORNS VALUE COL 1 FDRWS
: G‘;”;w’ 00 2702
L :
A [ ]
5 ]
) w
7 1400 3. 14b)
B 2400 3.3802
©oes N
i ke X
i i 3. 4435 100
X N :
e ~ 23 3.3227 300
R T N
i O 200 ATV
i 1
1° L1¥
2 as TUR 30060 100
19 O IS 3.0804 320
NG A1iIGE 3.5798 160
oehr §4: 2.9542
o 0.0 400 2.602:
1 O N
A LY
a3 hic il 2.48774
28 1o 2,0000
Vi 70¢ 2.885¢
% Gl b06 2,7782
2 200 2,300
A0 1
H ]
ARITHNETIC GEOMETRIC ARITHMETIC
NEM 1375 NEAN LER NE AR 224
¢ Al tote) and fecal colifore values are expressed as CFlis/100 al
N - No date
Total coliferas: 1 of samples exceeding 1000 CFU/100 o] (not to exceed 201 44

Tote coliforass § of sasplec evceeding 2400 CFU/I00 al (not to exceed O)

ra

Fecel ~olidorms: 1 of samples exzeecing 4% CFU/100 & inot to exceed 10%) Yy

Feci: roitdoras: ¥ of samsies exceeding BOU CFU/L100 al (not te exceed C! 0

2.000¢
ND

2.4
N

N
ND
2. 0000
2.7160
2.0000
L1
N
ND
no
no

L1

ND

ND

GEOHETRIC
HEAN 173



SULPHUR SrninBS BACTERIULOGY ANALYSIS SutmaRy

CITY OF TAMPA WATER DEPARTNENT
TECHNICAL SERVICES SECTION LABORATDRY
DATE  AUBUST, 1988 LABORATORY 1.D. NUMBER 34094

SAM™LE (%‘?'*1 TOTAL L06 FECAL

bETE w COLIFORAS VALUE COL1FORMS

45,
! ¢ 200 2.3010
2 ©. Lo ND
3 0.?,0 ND
4 Mo 1600 3,204)
& 0.t 4500 3.8129
b ND
7 6.5y L]
E 1600 3.2041 10
g BOO 2,903t 10
1€ 0.4 §0¢ 2.7182 Ry
1 (R ND
12 [ ND
13 ND
i ) KD
A 200 2,3010 1
R T 4706 1.6335 2
:~ b 1060 3.0000 220
16 & ND
K] Y 5300 3,7404
20 N2
2 (el ND
2 1000 3,0000 480
7 L1
W 309 2,4771 40
25 100 2,0000
28 ' 100 2,0000
27 U.bc _ ND
28 ND
25 U RIG4 2. 499¢ 100
30 37 ND
T NU
ARITHMETIC . BEDMETRIL ARITRMETIC
NEAN 1620 NEAN 742 NEAN 107
+ All total and fecal coliform values are espressed as CFUs/100 sl
ND = No data
Total coliforas: 1 of samples exceeding 1000 CFU/100 al (not to exceed 201) 1
/ .
Tota. colitores: ¥ of sasples exceeding 2400 CFU/100 »] (not to exceed 0) 3
Feca: coliforas: X of saepies evceeding 400 CFU/100 a1 (not to exceed 10%) i

Yeral coliforac: 4 of samples exceeding 80U CFU/I00 ] (nct to exceed i

L06
VALUE

"
]

. L
n

ND
L1
L1
1,6000
1.477)
1.6990
»

Nl

XD

ND
1.0000
1.3010
2,3424
ND

ND

ND

ND
2.4B12
ND
1.802]
KD

ND

ND

ND
2,0000
ND

kD

GEDMETRIC
HEAN L1}



DATE  SEPTEMBER, 1988

Bome

SANFLE ¢ A
DATE ¥ COLTFORNS
! 30y
2
4
3 2.5
76 s 2008
K -~ Y
g/ L5 100
¥ ehe

19 o';f

i

¥ 10060
3

14

15 O > 2000
le 0% 2200
17

1€

16 6.y < 1
Z 1
W) Jue
2

3

24

2%

24 , 1060
27 Cit4 204G
25 700
73 1AL
30 de
3

ARITHMETIC
NEAN > 2282

¢ 611 total and fecal

NI = No data

Total coliforac:

Tetal ccliforas:

Ferel cclrfores:

Ferel roiiferac:

SULPHUR SPRINGS BACTERIOLDGY ANALYSIS SUMHARY

TECHNICAL SERVICES SECTION LARCRATORY

CITY OF TAMPA WATER DEPARTMENT

LABORATLRY 1.D. NUMBER 5409

LOG
VALUE

ND
KD
Ll
N
L]
D
3.3010
3,0000
ND
LB
XD
3.0000
XD
ND

> 4,3010

BEDNETRIC
BEAN

3.3424

L

ND

< 2,0000
2,0000
2, 0000
ND

ND

ND

N
2,0000
2.3010
2.3010
31841
3,000
NI

> 557

colifore values are expressed as CFus/100 a)

ARTTHNETIC
HEAN

L of saaples exceeding 1000 CFU/IGG 8] {not to exceed 20%)

¥ of sasples erceeding 2400 CFU/100 &) (not to exceed 0}

1 of sasrlec exceeding 400 CFU/I00 al (ngt to exceed 10%)

¥ o caeples exceeding BOC CFU/L0C al (not to exceed O

FECAL
COL IFDRMS

200
200

400

< Y0
< 1
< {{

10
<10
20

BEONETRIC
HEAN

LD6
VALUE

Xb

WD

N

W

Np

WD
2.3010
2.3010
Ly

ND

KD

2, 6021
ND

ND

ND

ND

ND

L1

< 1. 0600
< 1.0000
< §,0600
ND

NP

N

NI
1. 0000
< 1,0000
1.3010
ND

ND

NI

<l



: SULPHUR SPRINGS DACTERIDLOGY AMALYSIS SUMMARY

CITY OF TAMPA WATER DEPARTMENT
TECHNICAL SERVICES SECTION LABORATORY

DATE  OCTOBER, 1968 LADORATORY 1.D. NUNEER  34(9¢
SAMFLE (e TOTAL L0B FECAL L05
ME Qe COLIFORMS VALUE COLIFORMS VAL
) \ ~ :% : ND
2 ND
o1 N L
' <100 < 2,0000 2 17010
5 200 2.3010 30 1477}
b 100 2,0000 . 30 14771
7 300 2.4m : NG
g ND ¢
§ ND NI
1 400 2.6021 10 L 00l
i Ok ND N!
17 NI NT
i ND LK
1t ND N
13 ND NI
b ND N
i 169 2.0000 N
iR ND ND
1e ND ND
24 ND LK
ol ND N
a2 ND N
" ND NI
W 109 2,0000 N
. ND N
b ND M
o 200 2.3040 NI
ot 300 2,41 ND
2 ND ND
% N NL
3| ND LY
ARITHMET IS GEOMETRIC ARITHNETIC BEONETRIC
NEAN <200 M <IN MEAN 7N NEAN o

# 411 total and fecal colifors values ase expressed as CFUs/100 al

NI = No data

Totai coliforme: 4 of sasplec exceeding 1000 CFU/100 ol (not to exceed 20%) ¢
Teiel ccisforas; # of sampies exceeding 2400 CFU/IO0C ol (not to exceed (I 0
Fezal colrioras: % of semples exceeding 400 CFU/100 ) (not to exceed 10V 0

Fece) solideras: B of saeples esceeding BOO CFU/ZJOU ) {not to exceec O {
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SULPHUR SPRINGS BACTERIOLOGY ANALYSIS SUMMAPRY
CITY OF TAMPA WATER DEPARTMENT

TECHNICAL SERVICES SECTION LABORATORY
LABORATORY I.D. NUMBER 54096

Date: FEBRUARY, 1989

Sample Total Log Fecal Log
DateQLD;N Coliforms Value Coliforms Value
T ec 10C 2.0000 ND
2 & <100 <€ 2.0000 ND
3 400 2.6021 ND
4 ND ND
5 ND ND
6 <100 <2.0000 10 1.0000
7 <100 «2.0000 <10 <1.000¢C
8 100 2.0000 <10 <1.0000
9 200 2.3010 ND
10 200 2.3010 ND
11 100 2.0000 10 1.0000
12 ND ND
17 <1C0 <2.0000 10 1.0000
14 600 2.77¢€2 <10 <1.0000
15 < 10U <2.0000 <10 <1.0000
16 200 2.3010 ND
17 200 2.3010 ND
18 ND ND
10 NI ND
20 <100 £2.0000 . <10 < 1.,00C0
21 <100 €< 2.0000 ND
22 0O <10C €2.0000 <10 €1.0000
23 0.0} ND ND
24 ¢ 100 €2.0000 ND
25 ND ND
26 ND ND
27 2300 3.3617 10 1.0000
28 1200 3.0792 10 1.0000
20 ND ND
30 ND ND
31 ND ND
< 325 < .84 <10 10
Arithmetic Geometric Arithmetic Geometric
Mean Mean Mean Mean

»+ A1l total and fecal ccliform valueg are expressed as CFUS /100 ml
ND = No data

TOTAL COLIFORMG: L of samples »>1000 CHU/100 ml Lo
mOTRL, COLTIFORMS: & of samples »>2400 CFU; 100 ml ol

PUOAL UL LY i r sampy ben caun Sh 0PI BRSS H ff

e R I R . : N Y TR oL P N



SULPHUR SPRINGS BACTERIOLOGY ANALYSIS SUMMARY
CI1TY OF TARMPA WATER DEPARTMENT

TECHNICAL SEPVICES SECTICON LABCRATORY
LABORATORY I.D. NUMBER 54096

Date: MARCH, 1989

Ss.
sample (Jev Total Log Fecal Log
Date@ . Coliforms Value Coliforms value
1 ©.%% 1300 3.1139 20 1.3010
2 per 507 2.6990 ND
Ri <100 < 2.0000 ND
4 ND ND
o M ND
£ 200 2.3010 130 2.113¢9
7 <10 <2.0000 10 1.0000
& <10 <2.0000 10 ©1.000¢C
G 500 2.6990 ND
NS 3C7 2.4771 ND
11 ND D
iz ND ND
12 <100 <2.0000 20 1.3019
14 <103 <2.0000 <10 <1.000¢0C
h < 10¢C 2.0000 <10 £1.0000
14 SO0 2.6990 ND
17 102 2.0000 NI
16 ND ND
19 ND ND
20 <100 2.0000 <16 <1.00C%
21! <100 <2.0000 30 1.4771
e _ <100 <2.0000 . <10 <1.000%
aiCHI AN NI ND
24 ND MDD
25 ND ND
26 ND NT
27 40¢C 2.6021 <10 <1.0000
28 100 2.0000 <10 <1.0000
o3 100 2.0000 <10 <1.0000
Y - ND ND
31 ND ND
258 <174 22 <1¢
Arithmetic Geonetric Arithmetic Gecmetric
Mean Mean Mean Mean
»» 111 total and fecal coliform values are expressed as CFU.:/10C ml
N = Nc date
TOTAL COLIFORMSI: 5 of samvles »>1000 CFU/i00 ml 5.0
TOTAL COLIFORMS: =z of camples »2400 CFU/100 mi 0
FRONL COLIFCRMI: v of sample s »>400 CFUClao0 ma
Vot COLITOEME ¢oof sewnles >Q00 CFU/ 0L



SULPHUER SFRINGS BACTERIOLOGY ANALYSIS SUMMARY
CITY OF TAMPA WATER DEPARTMEMT

TECH!NICAL SERVICES SECTION LAEORATORY

LABEORATCRY I.D. NUMBER 54096
Dat=: APPIL, 19t9
Total # cof samplesz collected: (TC 18 FC) N
Sanple Total Log Fecal Log
Date G&wWYCcliforms Value Coliforms Value
1 ND 1D
2 5 ND ND
3 7 100 ©2.0000 2 1.3010
4 1C0 2.0000 10 1.0000
5 0,85 100 2.0000 30 1.4771
6 £Cco 2.9031 ND
7 €00 2.7782 ND
Q ND ND
G 0 MD
10 1C0 2.0000 17 1.0000
i 100 2.0000 e 1.0000
12 1cQ 2.0000 ey 1.0)00D
13 o0 2.0000 NG
14 0L 100 2.0090 ND
15 Co ND e
IR ND 1D
17 S200) 3.4472 289 2.4472
1o 1500 32,1721 1cu 2.C0C0
19 o 100l 3.00060 ¢ 16540
o0 500 2.6390 Hn
21 201 Z.3¢17 1D
22 ND o
2z ND L
24 ool 2,301 288,
25 ND ND
26 ND NU
o7 200 2.2010 ML
28 119 2.0000 B
o ik ND e
20 ND NL
600 277 6 20
Arithmetic Geometric Arithmzatic Geometric
M=an Mean Mean Mean
A1l total and fecal conliform values are exprecsed ar CIUs/100 ml
N> = Heo dats
TOUTAL COLIFOEMS: % <of sarples »>1800 Cru/1¢o wl
TOTAL CCLIFOBRMS: & <f sampees »>2400 Cry,/100 ml
Ton COLITFORES: L oY sawpies 400 VU000
AL JOLIFQRMS: = ocf samples »>Qu0 CEUDOI00 @]
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w SULPHUR

C1TY OF TAMPA WATEK
TCCHNICAL SERVICES

SPRINGS

BACTERIOLOGY ANALYSIZ

DEPARTMENT

CUMMAKY

SECTION LABCTRATORY

LABEORATORY 1.0. NUMBLR 54090
Cate: JUNL 1969
Total # of sampircz collectad: (72) 20 (Fc 4
Sample ey Tota) Log fecal Loy
Dot (y . Coliforms value Coliforms valua
T e 200 2.3010 ND
2 100 2.0000 HO
N ND NL
4 ND WL
) 100 2.0000 10 1.0000
6 ].el 100 2.0000 < 10 1.0000
7 ey 2500 3.3979 110 AR
i N N
Q NLD N
T NG ND
‘1 |7 Nis H
12 £ LGOO 3.6021 N
[RESINEY 4.,0000 600 TLrrel
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(= N2 P
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1 G o~ 7000 33,8451 850 2.929¢
R 700U 3.8451 N[
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e eNy GO0u 3,903 NE
A LS ND M
o Nis (E38
s LECSD 3.,778%2 HoOo L0880
27 045 2000 3.3010 300 DL
B (TRE] 3000 3.4771 100 $.0000
o6 4000 3.6021 N
") o 2000 3.3010 N
K ND N
5125 2180 387 64
Aritnhmetsic Geomet)ic Arithmetac Ceom-iric
Pt Mean M=zan Mee3n
Yo bt ] aed fecul cotiform values ars oexpro2assd an LHHS/100
- N dat s
TOTAL COLIrarke s % of samples >1000 CFU/100 m! 0.0
1T Ay COLIFORME D 4 of samples 2400 CRU/100 mi 12
- y © Cpmp e A 00 LFENC 100 ml b
fi gpet 1= RTINS T
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SULPHUR SPRINGES

CITY OF TAMPA WATER DEPARTMENT
TECHNICAL SERVICES SECTION LABORATORY

BACTERIOCLOGY ANALYSIS

SUMMARY

LABORATORY 1.D. NUMBER 54096
Date: OCTOBER, 1989
Total # of samples collected: (TC) 12 {FC) 10
Sample Gpw7 Total Log Fecal Log
Date(! . 'Coliforms value Coliforms value
1  £9 ND ND
2 4 600 2.7782 20 1.4771
3 ND ND
h ND ND
5 ND NL
& ND NO
7 PR NG ND
8 N N
9 6oCg 3.7782 30 2.544 1
10 L.c. NG N
11 ND N
12 NC N
13 ND N
14 Caos NO NU
15 ND ND
16 8000 3.9542 60 1.7782
17 700 2.8451 < 10 1.0000
18 500 2.68990 : IRE 1.0000
19 N 0,9 ND N
20 ND ND
21 ND MC
22 ND N
23 100 2.0000 < 10 11,0000
24 100 2.0000 10 1.0000
25 < 100 < 2.0000 N 10 1.0000
26 QAL 250 2.3979 NE
27 100 2.0000 NOD
28 ND ND
29 * ND ND
30 200 2.3010 10 1.0000
31 300 2.4771 < 10 1.0000
< 1496 < 400 < 51 19
Arithmetic Geometric Arithmetic Geoma2tric
Mean Mean Mean Mean
¥* A1l total and fecal coliform valucs are expr=ss=d as CFUs/100 m)
NO = No data
TOTAL COLIFORMS: % of samples »>1000 CFU/100 ml 15.7
TOTAL COLIFORMS: 4 of samples >2400 CFU/100 m) 2
FECAL COLIFORMS: % of samples >400 00100 m! o
Feoal TOULISORMT: # of samples >00 f07100 m| 0
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APPENDIX P

1990 HILLSBOROUGH COUNTY ENVIRONMENTAL PROTECTION COMMISSION
BACTERIA DATA AND BERRY RAINFALL DATA
FOR SULPHUR SPRINGS



ENVIRONMENTAL PROTECTION COMMISSION QF HILLSBROROUGH CDUNTY
Sulphbur Springs Feol Study

Ben

Time Fainfall HMF Coli MF Coli MF Fecal MF Fecal Comments
MO DA VYF inches per 100m1  » 100 per 100ml s 100 '
1 2 20 =le b Q.21 220 7 2.2 10 0.1
1 3 90 230 0.72 70 Q.7 10 Q.1
1 &4 Q0 210 O 30 0.3 10 K n.1
i 5 9 220 O 10 7 0.1 10 .1
i & 90 202 0 2600 26 240 2.4 *
1 7 Q0 250 O 230 2.3 80 0.5 *
1 B 90 25 O 70 0.7 10 0.1
1 9 20 R0 O 20 o.2 10 K 0.1
1 10 90 @30 0 30 0.3 10 0.1
1 11 oo 23% ¢ 10 0.1 10 (S0 ]
1 12 20 P30 s 10 ¥ .1 10 K 0.3
1 13 <0 202 0 20 0.2 10 K 0.1 ¥
1 14 S0 1545 0 10 0.1 100K 0.1 *
i 15 o 1200 O A LI 10 ¥ 0.1 *
1 146 90 230 A 10 0.1 10 K 0.1
1 17 290 215 O 10 0.1 10 ¥ 0.1
1 18 20 S ] 0 10 0.1 10 K o1
1 19 20 IS0 0 i0 0.1 10 K a1
1 20 90 202 0 10 0.1 10 K 0.1 *
1 21 20 1020 0 10 0.1 10 ¥ 0Ll *
1 22 90 9c3 %} 10 0.1 10 K o.1
1 23 70 ?ER G 10 ¥ 0.1 10 K 0.1
1 24 90 P35 0 20 0.1 10 K 0.1
i 25 ¢ S G 0.02 10 ¥ 0.1 10 ¥ 0.1
1 26 90 208 O 10 K 0.1 10 K 0.1
1 27 Q0 728 8] 10 ¥ 0.1 10 kK 0.1 *
1 288 9Q 245 0 10 ¥ 0.1 10 K 0.1 *
1 29 20 245 0 10 K 0.1 10 K 0.1
1 30 90 QNE 0 10 K 0.1 10 K 0.1
1 31 20 kel O 10 ¥ 0.1 10 K 0.1
Codes

exeeds analysis

time -ﬁ;27 mgo

** pool level low

¥, less than

L agreater than E@E&W A
J estimated 0
*

ENVlRONMENTAL ENGINEER NG
CONSULTANTS,INC.



ENVIROMMENTAL FROTECTION COMMISSION OF HILLSBOROUGH COUNTY
Eulphur Springs Foeol Study

Time FRaintall MF Coli MF Ccli MF Feca MF Fecal Comments
MO DA YR inches per 100ml ¢ 100 per 100ml % 100

Z 1 90 Q40 ) 10 0.1 10 0.1
2 2 90 920 0O 10 0.1 10 K 0.1
2 3 90 754 O 10 K 0.1 10 K 0.1 *
2 4 90 1300 O.4c 20 G.2 10 K 0.1 *
2 5 90 Qes 0 700 7 270 2.7
2 & 90 =5 0 3600 L 35 3600 35
2 7 GO 850 O 1000 10 210 2.1
2 8 90 10 O 150 .5 20 0.2
2 9 Q0 55 G G0 0.4 40 O.4
2 10 Q0 757 2.2 100 10 10 K 0.1 *
2 11 20 GO D 1400 14 &30 4.3 *
e 12 S0 T 0 &EF0O0 65 2000 2G
2 13 90 QOO (9} 3500 S 800 8
2 14 S0 35 8 4LG90 4.9 160 1.6
2 15 990 e G 280 2.8 80 .8
e 16 90 =5 O G0 W LHO 0.6
z 17 90 758 ] 2800 =ts) 310 3.1 *
2 18 Q0 1400 C 1100 11 230 2.3 *
2 19 %0 35 ) 390 3.9 70 0.7
2 20 90 935 O 80 0.8 40 0.4
2 21 Qo P07 G S50 0.9 10 0.1
2 z2 90‘7 Q40 0 70 0.7 10 K 0.1
2 23 o 215 2.5 &0 0.6 20 0.2
2 24 90 0 200 re 0 0.9 * ¥
2 25 20 1430 O 2400 24 410 4.1 * ¥
2 26 90 10 0 310 3.1 F0 0.9 %* %
2 e7 o 200 ] 150 1.5 10 K 0.1 * %
c 28 0 - 215 0 =18] 0.6 S0 0.9 *¥*

Ccdes

¥ less than
greater- than
estimated
exeeds ainalysils
time

#% pool level low

¥ ur
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ENVIRONMENTAL PROTECTION COMMISSION OF HILLSBOROUGH COUNTY
Sulphur Springs Pool Study

Time Rainfall MF Coli MF Coli MF Fecal MF Fecal Comments
MO DA YR inches per 100ml x 1000 per 100ml x 1000

4 1 90 1200 0 19000 19 12000 12 *
4 2 90 210 0 30000 30 9000 9
4 3 90 920 o 1140 1.14 100 0.1
4 4 90 Q15 0 2000 9 1000 1
4 9 90 Q30 0 1100 1.1 80 0.08
4 6 90 245 0 430 0.43 220 o.22
4 7 90 759 0 370 0.37 200 0.2 *
4 8 90 1410 0] 230 0.23 70 0.07 *
4 9 90 930 0 190 0.19 70 0.07
4 10 Q0 Q15 O 120 0.12 80 0.08
4 11 90 2?15 0.77 100 0.1 20 K 0.02
4 12 <90 1300 o) 2000 c 1100 1.1
4 13 90 1310 O 380 0.38 300 0.3
4 14 90 759 0 210 0.21 200 0.2 *
4 15 90 1500 6] 120 0.12 10 0.01 *
4 16 90 1350 o] [0 0.09 30 0.03 *
4 17 90 1215 0] 20 0.09 10 K 0.01
4 18 90 1245 0 70 0.07 10 K 0.01
4 19 90 1300 6] 50 0.05 10 0.01
4 20 90 1030 (6] &0 0.06 60 0.06
4 21 90 800 0 30 0.03 10 K 0.01 *
4 22 <90 14195 0] 50 0.05 10 K 0.01 *
4 23 90 215 0.02 30 0.03 10 K 0.01
4 24 90 1255 O 30 0.03 10 K 0.01
4 25 90 1345 0 10 0.01 10 0.01
4 26 90 1400 O 20 0.0¢2 10 K 0.01
4 27 90 1230 0 30 0.03 10 0.01
4 28 90 737 0.05 20 0.02 10 K 0.01 *
4 29 90 1828 0 20 0.02 10 0.01 *
4 30 90 1400 0 20 0.02 10 0.01
Codes

less than Env
greater than D
estimated B

exceeds analysis )

time ‘ ‘:ffil EQO

#* pool level low

* 4w lm X

ENVIRONMENTAL ENGINEERING
CONSULTANTS, INC.
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CURIOSITY CREEK F-100 DETENTION BASIN CORRESPONDENCE
SSAL - CITY OF TAMPA
CITY OF TAMPA - SSAL
DO YOU KNOW WHERE THE BLUE SINK IS?



- Sulphur Sprimgs Action League

320 W. Waters Ave., Tampa, FL 33604

"The Springs - let's make it sparkle”
Phone: (813) 935-3115

March 3, 1989

Mr. Robert P. Wallace, Director
Public Works Department

City of Tampa

306 East Jackson Street

City Hall Plaza, 4th Floor
Tampa, FL 33602

Re: Curiosity Creek Detention Basin
PW 86-100

Dear Mr. Wallace:

Through Ms. Nancy McCann of the City's Environmental Affairs
section we obtained the loan of a set of blueprints for the
referenced project. We had made the request in order to review
the potential water gquality impacts of the project on the Sulfur
Springs Pool. As you are aware the Blue Sink in this vicinity
had historically been shown to be connected to the pool by a
travel time of only 40 hours. Therefore, actions which may
affect sinkholes in the Curiosity Sink area are of concern to
this organization.

We were pleased to see that the three sinkholes by the proposed
basin were not scheduled to be filled in under the present plan.
Two of the three are within the basin and have a proposed finish
perimeter elevation of 24.0. The basin bottom is to be elevation
22.0. Based on these facts we would like inguire about the
following:

1. What is the design low and‘high water levels for the basin?

2, At what frequency will the water elevations exceed elevation
24.0 and introduce water into the existing sinkholes?

3. What is the volume of water anticipated to enter the
sinkholes?

4. What is the anticipated water quality of flow entering the
sinkholes?

5. Do the existing sinkholes contain debris and waste materials

presently? If so, can these be cleaned prior to placing the
basin in service and introducing water through such debris?

Remembering the past - Working for the future



Mr. Robert P. Wallace, Director
March 3, 1989
Page 2

6. Are any water quality monitoring wells or water table stage
wells planned for the basin?

7. Will the construction of this basin eliminate the need for
any water to be pumped or piped out of the watershed under
seasonal or flood conditions.

Any information you or your staff can provide to us will be
appreciated. The project has a great deal of merit and will Dbe
of benefit to the citizens of North Tampa. We hope this request
for information will not inconvenience you, as we- are merely
trying to educate ourselves as to the impacts and effects of the

Sulphur Springs watershed.

Sincerely,

SULPHUR SPRINGS ACTION LEAGUE

Frederika Russell
FR/nd

cc: Nancy McCann, COT



CITY OF TAMPA

Sandra w. Freedman. Mayor Department of Sanitary Sewers
Jack P. Morriss. P.E.
Director
Sulphur Springs Action League March 15, 1989

320 W. Waters Avenue
Tampa, Florida 33604

Attn: Ms. Frederika Russell

Re: Curiosity Creek Detention Basin

Dear Ms. Russell:

letter concerning the Curiecsity Creek Detention

Thank you for your
Basin. We would be glad to answer your questions and address your
concerns regarding the basin and its effect on the hydrology of

the aresa.

The Curiosicty Creek Basin has besr designed to optimize the
stocrage capacity available in the vacant area within the Curiosity
Creek floodplain, within the City of Tampa. Its primary purpose is
to alleviate the widespread flooding of North Tampa which has
occurred at least four times in the last thirty years. This
flooding has resulted in widespread property damage and severe
disruption oZ services to the are=a.

The design of the pasin involves the removal of higher areas
adjacent to the histcrical floodplain and the excavation of a
portion ¢f the floodplain to increase the storage available. In
this manner & volume of water which would have flooded houses and
streets in the past may be wholly contained within the detention
basin.

The answers to your questions are as follows:

1. There is nc "design low and high water levels for the basin".
2s stated, the design only optimizes the storage available within
the constraints cf side slopes, maintenance berms and tree
protection areas. The "target” elevation is 28.0'. At this point
sufficient volume has entered the basin to begin overtopping the
banks.

2. It is unknown what frequency the water elevations will exceed
24.0'. There is at least a 10% chance in any given year the entire
system will be overwhelmed due to the lack of storage and outfall
capacity. During these times the water level should exceed 28.0°'.

6th Floor City Hall Plaza ® Tampa, Florida 33602
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Sulphur Springs Action League, Page 2 March 15, 1989

3. It is unknown what the volume of water will be which will enter
the sinkholes south of Curiosity Sink. It is known that, due to
the greater storage capacity available in the basin surrounding

them, it will be less than in the past for a similar event.

4. Anticipated water quality for water entering the sink is
difficult to determine. It will certainly be no worse than in the
past and probably better. There will most certainly be less of it.

5. The existing sinkholes do contain trash and debris which will
be removed by our contractor as part of the construction of the
pond.

€. Water quality monitoring wells have been placed downgradient of
the structure by the Southwest Florida Water Management District
as part of their amrtient groundwater monitoring program.

7. The construction ¢f the pond will not eliminate the need for
stormwater tTo pes pumpeld out of the watershed under flood
conditions. s steated, the desgign i1s incapable ¢f handling a 10-
year event so 2t will be supplemented by the existing stormwater
punping station at Seneca Avenue and the emergency installation
at Bougainvillea when necessary

In summary, the construction of the Curiosity Creek Detention
Facility (F100C) will not significantly alter the present
hydrology ©f the North Tampe area. I hope this answers your
guestions, if anything is unclear cr you need any additional
informatior. please feel free to call Michael Burwell ocf our
Stormwater group.

DEPARTMBNT OF SANITARY SEWERS

/Jw £

,/JacP P. Morriss, P.E.

Director

JM/MB

cc: Chip Hatcher
John Walker
Michael Burwell
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The Pool Committee of the
Action League is conducting a
search of the Curiosity Sink
basin area for the old Blue Sink.

Frederica Russell, Tom
Mealor and Rob Wallace re-
cently did a walking tour of the
area and located several active
and dry sinkholes, but there is a
debate asto the cxact location of
Biue Sink.

Part of our information
comes from an article in the
Tampa Times Florida Accent.

i '
June 11, 1972 that was sent us
by Mamie Wadsworth. The
writer tells of sinks changed
"from an abundant work of na-
ture to a blight of man,” with
once beautiful, clear sinkholes
then filled with trashand junk of
all descriptions.

Many people have stories
of objects - dye, oranges, saw-
dust. even a body disappeuring
from Blue Sink and showing up

at Sulphur Springs. The sides of hope that it is corrected in the

the sink were lined with beauti-

?‘IY;W,\ Tl Y A e Y

ful blue clay, said Phil Fox-
worth in the story. Mamie
Wadsworth recalled the hour- ;
long trip in a horse-drawn __ :
wagon, and the gallons of fresh- tin;
picked berries they would bring char
home. will
=" Historically Curiosity Sth.
Creek (formerly Hay Pond tend
Slough) disappears into a hole 91 O
several hundred yards north of fere:
Blue Sink and would flow down ©ffe!
into blue Sink and go under- £0r ]
ground. Eng

In the 40's the Tampa Fed- ul€d
eration of Garden Clubs tried to 12!
get the land around Blue Sink 4™
donated for a county park. In 2Y_F
1972 then city engineer Wayne )
Tump looked at creating areten- ‘¢" !
tion basin in the area that could P17
also beused forrecreation. Now, '™
17 years later, the planison the “*%
verge of becoming reality.

The Pool Committee is
hoping to have some input into
the creation of the water reten-
tion area. They need to hear
from those who remember the
Blue Sink and the surrounding
area.

They have a couple of
names already to contact but if
you remember the Blue Sink,
please drop a line to: Frederica
Russell, 57 Hamilton Heath,
Tampa, FL 33604.

(As apoint of general inter-
est, the Accent story ends witha
commentthat pollution had been
recently found in Curiosity
Creek and "since the City of
Tampa occasionally siphons
drinking water from Sulphur
Springs, the implications arc
ominous - tosay the least.” One  [&V
canonly wonder attheeffectsof
all those vears of pollution and
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APPENDIX R

MR. LEON BERRY
RAINFALL DATA - 8208 N. 13TH STREET
SULPHUR SPRINGS RAINFALL
1988/89/90



Mr. Leon Berry
8208 N. 13th Street
Tampa, Florida
Phone: 931-3429

1/M/88 5/M/88

1/7/88 4/100 5/24/88 1 80/100
1/9/88 50/100

1/17/88 2/100

1/21/88 1 20/100
1/24/88 2 25/100

4 1/100
2/M/88 6/M/88
2/6/88 23/100 6/4/88 29/100
2/8/88 60/100 6/8/88 40/100
2/15/88 65/100 6/14/88 30/100
2/21/88 42/100 6/16/88 30/100
2/23/88 10/100 6/19/88 11/100
------- 6/20/88 3 10/100
2 0/100 6/22/88 1 5/100
6/22/88 20/100
3/M/88 6/27/88 21/100
6/29/88 13/100
3/4/88 32/100 el
3/5/88 1 90/100 6 11/100
3/9/88 1 15/100
3,/13/88 60/100
3/18/88 1 60/100
5 51/100
4/M/88
4/11/88 3/100
4/12/88 19/100
4/19/88 72/100
4/26/88 11/100

4/30/88 1 25/100

2 30/100



7/M/88

7/9/88

7/10/88
7/14/88
7/15/88
7/18/88
7/19/88
7/21/88
7/22/88
7/23/88
7/25/88
7/28/88

8/M/88

8/2/88

8/3/88

8/4/88

8/5/88

8/9/88

8/10/88
8/11/88
8/12/88
8/15/88
8/16/88
8/17/88
8/18/88
8/19/88
8/21/88
8/27/88
8/29/88
8/30/88

1 65/100
30/100
1 5/100
3/100
1 15/100
60/100
75/100
10/100
60/100
1 10/100
21/100

7 74/100

20/100
2/100

1 70/100
10/100
55/100
29/100
10/100
30/100
80/100

1 95/100
10/100
85/100
15/100

1 60/100
60/100
21/100
35/100

9 93/100

Mr. Leon Berry

8208 N.

Tampa,

Phone:

13th Street
Florida
931-3429

9/M/89

9/1/88
9/5/88
9/6/88
9/8/88
9/9/88
9/10/88
9/15/88
9/16/88
9/19/88
9/21/88
9/27/88

10/M/88

10/3/88
10/11/88

11/M/88

12/M/88
12/11/88

3 15/100
3 50/100
5 40/100
2 55/100
70/100
15/100
24/100
30/100
14/100
19/100
14/100

16 46/100

12/100
16/100

38/100

40/100
22/100

0/100
12/100
15/100

7 89/100

1 30/100

1 30/100



Mr. Leon Berry
8208 N. 13th Street
Tampa, Florida
Phone: 931-3429

1/M/89

1/16/89 3/100

1/21/22/89 3 10/100
3 13/100

2/M/89

2/22/89 40/100

2/23/89 3/100
43/100

3/M/89

3/01/89 85/100
3/02/89 65/100

3/23/89 37/100
1 87/100

4/M/89

4/05/89 45/100
4/14/89 65/100
4/15/89 2/100
4/19/89 22/100
4°29/89 16/100

1 48/100
5/M/89
5/01/89 52/100
5/10/89 3/100
5/28/89 2/100

5/30/89 18/100
75/100



Mr. Leon Berry
8208 N. 13th Street
Tampa, Florida
Phone: 931-3429

6/M/89

6/06/89 1 1/100
6/07/89 5/100
6/11/89 1 70/100
6/12/89 2/100

6/16/89 75/100
6/18/89 1 85/100
6/19/89 70/100
6/22/89 2 35/100
6/23/89 75/100
6/24/89 1 12/100
6/27/89 99/100
6/28/89 1 30/100
6/30/89 60/100

13 80/100
7/M/89
7/1/89 15/100
7/2/89 35/100
7/6/89 22/100
7/12/89 23/100
7/13/89 2/100

7/18/89 30/100
7/19/89 1 1/100
7/20/89 39/100
7/21/89 18/100
7/22/89 2 10/100
7/23/89 65/100
7/24/89 1 85/100
7/25/89 62/100
7/29/89 95/100
7/30/89 95/100
7/31/89 45/100

7 57/100



Mr. Leon Berry
8208 N. 13th Street
Tampa, Florida

Phone: 931-3429

8/M/89 October 1989
8/09/89 1 90/100 10/07/89 1 35/100
8/10/89 75/100 10/10/89 02/100
8/12/89 35/100 10/14/89 26/100
8/13/89 3/100 10/18/89 19/100
8/18/89 95/100 10/26/89 12/100
8/19/89 48/100 1 94/100
8/21/89 1 50/100
8/22/89 72/100
8/24/89 23/100
8/25/89 2 90/100
8/27/89 2 55/100

12 36/100
9/01/89 1 60/100
9/02/89 1 45/100
9/03/89 37/100
9/05/89 66/100
9/07/89 02/100
9/09/89 03/100
9/15/89 19/100
9/18/89 11/100
9/19/89 85/100
9/22/89 1 20/100
9/23/89 48/100
9/25/89 1 25/100
9,/29/89 42/100

8 63/100




November 1989

63/100
11/100
35/100
63/100
03/100
1.75

December 1989

8/9 1.70
12 64/100
16 44/100
18 47/100
19 8/100
20 2.15

6.43

RAINFALL READINGS
SULPHUR SPRINGS

By: Mr. Leon Berry
8208 N. 13th Street
Tampa, Florida
Phone: 931-3429

January 1990

1 21/100

2 72/100

25  02/100
0.95/100

February 1990

4 0.42
10 2.20
22 2.50
23 2.50

5.12
March 1990
17 0.31
31 1.80

2.11



APPENDIX S

ALASKA SINK
CLEAN-UP EFFORTS
FDER - SSAL
PRESS REPORTS



STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

BO8 MARTINEZ
GOVERNOR

SOUTHWEST DISTRICT

4520 OAK FAIR BLVD.
TAMPA, FLORIDA 33610-9544

813-623-5561
SunCom—-552-7612

DALE TWACHTMANN
SECRETARY

DR. RICHARD D GARRITY
DEPUTY ASSISTANT SECRETARY

September 1, 1988

Ms. Frederica Russell
57 Hamilton Heath
Tampa, Florida 33604

Dear Ms. Russell:

This is in reference to your proposal to clean the debris
from the Alaska Avenue Sinkhole (Section 19, Township 28S,
Range 19E, Hillsborough County).

Based upon the submitted information and field inspection
by this office, it has been determined that the Alaska Avenue
Sinkhole is not jurisdictional for DER per Section 17-4.022,
Florida Administrative Code. At this time no permit is
required for your project by this Department. Any
modifications in your plans should be submitted for review, as
changes may result in permits being required. This letter does
not relieve you from the need to obtain any other permits
(local, state or federal) which may be required.

If you have any questions, please contact me.
Sincerely,

Bt Ity

Bob Stetler
Wetlands Management Supervisor

BS/jdj

cc: Jay Ahern (SWFWMD, Brooksville)

Prosecring Florida and Your Qualify of Life



Times photo — SCOTT WHEELER

Sweeping out a sinkhole

Luis Menoyo throws a battery onto a pile of garbage hauled out of a sinkhole at Alaska and
Waters avenues on Thursday and Friday. Items found in the sinkhole include a television, a

moped, shopping carts, bowling balls'an_d bedsprings. N ,

¢




CLEAN-UP PROJECT
ALASKA SPRING
(Waters & Alaska Ave.)

Alaska Spring BEFORE clean-up
Thursday, April 9, 1987
o L

K2 - rAY

Alaska Spring AFTER clean-up
Saturday, April 11, 1987




APPENDIX T

ORCHID SINK STORMWATER
RETROFIT PLANS
EPC STORMWATER SAMPLE
CITY OF TAMPA TO EPC
SSAL TO BOARD OF COUNTY COMMISSIONERS
EPC TO FDOT/CITY OF TAMPA
BOARD OF COUNTY COMMISSIONERS TO SSAL
CITY OF TAMPA TO EPC
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Laboratory Results
Storm water, grab samples taken at end of pipe

fle Date: Julw 13, 1987

3ol
.

[
rroed by C. bohlke/T. Cardinale e,
Poinscttia
Orchard Avenue Sinkhole Sinkhole
East Pipe North Pipe West Pipe Ehkst Pipe

dTeter #1 (2:30pm)  #2 (2:35pm)  #3 (2:41pm) ~f4 (2:54pm)
uH ountes) 8.5 8.2 8.1 - B.2
dustiviey, pmho/em 56 : 76 93 83
Sidgzv (NTUL) 34 62 " 53 54
a: Coliform (No./100 ml) 257,000 > 89,000 12,000 17,000
31 Colffam (Xo./100ml) 57,000 89,000 12,000 6,000
3l Screp. (no. /lOOml) 158,000 201,000 132,000 91,000
PRI e R Y 36, 0.44 D09 0.07
4. Total /1) ' R 3% § G 01z~ "““‘-f—‘m,-#.: . .0.04
i, Disselved* (mg/l) 0.04 0.03 “%0,02 0o.02 "
a. Total tog/l) 1.03 1.36 0.84 0.73
n. Dissalved® (mp/1) €0.06 €0.06 <0.06 <0.06
s=dium, Total (mg/l) <0.04 €0.04 <0.04 <0.0}
sziuz, Dissolved® (mg/l) X0.04 <0.04 €0.04 <0.04
sdua, Total (mg/l) €0.003 <0.003 <0. 003 <0.00)

<0.003 <0.003 <€0.003 <0.003

ziu=, Dissolved* (mg/l)

‘;;gsolved oetals vere filtered in the lab.

RN

e

'LR~1)

" An AMirmative Action - Equel Opportunity Employer




January 13, 1989

Hillsborough County Environmental Protection Commission
1900 9th Avenue
Tampa, Florida 33605

Attention:  Mr. Roger Stewart
Dircctor

Reference: Orchid Avenue Sinkhole - Pollution Abatement Project

Dear Mr. Stewart:

A meeting was held on November 29, 1988 to discuss the Orchid Avenue water quality
trcatment project. The purpose of the mecting was to present a plan to the
Hillsborough County Environmental Protection Commission (HCEPC) to retrofit two
existing storm scwer outfalls to allow for pollution abatement. The discharges were
considercd by HCEPC to be in violation 6f the provisions of HCEPC Act 84-446 as
amended. Attendees at the mecting included personnel from the Florida Department
of Transportation - District 7 (FDOT), City of Tampa (City), HCEPC, Greiner, Inc.,
* Florida Dcpartment of Environmental Regulation (FDER), and Southwest Florida
Watecr Management District (SWFWMD). An on-line treatment system was
recommcnded by the City and FDOT which will receive discharge from the Nebraska
Avcnue outfall in the North and a small outfall pipc from the West. Othcr options
werc discussed, but were not considered as part of this pilot program.

The results of the mecting were a sct of design guidelines. The guidelines include the
following:

1. The pond will be an on-line system with discharges passing into or through
thec pond. The control structure will be a box fitted with a weir which will
be sized to pass the entire runoff minus treatment volume. Two to one (2:1)
side slopes and a maintenance ramp will be used as part of the design
(Maintenance will be performed from the bottom of- the pond).” The first
portion of runoff will be trcated through an underdrain systcm whxch wxll
discharge to the sinkholc. : :

2. The pond, will be designed to treat the small basin to the west and the
Ncbraska Avenue basin. Discharge from the 62 acre basin east of the pond
will continuc to discharge dircctly to the Orchid Avenue sinkhole. The
pond will scrve as a pilot project and will be evaluated using water quality
monitoring data mcasurcd at the site. The results of the tests will be used to
asscss the abatement capabilitics of thc system and xf' thc mcthods should be
uscd elsewhere.



Mr. Roger Stewart
January 13, 1989

Page 2

The cost of this project will be divided between the City and FDOT. FDOT
will be responsible for the cost of designing the -project and additional land
costs. The City will provide up to $100,000.00 for constriction of the
projcct. If the cstimated cost of construction exceeds this amount, thc
HCEPC will be requested to assist in its fundmg The Cxty will admmxstcr
the construction contract.

HCEPC will develop the water quality monitoring program uscd for the
pilot project with assistance and guidance from the City. Coordination of
this program with the {inal design plans is integral for obtaining accurate
test results and allowing for a proper determination of the success of the
treatment system,

Greiner, Inc. will begin final design of the project upon written notice of acceptance
by HCEPC of this design concept and Notice to Proceed by FDOT. Plecasc contact
cither Mr. Larry Gaddy (FDOT) at 871-7390 or Mr. Michael Burwell (Cny) at 223 8736
if you have any questions, :

Sincerely,

/j ex [ {. : 7 /

Mr. Larry Gaddy, P.E. Mr. Ralph L Metcalf II, PE.
District Drainage Engincer Dcputy Director, Dcpartment of Samtary Scwcrs
FDOT - District 7 - - City of Tampa

LG/RLM:ES:vaj
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*The Springs - let's make it sparkle” 320 W. Waters Ave., Tampa. FL 33604
' Phone: (813) 935-3115

February 6, 1989

Commissioner Jan Platt

Board of County Commissioners AR 2 4 1989
"P.O. Box 1110 :

Tampa, FL. 33601

ENVIRONMENTAL EXGINEERING
~ CONSULTANTS, INC.

Dear Commissioner Platt,

I'read Wi.m dismay the other day the story in the Tribune about the problem EPC is having with spending the
fines in the Pollution Recovery Fund. I am sorry we missed out completely on the $200,000 allotied for an
- exhibit at Lowry Park. Is thattotally commitied, no chance of recall?

As you cari imagine, the Action Lcague would be most interested in obtaining some of the funds for redirect-
ing untreated storm water from the North Tampa sinkholes where the water enters the aquifer sysiem. The
story said that "water management officials” - SWFMD?- have discussed asking for funds to treat stormwa-
ter runoff in the eastern part of the county. That at least starts to look like a worthwhile project. We appreci-
ate the strong stand you have been taking in the face of high opposition and I would like to apologize for not
being there 10 back you in the past. The only excuse I can offer is that in our newness there are still a lot of
things that go on that we have not gotten active in and certainly the EPC meetings are a prime example.
We are not making much headway with the city - some, but not much, and EPC, who we thought would be
~ our champion, has tumed out to be another beaurocratic maze. Last time I talked to our contact there, Cathy
- - Boelke, she gave me a report on current activities, which was not a lot, and when I asked about DER involve-
ment, she said, "Oh, yes, they were going to get back to us - | guess that was about a year ago, maybe I'l! call
them.” If' I hadn't "gotten back 10" someone within a year they would probably figure I was deud, and rightly
so!. .
~ The more I think about it, I sc¢ we have missed a lot of opportunitics in this last vear 1o learn about the
workings of the EPC and have an impact on many issues. There's just too much going on for X numbcer of
people to handle sometimes. Anyhow, we do want to have a chance 1o get better acquainted with vou, and
find out how we can help on some of these issues so you aren't out there fighting alone. I wili e chiccking
into the EPC meetings and find someone good 1o attend for us.

Back 10 our concern about the sinkholes and the Springs - I talked to Cathy about they city applving for some
of this moncy and she said that Burwell has asked her several times if they could get some of the money aand
she tells them - upply for it and find out, but as far as we know, they haven't gone past that.

. L « r' . . . . . .
I wil} be speaking with Burweell this week about their applving for this money. 1 would appreciate hearing
from you when you have a chance so we could do some strategy planning.

Sincerel Y,

Linda Hope, president SSAL | -

Remembering the pjast - Working for the future
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PHYLLIS BUSANSKY
RODNEY COLSON
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900 - 9th AVE
TAMPA, MRAT? ]989
TELEPHONE (813) 272-5960
DEPT. OF SANITARY SEWERS
EXECUTIVE OFFICE

#18 ShoRgugh SO

March 9, 1989

Larry Gaddy, P.E.

F.D.0.T., District 7

1300 North Westshore, Suite 201
Tampa, Florida 33607

Ralph L. Metcalf II, P.E.

City of Tampa .
Department of Sanitary Sewers

306 East Jackson, 6th Floor, East Wing
Tampa, Florida 33602

Dear Gentlemen:

SUBJECT: ORCHID AVENUE SINKHOLE - POLLUTION ABATEMENT PROJECT

Your 1letter to Mr. Roger Stewart, dated January 13, 1989,
concerning the referenced subject matter was received on February
2, 1989. Please accept this 1letter as an acknowledgement of
the Environmental Protection Commission of Hillsborough County’s
(EPCHC) conceptual approval of your proposed project with one or
two minor modifications to the proposed language as follows:

1. It 1is not certain if this project will need any
financial assistance from EPCHC through the use of our
Pollution Recovery Fund. Furthermore, we are not sure
about the eligibility of the project as determined
according to the Pollution Recovery Fund rule. However,
the staff recognizes the environmental merits and
significance of this undertaking and is 1in full
concurrence with you in your request. It is, therefore,
recommended that in case of need for funding assistance,
a request be submitted specifying the amount and your
justifications for eligibility.

2. In regard to the development and implementation of a
water quality monitoring program, the EPCHC will provide
assistance and guidance.

We look forward to working with you in implementing this pilot
project with hopes to enhance the quality of our environment.

An Affirmative Action - Equal Opportunity Employer




Larry Gaddy, P.E.

Ralph L. Metcalf II, P.E.
March 9, 1989

Page 2

Should you have any questions, please feel free to contact us.
Thank you for your continued cooperation.

Sincerely,

Hooshang Boostani, P.E.

Environmental Manager

Environmental Protection Commission
of Hillsborough County

1w

(L.279)



BoarD orF CouNnTy COMMISSIONERS
HILLSBOROUGH COUNTY, FLORIDA

Office of the County Administrator

P.O. Box 1110

Larrv J. Brown .
| Tampa, Florida 33601

County Administrator

March 24, 1989

Linda Hope

President, Sulphur Springs Action League
320 West Waters Avenue

Tampa, Florida 33604

Dear Ms. Hope:

It was a pleasure talking with you today regarding your group's
efforts in preserving Sulphur Springs.

I contacted Hillsborough County's Environmental Protection
Commission (EPC) regarding the EPC Pollution Recovery Fund and
the $200,000 allotted for an exhibit at Lowry Park has been
approved by the EPC Board but has not been approved by the Board
of County Commissioners (BOCC). Should the BOCC approve this
allocation, there will be approximately $100,000 remaining. It
is up to the EPC Board to determine how these funds can be
utilized; therefore, as Commissioner Platt suggested, you should
address your request to the EPC members.

As we discussed, there may be a possibility of securing funds
from the State Pollution Recovery fund which is administered by
the Department of Environmental Regulation (DER). I will
contact DER first thing next week and obtain information on
applying for funding.

In the meantime, should you have any questions please feel free
to call me at 272-5890.

Sincerely, . g; ;
Yyonne Lewis Alfonso

ants Coordinator

iscal Policy and Budget Team

cc: Larry J. Brown, County Administrator
Edwin Hunzeker, Assistant County Administrator, Fiscal
Policy and Budget Team

An Affirmative Action/Equal Opportunity Employer




CITY OF TAMPA

sandrn W, Frecdman, Mayor pepartiment of Sanhinry Scwers

“Jack P. Morriss, PLL:.
Director

Mr. Roger Stewart
Hillsborough County
Environmnetal Protection Commission

1900 9th Avenue ds N i'.ll
Tampa, Florida 33605 STOR.IT—~
ORI 702 ANAGERIENT
Dvision

August 31, 1989

Subject: Stormwater & North Tampa Sinks - Pollution Recovery Fund

Dear Mr. Stewart:

Oon August 14, 1989 members of your staff met with Mike Salmon,
City staff, representatives from the Florida Department of
Environmental Regulation, a a representative from Jim Davis'
office and myself. We discussed current City proposals for
reduction of the flow of stormwater into ‘the North Tampa sinks. As
you know, the City of Tampa and the Florida Department of
Transportation (FDOT) have been cooperating for some time on a
project to reduce pollution currently entering the Orchid Sink via
storm sewers serving Nebraska Avenue. We are reaching the end of
the design phase and now have a reasonable estimate of the cost of
these improvements.

Attached is a set of preliminary drawings of the proposed
facility. '

As we've informed you in the past, the City of Tampa has budgeted
$100,000 for the construction of this improvement. FDOT has
contributed the design costs and is currently engaged in
purchasing additional land to supplement that already owned by the
- City and dedicated to.-this project. We now find there is a
shortfall of approximately $45,000 between the most recent
engineer's estimate and that budgeted for construction and would
like to take this opportunity to solicit your assistance.

We understand you are currently requesting suggestions for
projects to be funded by the Pollution Recovery Fund. Since this
problem is of a regional, cross-jurisdictional nature and since it
could be considered a pilot program whose efficacy will be studied
by your agency and others, we believe the Orchid Avenue Sinkhole
Water Quality Treatment Pond would be a worthwhile candidate. You
and your- staff have expressed an interest and desire for the !
‘completion of this project and have informed us of the
§vailability of these funds. We are thus requesting funding to
lnsure the construction can be completed in a reasonable time
frame. Failure to obtain this funding will most likely result in
the project being postponed until next fiscal year.

6th Floor City Hall Plaza ® Tampa, Florida 33602
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‘Dr. Roger Stewart, August 31, 1989 Page 2

If we receive positive results from this initial project we would
like to expand the program to incorporate the runoff from the
eastern outfall into the Orchid Sink as well as the flow into
Jasmine/Poinsettia. This would have to entail supplemental funding
.from either HEPC, FDER or both since the City does not have the
"fgndinq necessary to implement this program at this time.

We ‘would also like to meet with your staff to initiate the '
-sampling program we have discussed in the past. Since we wish to
capture both "before" and "after" conditions, we should begin now
to collect samples to gain an adequate picture of the existing
situation.

'if?you have any questions we would be glad to answer them. Please
feel free to call me at 223-8070 or Michael Burwell at 223-8736.

"ESANITARY SEWERS DEPARTMENT

Jack P.. Morriss
Dlrector

JM/MB

‘cc: Chip Hatcher

* .. Michael J. Burwell

‘R.M. Salmon

‘Larry Gaddy, FDOT

Dr. Richard Garrity, FDER

!
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APPENDIX U

SULPHUR SPRINGS ACTION LEAGUE AND THE
SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT
HILLSBOROUGH RIVER BASIN BOARD AGREEMENT
SWFWMD - SSAL
AGREEMENT




Southwest Florida Water
Management District

MICHAEL ZAGORAC. JR., Chairman, Belieair WALTER H. HARKALA., Vice Chairman, Piant City

ANNE M. BISHOPRIC, Secretary. Sarasota HORACE F. HERNDON, Treasurer, Lake Wales

ROY G. HARRELL. JR.. St. Petersburg ROBERT T. BRAMSON. M.D.. Tampa

WILLIAM H WILCOX. Ph.D.. Port Charlotte MARY ANN HOGAN., Brooksville CHARLES A. BLACK, Crystal River

GARY W. KUHL, Executive Director DANIEL P. FERNANDEZ. General Counsel
WILLIAM K. HENNESSEY, PETER G. HUBBELL, JERRY I. SIMPSON, Deputy Executive Directors

July 15, 1988

Ms. Frederica Russell

Program Director

Sulphur Springs Action League
57 Hamilton Heath

Tampa, Florida 33604

Dear Frederica:

At its last meeting on June 18, 1988, the Hillsborough Basin
Board agreed to fund the $15,097 Sulphur Springs Action League
project proposal from Fiscal Year 1988 (FY 88) reserves rather
than from the FY 89 budget. Depending on the length of time
necessary to fully address the funding stipulations outlined in
my May 19, 1988, letter (i.e., permitting verification and legal
considerations), the Board's action may allow for the
availability of project funding prior to October 1, 1988.

As I also mentioned in my last letter, the Action League's
funding request was to undergo review by the District's legal
staff. Completion of that review has led to the identification
of a number of staff concerns regarding this project. These
concerns include: '

1) Since the dive sites are not District property,
the divers and the District would have to obtain
written permission from the property owners
involved and waivers of liability in connection
with such permission.

2) If the divers are refused access to the City of
Tampa's property at Sulphur Springs, which staff
understands has already occurred, a portion of the
proposed work effort may not be feasible.

3) Regardless of the divers signing waivers of
liability, staff has strong concerns over exposing._
the District to the potential liability which
could be involved in allowing volunteers to engage
in an inherently dangerous activity on its behalf.

4) The District would have to enter into a formal
agrement with the parties doing the work, probably
the individual divers, to properly address the

2379 BROAD STREET, BROOKSVILLE, FLORIDA 34609-6899
PHONE (904) 796-7211 or 1-800-423-1476 SUNCOM 628-4097



July 15, 1988
Ms. Frederica Russell
Page 2

expenditure of funds, deliverables to be provided,
disposition of purchased equipment and any other
concerns.

5) Any District action should be closely coordinated
with the Hillsborough County Health Department,
Hillsborough County Environmental Protection
Commission and City of Tampa Stormwater Management
Department, since each of these of these agencies
have participated in evaluations of the problem.

The staff concerns noted above will be presented to the
Hillsborough River Basin Board on July 21, 1988. The meeting is
scheduled to begin at 9:00 a.m. in the District's Tampa Service
Office on U.S. 301.

You may wish to have a representative available at the meeting to
provide input to the discussion. If you have any questions
regarding the staff concerns, please feel free to contact me or,
in my absence, David Meinhart of my staff at 1-800-423-1476.

Sincerely,

Richard S. Owen
Planning Director

RSO : DWM
cc: Hillsborough River Basin Board
Bill Hennessey
Dan Fernandez
Ed Helvenston
Jay Ahern
Daryl Pokrana
David Meinhart
Rand Baldwin



July 6, 1988

MEMORANDUM

TO: Richard Owen, Director, Planning Department

FROM: Edward B. Helvenston, Assistant General Counselcsrn’/
SUBJECT: Sulphur Springs Action League Funding Request

In response to your memorandum on the above subject, I have several
serious concerns with this request. First of all, the sites where the
diving is to take place are not District property, and the divers and
District would have to obtain written permission from the property
owners involved and presumably grant waivers of liability in connection
with such permission. It is my understanding that the City of Tampa,
one of the property owners, has already refused to allow the divers
access to the property at Sulphur Springs for safety reasons, which
would appear to preclude accomplishment of some of the work proposed.

More importantly, the District should under no circumstances expose
itself to the potential liability which could be involved in allowing
volunteers to engage in an inherently dangerous activity on its behalf.
This is true regardless of whether the divers would be willing to sign
a waiver of liability. As an additional consideration, there has
apparently been no clear indication as to whether these pecple possess
an appropriate level of training to competently do the mapping work and
the other work which the District would be funding at considerable
expense. Another complication is that the District would have to enter
into a formal agreement with the parties doing the work in order to
properly address the expenditure of funds, deliverables to be provided,
disposition of purchased equipment and other problems. This agreement
would probably have to be with the individual divers, since I doubt the
Sulphur Springs Action League would be an appropriate body with which
to contract.

It is my understanding that the Hillsborough County Health Department,
Hillsborough County Environmental Protection Commission and City of
Tampa Stormwater Management Department have been involved in
evaluations of this problem. Any District action should obviously be
coordinated closely with these agencies. Rather than the District
independently funding a group of volunteers in this dangerous and
complex project, it would appear that the appropriate way to handle
this situation would be for the local governments, if they think that
the problem is significant and that District assistance would be
useful, to present a proposal to the District for funding assistance in
any evaluation and cleanup efforts. Such an arrangement would not only
be a better way to handle the problem from the standpoint of local
government coordination but would also preclude some of the liability
and contractual problems indicated above.

Please contact me if you have further questions concerning this matter.

EBH:mdh
cc: David Meinhart. Dan Fernandez



5.

AGENDA

Hillsborough River Basin Board
Southwest Florida Water Management District

Tampa, Florida July 21, 1988

9 a.m.

Call to Order and Roll Call

Minutes of the Meeting of June 16, 1988
Election of Officers

Withlacoochee Riverine Corridor "D" -
Pasco County's Request to Surplus Lands for

Zephyrhills Bypass, SWF Parcel No, 13-400-145X

Hillsborough County FY 89 Outside Funding Request -
Itchepackasassa Creek

Status Reports

a. Sulphur Springs Action League Funding Request

b. Surface Water Improvement and Management Program
c. Others

Announcements
a. Next meeting is scheduled for August 18, 1988.

Adjournment



: AGREEMENT BETWEEN
THE- SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT
AND THE SULPHUR SPRINGS ACTION LEAGUE
TO PROVIDE FINANCIAL ASSISTANCE
FOR REMOVAL OF DEBRIS AT ALASKA SPRING AND
WATER QUALITY ANALYSES AT ALASKA SPRING AND SULPHUR SPRINGS

THIS AGREEMENT, made and entered into this day

of , 1988, by and between the SOUTHWEST FLORIDA

WATER MANAGEMENT DISTRICT, a public corporation created by
Chapter 61-691, Laws of Florida, as amended, for itself and on
behalf of the HILLSBOROUGH RIVER BASIN BOARD, hereinafter
collectively referred to as the "DISTRICT", and the SULPHUR
SPRINGS ACTION LEAGUE, a not-for-profit corporation incorporated
under the laws of the State of Florida, hereinafter referred to

as the "LEAGUE",

WITNESSETH:

WHEREAS, the discovery of bacterial contamination in the
Sulphur Springs Pool has resulted in the elimination of public
access to this recreational area; and

WHEREAS, the source(s) of the Dbacterial contamination
remains scientifically unknown; and

WHEREAS, Sulphur Springs serves as an alternative source of
fresh water supply to the City of Tampa; and

WHEREAS, a primary function of the LEAGUE is to resolve the
bacterial contamination problem in the Sulphur Springs Pool; and

WHEREAS, the LEAGUE has requested the DISTRICT's financial

assistance in the removal of debris from Alaska Spring and the

Page 1 of 8



subaqueous sampling and analysis of water emanating from Alaska
Spring and Sulphur Springs, hereinafter referred to as the

PROJECT.

NOW, THEREFORE, in consideration of the mutual terms,
covenants and conditions herein contained, the parties agree as
follows:

1. The DISTRICT shall make available, from funds budgeted
in fiscal year 1988, a sum not to exceed FIFTEEN THOUSAND NINETY-
SEVEN DOLLARS ($15,097.00) toward the cost of removal of debris
from Alaska Spring and the subaqueous sampling and analysis of
water emanating from Alaska Spring and Sulphur Springs and other
related activities as may be authorized in writing by the
DISTRICT's Project Manager. All changes in excess of FIVE
HUNDRED DOLLARS ($500.00) within the itemized listing in Exhibit
"A" must be approved by the Hillsborough River Basin Board.
Changes shall not cause the total amount of this agreement to
exceed FIFTEEN THOUSAND NINETY-SEVEN DOLLARS ($15,097.00).

2. The LEAGUE, 1its agents, employees and subcontractors
shall not enter the subaqueous cave system thought to connect
Alaska Spring and Sulphur Springs asva part of the PROJECT.

3. The LEAGUE shall administer and be fully responsible
for the PROJECT and shall perform as an independent contractor
and not as an employee, representative, or agent of the DISTRICT.

4. The LEAGUE shall obtain approval, as necessary, of all

governmental authorities and private parties having jurisdiction
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over the PROJECT or property to be entered in conjunction with
the PROJECT.

5. The LEAGUE shall obtain all required permits prior to
commencing work or obtain writtenm confirmation if permits are not
necessary.

6. The LEAGUE shall abide by all applicable federal, state
and local laws, rules, regulations and guidelines relative to
performance under this agreement.

7. The LEAGUE shall engage only properly qualified and
certified professional divers and water quality analysts to
complete the PROJECT.

8. The LEAGUE shall lease and/or obtain all necessary
equipment in accordance with the price schedule attached hereto
and incorporated herein as Exhibit "A", The DISTRICT shall not
reimburse the LEAGUE for amounts in excess of those found 1in
Exhibit "A" or for items not listed in Exhibit "A", unless such
modifications to Exhibit "A" are authorized by the DISTRICT's
Project Manager in writing and do not exceed the total amount
indicated in Exhibit "A". All changes in excess of FIVE HUNDRED
DOLLARS ($500.00) within the itemized listing in Exhibit "A" must
be approved by the Hillsborough River Basin Board.

9. Rodgers Brothers Services and all other agents or
subcontractors of the LEAGUE utilized for crane services or
simi}ar services utilizing machinery for the cleaning of debris
shall obtain and maintain during the entire term of this

contract, broad form comprehensive general 1liability combined
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single 1imit insurance coverage for bodily injury and property
damage with limits not less than FIVE HUNDRED THOUSAND DOLLARS
($500,000.00) per occurrence and aggregate with a company or
companies authorized to do business in the State of Florida.
Such subcontractors shall also obtain workers compensation
coverage as required by Florida law. A certificate of coverage
showing evidence of such required insurance shall be furnished to
the DISTRICT prior to commencement of work under this contract.
The DISTRICT, its officers and employees shall be named as an
additional insured party on the 1liability policies of any such
subcontractors. All certificates shall provide for temn (10)
days notice to the DISTRICT prior to cancellation or modification
of any policies.

10. The League shall defend, indemnify and save harmless
the DISTRICT and its Governing Board, officers, and employees
from and against all actions, causes, claims, demands, judgments,
payments, recoveries and suits of any kind or nature arising
under or resulting from this agreement.

11. All agents, subcontractors, members or employees of the
LEAGUE who perform diving work or otherwise perform services for
the LEAGUE on the property at Sulphur Springs or Alaska Spring in
connection with this agreement shall, prior to commencing work,
execute a copy of the waiver of liability form , attacﬁed hereto
as E;hibit "B", releasing the DISTRICT from any 1liability in
connection with work performed pursuant to this agreement and

waiving any and all claims such persons may have against the
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DISTRICT. The LEAGUE shall énsure:-thaf"no ;uch pérson shall
undertake any work in connection with this agreement until a
waivér form has been properly executed.

12. The LEAGUE and the DISTRICT shall each designate a
Project Manager to act as primary contact for all matters
relevant to this agreement.

13, The DISTRICT shall, wupon receipt of a ©properly
documented request, within thirty (30) days provide funds in a
lump sum toward those items 1listed in Exhibit "A", or 1items
otherwise authorized in writing by the DISTRICT's Project
Manager, except for Items 11 and 12 of Exhibit "A", Water Quality
and Hydrogeological Testing and Travel Time Test. Payment shall
be made in the amounts 1listed in Exhibit "A" or as otherwise
authorized in writing by the DISTRICT’s Project Manager. Actual
receipts for expenditures for items 1listed in Exhibit "A", or
items otherwise authorized in writing by the DISTRICT's Project
Manager, shall be forwarded to the DISTRICT within thirty (30)
days from receipt of funds for review and approval. The LEAGUE
shall return to the DISTRICT any unexpended funds at this same
time. Expenditures not made in accordance with this agreement
shall not ©be the funding {responsibility of the DISTRICT.
Reimbursement for Items 11 and 12 of Exhibit "A", Water Quality
and Hydrogeological Testing and Travel Time Test, shall only be
made‘upon receipt of invoices for completed testing.

14. It is understood by the parties that the LEAGUE is

responsible for the appropriate expenditure of the funds provided
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to it by the DISTRICT and shall only expend such funds pursuant
to the terms and conditions of this agreement and shall not
utilize such funds for any other purpose.

15. The LEAGUE shall utilize the funds provided for the
sole purposes of purchasing and leasing equipment to be used for
cleanup of the mouth of the spring at Alaska Spring and
conducting water quality analyses at Alaska Spring and Sulphur
Springs and other related expenditures as may be authorized in
writing by the DISTRICT's Project Manager. The LEAGUE shall
provide to the DISTRICT upon completion of this agreement a copy
of a report summarizing the results of the water quality analyses
performed at Alaska Spring and Sulphur Springs and the cleanup
efforts at Alaska Spring and any other authorized activities.
Water quality parameters to be sampled will include: total
dissolved solids, nitrates, magnesium, calcium, fecal coliform,
total coliform, fecal strep, lead, chromium, o0il and grease, pH
and conductivity. Sampling procedures will be those outlined in
the Florida Department of Environmental Regulation-approved
Generic Quality Assurance'plan submitted by a qualified water
quality sampling professional. Sampling frequencies and
locations will be based on a plan submitted by Environmental
Engineering Consultants or other consultants of the LEAGUE and
will be subject to review and approval by the DISTRICT’s Project
Manager. A schedule of interim reports on testing results to be
submitted to the DISTRICT will be provided for in the plan. No

funds will be released under this agreement until the plan has
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been approved by the DISTRICT's Project Manager. At a minimum of
two locations, Sulphur Springs and Alaska Spring, a total of four
samples will be taken in a sequence conducive to measuring
seasonal variations in water quality. Based on the availability
of funds in the project budget, additional 1locations and/or
samples may be authorized by the DISTRICT's Project Manager.
With regard to cleanup, the LEAGUE agrees to perform a thorough
cleanup of debris from Alaska Spring. All equipment purchased
with DISTRICT funds shall become the property of the DISTRICT
upon termination of this agreement, and shall be returned to the
DISTRICT in operating condition.

16. The LEAGUE shall not prepare, publish, or release any
formal news release or press releases on or about purposes or
goals of the PROJECT without prior review and approval by the
DISTRICT.

17. It is understood by the parties hereto that the
DISTRICT may terminate this agreement without prior notice to the
LEAGUE, if at any time the DISTRICT determines, at its sole
discretion, that the LEAGUE and/or 1its agents, contractors or
employees are not performing in accordance with the terms and/or
conditions of this‘agreement.

18. This agreement shall be effective on the last date of
signing by the parties involved. Costs incurred by the LEAGUE
prior to the effective date of this agreement are not fundable by

the DISTRICT.
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19, This agreement constitutes the entire agreement between
the parties and may be amended or extended only in writing,
signed by both parties and attached to the original hereof.

20. The DISTRICT and the LEAGUE agree that this agreement
shall terminate on March 31, 1990 wunless it 1is terminated or

specifically extended as provided above.

IN WITNESS WHEREOF, the 1lawful representatives of the
parties have entered into this agreement on the day and year

above indicated.

Attest: SULPHUR SPRINGS ACTION LEAGUE, a
Florida not-for-profit corporation

o il B e a7

PRESIDENT ’ DATE

Attest: SOUTHWEST FLORIDA WATER
MANAGEMENT DISTRICT

By By

MICHAEL ZAGORAC, JR. DATE

Approved by  Date Initial

é-Z;;Z Uepu. &gg

Fivance Dept. G- 7-8F

Legal Office 9'9“33 Zg’/%
Peo. AOm. 944-88 %ﬂq

Page 8 of 8



EXHIBIT "A"

DETAILED EQUIPMENT AND ITEMIZED COST LISTING

2 Viking Pro Surveyor Suits $3,218.00
w/thermal insulation

2 Viking Aga Masks w/audio $3,736.00
communications diver/diver/surface

2 Exploration lights $1,094.00
Dive Rite - m6035 project model

3 100 fill Air Cards $ 450.00
25 Oxygen Tank fills at $10 $ 250.00
4 rolls survey line $ 60.00
Maintenance cost on Viking Dry $ 425.00
Suits/18 months

2 suit seal sets/each

Maintenance cost on Aga Masks $ 400.00
2 seal sets/each/18 months

Crane rental/with operator $1,600.00
$80.00/hr. for 20 hours

Pump Rental _ $1,328.00
$83.00/hr. for 16 hours

Water Quality & Hydrogeological $2,266.00
Testing including Velocity

Travel Time Test § 270.00

TOTAL $15,097.00



EXHIBIT "B"

HOLD HARMLESS AGREEMENT

DATE:

shall forever protect, save

and hold the Southwest Florida Water Management District harmless
and indemnify the District against and from any and all claims,
demands, losses, costs, damages, suits, judgments, penalties,
expenses and liability of any kind or nature whatsoever arising
directly or indirectly out of or in connection with any
activities of the undersigned individual in conjunction with that

certain agreement dated between the Sulphur

Springs Action League, a not-for-profit corporation, and the
Southwest Florida Water Management District. The undersigned

individual further agrees to waive any and all claims of whatever

-nature which he/she may have against the Southwest Florida Water

Management District arising out of the undersigned individual's
activities in conjunction with that agreement.

Signed at , Florida, this

day of ’

BY:

STATE OF FLORIDA

COUNTY OF .

Before me personally appeared to me
known and to me known to be the person or persons described in
and who executed the foregoing instrument, and acknowledged to
and before me that executed said instrument for
the purposes therein expressed.

WITNESS my hand and official seal this day of A, D.,
19 . — —_—

NOTARY PUBLIC
STATE OF FLORIDA

My commission expires:

T *;41 - . e n
e RN J”F\'_w*;



APPENDIX V

WATER QUALITY SAMPLING PLAN FOR
ALASKA AND SULPHUR SPRINGS



WATER QUALITY SAMPLING PLAN
FOR

ALASKA AND SULPHUR SPRINGS

Preparecd For:
SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT

2379 BROAD STREET
BROOKSVILLE, FLORIDA 33512-9712

Prepared On Behalf Of:
SULPHUR SPRINGS ACTION LEAGUE
BY :
ENVIRONMENTAL ENGINEERING CONSULTANTS, INC.

5119 NORTH FLORIDA AVENUE
TAMPA, FLORIDA 33603

OCTOBER 3, 1988



BACKGROUND :

The Alaska Spring is ihe closesl known aguifer access point
upstream of Sulphur Springs. It is privately owned and has been
the subject of several cleanup efforils by the Sulphur Springs
Action League (SSAL). The remaining cleanup effort will remove
the last amcunt of debris blocking the enilrance 1o ithe aquifer.
Once that blockage is removed it will be possible for divers to
obtain water qualitly samples from wilhin or as near as possible
to the main aquifer flow. No divers are to access the aguifer
itself so sampling devices must be used which extend lhe reach of
the divers as far as possible,

The intent of the sampling is 1o establish the water quality
of agquifer at two points under several hydrogeological
conditions. This dala will help {o provide informalion ahout
dilution in the aquifer between the two points which may help in

discovering the direclion from which contaminatlion is coming.

PROCEDURE .

After access lo the aquifer is cbtained the divers will
release dye at Llhe access poinl and samples will be taken at
Sulphur Springs to determine the travel time between the two
points. From previous dye lests performed by ilhe Cily of Tampa
it is estimated to be less than one hour and judging the velocity
at Sulphur Springs may be about 0.25 hours.

The dye test should be done with the flood gates raised and
lowered at Sulphur Springs so that two hydraulic date peoints can
be discovered. Water levels of the whole system should be noted

in all sampling locations as well as Trinilv Springs and olher



associated retention ponds.

Establishing the travel time is important 1o setting up Lhe
most accurate water quality sampling possible. A grab sample may
be the only feasible sample thal may be obtainable depending on
the degree of difficulty. However, it would be preferable to
obtain a composile sample over time to more accurately define ihe
water quality constituents. It is proposed to take two (2) hour
composites comprised of five (5) aliquots on 0.5 hour intervals.
The sampling at Alaska would proceed at a specified time with the
gsampling at Sulphur lagging the established travel 1ime behind
the upstreamn effori. For practical purposes the flow will be
steady statle so ihis 1echnigue should afford data Lo be analyzed
on a mass-balance hasis to determine the dilution, if any, from
Alaska to Sulphur ©hyv other possible tributaries. If the effort
can be extended upstream to Trinity Springs a more comprehensive

picture will he formed.

SAMPLING TECHNIQUE -

If the Alaska aquifer vent is such that it is situated above
the main flow of the aquifer lhen a weightied Kimmerer-iype
sampler will be utilized to take a sample from a deeper depth.

If the aquifer veni is horizontal to the main flow of the aquifer
then retractable extension arm will be devised to allow a sample
to be retlrieved. 1In either case ilhe sampling device will be
thoroughly cleaned and disinfected in accordance with
Environmental Engineering Consultianis, Inc. (EEC) Generic Qualily
Assurance Plan (GQAP) as approved by the Florida Department of

Environmental Regulation.



1f several aliquots are obtainable then successive cleaning
and disinfection of the device prior to each sample will bhe
performed. The proposed 0.5 hour interval is deemed sufficient
to secure a sample, perform the field pH and Conductivity
analysis, composite the sample in an iced 2.5 gal. (or larger)
clean plastic container and prepare the samples for the next
sample aliquot.

The paramelers Lo be lesled are as follows:

EPA Tesl
Procedure Sanmple
Parameter or Equivalenti Size
PH LaMolie Chemical 200 ml
pH Meter
Conductivity LaMotlte Chemical 200 ml

Conductivity Meter

Total Dissclved Solids TDS 160.2 200 ml
Nitrates, NO3 353.3 200 ml
Magnesium, Mg 242.1 200 ml
Calcium, Ca 215.1 200 ml
Fecal Coliform, Yc * 50 ml
Fecal Streptococcus, Fs * 50 ml
Total Coliform, Tc * 50 ml
Lead, Pb 239.1 100 ml
Chromium, Cr 218.1 100 ml
0il and Grease (Petroleum) 413.2 200 nml

Total Sample Needed 1,750 ml
*

Methods are contained in EPA-600/8-78-017, December, 1978
"Microbiological Methods For Moniioring the Environmental,
Water and Wastes.



The one time grab or iced composite sample after thorough
mixing will be distributled into the appropriate sample jars,
placed back on ice and transported to Thornton Laboratories or
approved equal. Chain of Custody tags will be utilized to

maintain sample integrity.

SAMPLING SEQUENCE:

In order to establish the response of ihe aquifer syslem to
rainfall events and hydrogeological variables the sampling will
occur in the following order.

October - November, 1988 Perform dye tests, noting
sysienm flow rates.

May, 1989 Perform 1st water quality
sampling at Alaska and Sulphur
Springs. Dry weather

conditions.

bate June - Early July, 1989 Perform 2nd water quality
sampling at Alaska and Sulphur
Springs. Initial wel weather

concdilions.

Farly Septermher, 1989 Perform 3rd water quality
sampling at Alaska and Sulphur
Springs. Mid wet weather
condilions.

October, 198¢ Perform 4th water quality
sampling at Alaska and Sulphur
Springs. End of wet weather
conditions.
This sequence of events is intended to see if water quality
data will follow a pattern of responding Lo rainfall events. It
would be antiripated that the dry weather testing in May, 1989

would have 10w flow condilions with litile contamination vet,

mineral conslituents (TDS, Mg, Ca) may be high.



The wel weather sampling will proceed after the first heavy
sustained rainfall taken place on the system, marked by increased
flows at Sulphur Springs and an increase of waler levels in
associated Springs and sinkholes. This "first flush" sample
should be dilute mineral constituenis, but higher in urban runoff
contaminants. The two remaining wet weather samples should see a
diminution of contamination as the sysiem cleanses itself by
sustained flushing provided by the 3 months rainfall.

Upon completlion of the analytical testing and interpretailion
of the results a report will be submitted to the Southwest
Florida Water Management Dislricl's Project Manager detailing Llhe
data collected in the effort.

During the lime belween ithe Alaska Springs cleaning/dye
testing and the water quality testing, other agencies within the
ity of Tampes government, the Hillsborough County Environmental
Protection Commission, the Health Department, the U.S. Geological
Survey and the Floride Deparimentl cf Environmenlial Regulation
will be contacted to see what resources they may be able to

contribute to extend the scope and inlensity of Lhe tesl event.



APPENDIX W

CORRESPONDENCE ON SULPHUR SPRINGS
CITY OF TAMPA - CITY COUNCIL
HILLSBOROUGH COUNTY HEALTH DEPARTMENT - FDER
SSAL - HILLSBOROUGH COUNTY HEALTH DEPARTMENT MEETING AGENDA
FDER TALLAHASSEE MEMO TO RICK GARRITY
FDER TO ROBERT WALLACE



~City of Tampa, Hogdg__ﬁm

Subject: Report on the Sulphur Springs Pool

Fiia_d7- ;Lj

T

Nal

Members of City Council F

The Sulphur Srings Pool is now closed at the direction of the
Hillsborough County Health Department due to periodic high
bacteria counts. There has been a cooperative effort between
several City departments to solve this problem. My office (OEC)
has been working with the Water, Sewer, Stormwater and Recreation
Departments. We are approaching this problem from two angles.

First, for a short-term solution, we are seeing what can be
done to open the pool no later than June lst when the rest of
the City's swimming facilities open. We are in the process
of developing a new sampling program to present to the Health
Department because there is evidence that total coliform counts
are not a good indicator of the safety of water for swimming.
Rather, EPA recently published guidelines recommending that
two specific types of bacteria (E. Coli and enterococcus) be
measured, as these bacterial groups have been directly associated
with human health disorders. Yet, the tests that closed the
Sulphur Springs Pool for swimming were based on total coliform
counts, which may, or may not, indicate that the water presents
a health hazard. We hope to convince the Health Department
to use the progressive approach, and follow the new EPA guidelines
which we understand they have the authority to do. This may
not totally eliminate pool <closings, but could considerably
reduce the amount of time the pool 1is -closed. We understand
that similar facilities in Florida have periodic, high total
coliform counts, but are staying open due to the local Health
Department cooperating with the responsible agency.

The second, long-term approach is to conduct a series of studies
related to the water gquality of the area. The following 1is
in progress:

1. Last week, the Stormwater Division of the Department of
Public Works conducted dye tests so that we can better
understand the hydrogeology of Sulplhur Springs and nearby
sinkholes.

2. A graduate student from the USF School of Public Health
is conducting specific bacterial analyses at Sulphur Springs
and nearby sinkholes.

3. Discussions are taking place with the Sewer Department to
determine the best way to detect leaks in pipes.
The sewer 1line immediately north of Sulphur Springs has
already been checked and no problems were found.
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Once we see where these studies and discussions with the Health
Department lead, we can make further decisions as to what to
do next.

I wish to emphasize that this 1s a complex problem with many
contributing factors. There has been considerable time and
effort spent by several members of the City staff, and we will
continue to do so.

NMc/me:20-36



State of Florida
DEPARTMENT OF ENVIRONMENTAL REGULATION

Interoffice Memorandum

For Routing To Other Than The Addressee
N a @hnes
TO: Rick Garrity iR tocaten reee e
- Locaton
THROUGH: Randy Armstr ' From; Ose:
Howard Rhodes {' '
Roxane Dow@ P W/
FROM: Eric Livingston @K’/ . HM R

St
DATE: September 25, 1987 (ég ﬂq?A

SUBJECT: Existing Stormwater Discharges to Sinkholes

As
to

1.

EHL/ las ‘IDO-A JiN

requested, I have reviewed materials relating to the discharge of stormwater
sinkholes in Hillsborough County and offer the following:

The Groundwater Rule prohibits the direct discharge of stormwater to
groundwater through sinkholes unless the stormwater meets the appropriate
water quality criteria contained in Chapter 17-3. Based on the data
contained in Mr, Stewart's letter of August 6 violations of our groundwater
standards are occurring, especially for coliform bacteria.

Given the loss of beneficial uses in Sulphur Springs and related sinkholes
the situation certainly calls for clean up. However, a 30 day time period
to develop a proposal for solving these problems is unreasonable,

I recommend that Hillsborough County, City of Tampa and Florida Department
of Transportation officials cooperatively develop a watershed assessment
and management plan. This effort should identify water quality problem
areas, inventory and map the existing stormwater system (determine drainage
boundaries, pipe sizes, location of structures, etc.,) identify future land
use changes, and any planned transportation improvements, identify publicly
owned lands that could be used for stormwater management, etc. Based on
this analysis, a detailed watershed management plan that integrates the
upgrading of the existing stormwater system (and problems) with planned
construction activities in the watershed should be developed and
implemented, In designing such a plan an obvious need will be to identify
methods to reduce coliform loads to the sinkholes.

Please keep us informed of any activities undertaken by the city, county or

FDOT. 1If you have any questions or need addltlonal technical assistance,
please call met at SunCom 278-0782. :

S0



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

BOB MARTINEZ

TWIN TOWERS OFFICE BUILDING GOVERNOR
2600 BLAIR STONE ROAD

TALLAHASSEE, FLORIDA 32399-2400 DALE TWACHTMANN

SECRETARY

Mr. Robert Wallace

Professional Engineer 3%
Environmental Engineering Consultants R stk
Post Office Box 7853 ' v
Tampa, Florida 33673

ENVIRONMENTAL EUOINEEDING
Dear Mr. Wallace: COHSULLTANTS, INC.

I apologize for the slight delay in compiling the information you
requested. Unfortunately, as you will see, information associated with
bacterial contamination and the capacity of various stormwater treatment
techniques to sequester these effects does not exist. At least, I am not
familiar with work in this area if it has been done.

However, indirect evidence based on studies of "slow sand filters" for
waste-water treatment suggest that either detention with underdrains or
filters; as well as, retention and percolation through the soil should all
be effective systems for the control of bacteria contamination. We also
feel that permanently wet detention facilities can help to reduce bacterial
levels to satisfy state standards.

Evidence shows that sedimentation is an important removal mechanism. Light
intensity has also been determined to be directly related to die off.
Consequently, we presume that ponds should be constructed with
compartments. The first should be deeper with a relatively long residence
time to promote sedimentation. A1l inflows should enter this portion of
the facility. As water exists the pond or lake it should flow through the
second compartment. It should be much more shallow to promote light
penetration through the entire water column. The prevention of turbulence
and subsequent resuspension of settled material is also crucial to the
design.

I hope this brief discussion and the attached materials are of some help.
If you require more assistance don't hesitate to call. My phone number is
(904 ) 488-0787.

Sincerely,

N

John Cox
Environmental Specialist
Nonpoint Source Management Section

JC/sps
Protecting Florida and Your Quality of Life

ATTACHMENTS




THE FLORIDA SENATE

Tallahassee, Florida 32399-1100

COMMITTEES:

Economic, Community and Consumer Affairs

Judiciary-Civil

Personnel, Retirement and Collective Bargaining
JOINT COMMITTEE:

23rd District Administrative Procedures

July 19, 1988

Mr. Gary Kuhl, Executive Director
Southwest Florida Water Management District
2379 Broad Street

Brooksville, FL 34609-6899

Dear Gary:

Thank you for the comprehensive update on the SWIM Program.
which I received today. I am pleased to note that "Tampa Bay
and its tributaries" hold such a high priority.

There is a matter with which I am concerned that is not men-
tioned, i.e., the pollution of Sulphur Springs via the
sinkholes which serve as drainage retention ponds for that
section of the County, including the runoff from I-275.

It occurs to me that as a tributary to Tampa Bay, the Hills-
borough River, which is fed by Sulphur Springs, would gqualify
this program as one to be considered as a stormwater retrofit
project. I am sure such a designation would accelerate the
cleanup of this very important water source.

My understénding of the status of the project at present is
as follows:

o The EPC has been working with the City of
Tampa to find a solution. Sulphur Springs,
of course, is a source of drinkina water
for the City. The City has a study underway.

© DER is working with the EPC for an engineering
study.

o The Hillsborough Rivex Basin Board has
budgeted $15,000 toward a cleanup.

0 The DOT is looking to the EPC and the City
for expertise.

REPLY TO:

B3 300 Hyde Park Avenue. Tampa. Fiorida 33606-2234 (813) 272-6614
0 312 senate Office Buiding, Tallahassee. Florida 32399-1100 (904) 487-5075

JOHN W VOGT JOHN A. HILL JOE BROWN WAYNE W. TODD. JR.
Presicent President Pro Tempore Secretary Sergeant at Arms



Mr. Gary Kuhl
July 19, 1988
Page 2

I do hope that the cleanup of this source of water to Tampa
Bay is being considered as a preferred stormwater retrofit
project. The problem has developed over a long period and I

have no doubt in my mind that you can make a difference under
the SWIM Program.

I await your reply.

Sincerely,
(_Aq .t 0»;{4<t¢t4i/
PAT FRANK

PF/tlp

cc: Commissioner Jan Platt

V/Méyor Sandy Freedman

Ms. Frederica Russell, the Action League
Mr. Roger Stewart, EPC
Mr. Jim Kennedy, DOT
Dr. Richard Garrity, DER

Members, Hillsborough River Interlocal Planning Board



Sulphur Springs Action League, Inc.

“The Springs...... let's make it sparkle”

320 W. WATERS AVE. (813) 935-3115
TAMPA, FL. 33604

September 9, 1988

Mr. Ronnie Mason, Councilman
City Council, District 7

313 E. Kennedy Boulevard
Tampa, FL 33602

Re: Sulphur Springs Pool
Task Force

Dear Councilman Mason:

We want to ithank you for your efforis in getting {ihe
resolution through City Council recently. To follow up
on that effort we wanted 1o approach you 1o make a
motion that a Task Force comprised of City Personnel be
organized lo direct resources 1o effect the opening of
the pool again.

Atlached is a list of Cily Personnel that should
probably be included on the Task Force. We will contact
you shortly to set up a meeting Lo discuss this.

Your valuable assistance is appreciated.

Sincerely,

JLPHUR SPRINGS ACTJION LEAGUE

Robert E. Wallace 1II, P.E.
REW/nd
Enclosure

cc: Frederica Russell

REMEMBERING THE PAST - WORKING FOR THE FUTURE



SULPHUR SPRINGS POOL TASK FORCE

Parks and Recreation
Sanitation/Solid Waste
Stormwater

Environmental Coordination
Water Department
Wastewater Department
Attorney's Office

Mavor's Office

Council Member

Sulphur Springs Aclion League Observer - Rob Wallace



BoaARrRD O CountY COMMISSIONERS
HILLSBORQUGH COUNTY, FLORIDA

Chairman

Haven Poe, District 1

Viee Chairman P.O. Box 1110
James D. Selvey, District 4 Tampa, Florida 33601
Pam lorio, District 2 (813) 272-5660

Rubin E. Padgett, District 3
“Jan K. Platt, District 5
Phyllis Busansky, District 6
Rodney Colson, District 7

Larrv . Brown, County Administrator

September 26, 1989

Linda Hope, President

SULPHUR SPRINGS ACTION LEAGUE
320 W. Waters Avenue

Tampa, FL 33604

Dear Linda,

Thank you for writing me on behalf of the Sulphur
Springs Action League concerning the possible need to

request Pollution Recovery Funds for the retrofit project at
Sulphur Springs Pool.

Thank you for continuing to keep me informed. I will
keep your letter in mind if this issue comes before the EPC.

Besf?%ishes,

Pam 1torio
County Commissioner

PDI/vg

An Affirmative Action/Equal Opportunity Emplover



THE FLORIDA SENATE

Tallahassee, Florida 32399-1100

COMMITTEES:
Economic, Professional & Utllity Regulation,

Vice Chairman
Appropriations, Sub. C

" Community Affairs
SENATOR HELEN GORDON DAVIS Health and Rehabilitative Services
23rd District Higher Education

Judiciary-Civil
SELECT COMMITTEE:
Seaports

September 2%, 1989

Sulphur Springs Action League
Linda Hope, President

320 W. Waters Ave.

Tampa, F1. 33604

Dear Ms.

have contacted Secretary Twachtmann's office regarding
your request for information and assistance in re-opening the

Sulphur Springs pool. Their office will respond within two
weeks.

You have my support in your efforts and I am pleased you
have enlisted city, county, and state officials in your effort.

Please keep me informed as to your progress and if there is
anything else I can do to help you ‘in your efforts.

Sincerely,

At

Helen Gordon Davis

Senator - WB

»9—%.7 Ao ne Cake  Pplene ST n
HGD/ch{“‘_‘_.

REPLY TO:
[0 178 East Davis Boulevard, Tampa, Florida 33606 (813) 272-6720
(O 8312 Senate Office Building, Tallahassee, Florida 32399-1100 (904} 487-5075

BOB CRAWFORD ARNETT E. GIRARDEAU
i President President Pro Tempore
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£ OF PLO Dr oA S Oarn, Depits Assisant Segreqry

October 26, 1989

Dr. Donald Kwalick, Director
Hillsborough County Public Health Unit
Post -Office Box 5135

3673

-

Tampa, Florida 33

[G]]

-513
Dear Dr. Kwalick:

I recently received a copy of & letter sent to ycu

21, 198¢ by the Sulphur Springs Action League in

September
a management

which they recommended working with you to develop

plan to allow restricted swimming &t the Sulphur Sp
I am offering you assistance from my staff 1f you w
aﬂwcntage 0Z their experience with ground and surisa

guality.

a
v
T
1
~
c

can be 0f assistance TO you.

1]
C
n

I hcpe w
Very truly yours,
f A
WM&/K
Richard D. Garrity, #h D.
Deputy Assistant Se a

0
v
]
o

RDG/k1j
cc: Eric Livingston, DER Tzllzhassee
Sulphur Springs Action League

Frederica Russell o

Linda Hope, Presicdent.-—



STATE OF FLORIDA

DEPARTMENT OF HEALTH AND REHABILITATIN = SERVICES

SLNILL

October 16, 1¢9E¢

Ms. Linda Hope,
President
SULPHUR SPRI1
320 W. Water
r

NCS ACTICN LIAGUL
s Avenue
c
7

Tampa, rloridca 33604
i -

. I/ /i
Decar Ms. Hopco:

Thank's for vour letter of September 2lst,
198% regarding the Sulphur Springs Pocil.

pat nres vsars _acc myv staii and I
with © ls Ironm the clty anc explailne
reasons for cleosing the DOCLI IO0I SW1ImMmMing
These incluced the IZailure LD pass & sanl
based on stcrm waiser run ©II, unpreclicitet
coiliform countsg, exitreme Tur2ility ¢i The

I'm uneware oI anyv circumstances whicn hav
occurred that might change the situation in any wayv.
If you are aware oI some positive steps that have
been taken to improve conditions please inform me,

I'm sorry we can't be more optimistic but I'd be
interested in any "management plan" or "investigcaiive"
ideas that you might have which would be consistant
with public health standards and protection.

3

Best regards,

Donalcd Kwalick, M.ID. MoP L

Director

Hillsborough County Hezli:n

W)
e
th
H

DISTRICT SIX. HILLSBOROUGH CO. HEALTH DEPT.

P.O. BON 73-3000 ¢« TAMPA, FL 33673-050¢

SONEINOR o i TR~



Sulphur Springs Action League

"The Springs - let's make it sparkle” . 320 W. Waters Ave., Tampa, FL 33604
Phone: (813) 835-3115

AGENDA

2/13/90

Dr. Donald Kwalick, Director Hillsborough County Health
Department Meeting Sulphur Springs Action League

Re: Recreational Use Of Sulphur Springs Pool

1. Status of pool closure and history.

2. Background of dye trace studies. '

3. AHi]]sborough River Basin Board Study Dye Trace and Water
Quality Study.

4, Predictability of bacteria levels.

5. Management Plan proposal allowing intermittent use of pool

for swimming.

Remembering the past - Working for the future



