











APPENDIX H



Pace Analytical Services, LLC
110 South Bayview Blvd.
Oldsmar , FL 34677

November 21, 2017

Kristi Miller

EnviroTrac

5309 56th Commerce Park Blvd.
Tampa, FL 33610

RE: Project: Loughman Service Center
Pace Project No.: 35348025

Dear Kristi Miller:

Enclosed are the analytical results for sample(s) received by the laboratory on November 14, 2017.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
S 2l

Lori Palmer
lori.palmer@pacelabs.com

(813)881-9401
Project Manager

Enclosures

cc: Ms. Carrie Lawson, EnviroTrac Ltd. (Tampa)
Accounts Payable, EnviroTrac

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

(813)881-9401
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Project:
Pace Project No.:

Loughman Service Center
35348025

CERTIFICATIONS

Pace Analytical Services, LLC
110 South Bayview Blvd.
Oldsmar , FL 34677
(813)881-9401

Ormond Beach Certification IDs
8 East Tower Circle, Ormond Beach, FL 32174
Alabama Certification #: 41320
Connecticut Certification #: PH-0216
Delaware Certification: FL NELAC Reciprocity
Florida Certification #: E83079
Georgia Certification #: 955
Guam Certification: FL NELAC Reciprocity
Hawaii Certification: FL NELAC Reciprocity
Illinois Certification #: 200068
Indiana Certification: FL NELAC Reciprocity
Kansas Certification #: E-10383
Louisiana Certification #: FL NELAC Reciprocity
Louisiana Environmental Certificate #: 05007
Maryland Certification: #346
Michigan Certification #: 9911
Mississippi Certification: FL NELAC Reciprocity
Missouri Certification #: 236
Montana Certification #: Cert 0074

Nebraska Certification: NE-OS-28-14
Nevada Certification: FL NELAC Reciprocity
New Jersey Certification #: FL022

New York Certification #: 11608

North Carolina Environmental Certificate #: 667
North Carolina Certification #: 12710
Oklahoma Certification #: D9947
Pennsylvania Certification #: 68-00547
Puerto Rico Certification #: FL01264

South Carolina Certification: #96042001
Tennessee Certification #: TN02974

Texas Certification: FL NELAC Reciprocity

US Virgin Islands Certification: FL NELAC Reciprocity

Virginia Environmental Certification #: 460165
Wyoming Certification: FL NELAC Reciprocity
West Virginia Certification #: 9962C

Wisconsin Certification #: 399079670

Wyoming (EPA Region 8): FL NELAC Reciprocity

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project:
Pace Project No.:

Loughman Service Center
35348025

SAMPLE SUMMARY

Pace Analytical Services, LLC
110 South Bayview Blvd.
Oldsmar , FL 34677
(813)881-9401

Lab ID Sample ID Matrix Date Collected Date Received
35348025001 SB-6 @2 Solid 11/13/17 10:00 11/14/17 11:40
35348025002 SB-7 @3 Solid 11/13/17 10:35 11/14/17 11:40
35348025003 SB-8 @4 Solid 11/13/17 11:35 11/14/17 11:40

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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Project:
Pace Project No.:

Loughman Service Center
35348025

SAMPLE ANALYTE COUNT

Pace Analytical Services, LLC
110 South Bayview Blvd.

Oldsmar , FL 34677

(813)881-9401

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
35348025001 SB-6 @2 FL-PRO SMB 3 PASI-O
EPA 8270 TWB 21 PASI-O
EPA 8260 QmcC 8 PASI-O
ASTM D2974-87 RAK 1 PASI-O
35348025002 SB-7 @3 FL-PRO SMB 3 PASI-O
EPA 8270 TWB 21 PASI-O
EPA 8260 QmcC 8 PASI-O
ASTM D2974-87 RAK 1 PASI-O
35348025003 SB-8 @4 FL-PRO SMB 3 PASI-O
EPA 8270 TWB 21 PASI-O
EPA 8260 QmMmC 8 PASI-O
ASTM D2974-87 RAK 1 PASI-O

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project:

Pace Project No.:

Loughman Service Center
35348025

SUMMARY OF DETECTION

Pace Analytical Services, LLC
110 South Bayview Blvd.

Oldsmar , FL 34677

(813)881-9401

Lab Sample ID Client Sample ID

Method Parameters Result Units Report Limit Analyzed Qualifiers
35348025001 SB-6 @2

FL-PRO Petroleum Range Organics 256 mg/kg 4.2 11/20/17 17:19
ASTM D2974-87 Percent Moisture 3.0 % 0.10 11/21/17 09:43
35348025002 SB-7 @3

FL-PRO Petroleum Range Organics 3.8 1 mg/kg 4.1 11/20/17 17:19
ASTM D2974-87 Percent Moisture 1.8 % 0.10 11/21/17 09:43
35348025003 SB-8 @4

FL-PRO Petroleum Range Organics 5.0 mg/kg 4.2 11/20/17 17:43
ASTM D2974-87 Percent Moisture 3.3 % 0.10 11/21/17 09:43

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project:
Pace Project No.:

ANALYTICAL RESULTS

Loughman Service Center
35348025

Pace Analytical Services, LLC

110 South

Bayview Blvd.

Oldsmar , FL 34677

(813)881-9401

Sample: SB-6 @2

Lab ID: 35348025001 Collected: 11/13/17 10:00 Received:

Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

11/14/17 11:40  Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
FL-PRO Soil Microwave Analytical Method: FL-PRO Preparation Method: EPA 3546
Petroleum Range Organics 25.6 mg/kg 4.2 2.6 1 11/19/17 20:47  11/20/17 17:19
Surrogates
o-Terphenyl (S) 71 % 62-109 1 11/19/17 20:47 11/20/17 17:19 84-15-1
N-Pentatriacontane (S) 0 % 42-159 1 11/19/17 20:47 11/20/17 17:19 630-07-09  J(SO)
8270 MSSV Short List Microwave Analytical Method: EPA 8270 Preparation Method: EPA 3546
Acenaphthene 0.012 U mg/kg 0.034 0.012 1 11/16/17 17:19  11/17/17 03:13 83-32-9
Acenaphthylene 0.011 U mg/kg 0.034 0.011 1 11/16/17 17:19  11/17/17 03:13 208-96-8
Anthracene 0.010 U mg/kg 0.034 0.010 1 11/16/17 17:19  11/17/17 03:13 120-12-7
Benzo(a)anthracene 0.0099 U mg/kg 0.034 0.0099 1 11/16/17 17:19  11/17/17 03:13 56-55-3
Benzo(a)pyrene 0.0040 U mg/kg 0.034 0.0040 1 11/16/17 17:19  11/17/17 03:13 50-32-8
Benzo(b)fluoranthene 0.026 U mg/kg 0.034 0.026 1 11/16/17 17:19  11/17/17 03:13 205-99-2
Benzo(g,h,i)perylene 0.012 U mg/kg 0.034 0.012 1 11/16/17 17:19  11/17/17 03:13 191-24-2
Benzo(k)fluoranthene 0.0074 U mg/kg 0.034 0.0074 1 11/16/17 17:19  11/17/17 03:13 207-08-9
Chrysene 0.012 U mg/kg 0.034 0.012 1 11/16/17 17:19  11/17/17 03:13 218-01-9
Dibenz(a,h)anthracene 0.017 U mg/kg 0.034 0.017 1 11/16/17 17:19  11/17/17 03:13 53-70-3
Fluoranthene 0.011 U mg/kg 0.034 0.011 1 11/16/17 17:19  11/17/17 03:13 206-44-0
Fluorene 0.015 U mg/kg 0.034 0.015 1 11/16/17 17:19  11/17/17 03:13 86-73-7
Indeno(1,2,3-cd)pyrene 0.017 U mg/kg 0.034 0.017 1 11/16/17 17:19  11/17/17 03:13 193-39-5
1-Methylnaphthalene 0.012 U mg/kg 0.034 0.012 1 11/16/17 17:19  11/17/17 03:13 90-12-0
2-Methylnaphthalene 0.014 U mg/kg 0.034 0.014 1 11/16/17 17:19  11/17/17 03:13 91-57-6
Naphthalene 0.011 U mg/kg 0.034 0.011 1 11/16/17 17:19  11/17/17 03:13 91-20-3
Phenanthrene 0.013 U mg/kg 0.034 0.013 1 11/16/17 17:19  11/17/17 03:13 85-01-8
Pyrene 0.017 U mg/kg 0.034 0.017 1 11/16/17 17:19  11/17/17 03:13 129-00-0
Surrogates
Nitrobenzene-d5 (S) 67 % 16-123 1 11/16/17 17:19  11/17/17 03:13 4165-60-0
2-Fluorobiphenyl (S) 86 % 32-129 1 11/16/17 17:19  11/17/17 03:13 321-60-8
p-Terphenyl-d14 (S) 101 % 38-138 1 11/16/17 17:19  11/17/17 03:13 1718-51-0
8260 MSV 5035 Analytical Method: EPA 8260 Preparation Method: EPA 5035
Benzene 0.0031 U mg/kg 0.0060 0.0031 1 11/17/17 09:21  11/17/17 14:08 71-43-2
Ethylbenzene 0.0034 U mg/kg 0.0060 0.0034 1 11/17/17 09:21  11/17/17 14:08 100-41-4
Methyl-tert-butyl ether 0.0030 U mg/kg 0.0060 0.0030 1 11/17/17 09:21  11/17/17 14:08 1634-04-4
Toluene 0.0033 U mg/kg 0.0060 0.0033 1 11/17/17 09:21  11/17/17 14:08 108-88-3
Xylene (Total) 0.0062 U mg/kg 0.018 0.0062 1 11/17/17 09:21  11/17/17 14:08 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 93 % 55-148 1 11/17/17 09:21  11/17/17 14:08 460-00-4
1,2-Dichloroethane-d4 (S) 104 % 80-131 1 11/17/17 09:21  11/17/17 14:08 17060-07-0
Toluene-d8 (S) 100 % 84-117 1 11/17/17 09:21  11/17/17 14:08 2037-26-5
Percent Moisture Analytical Method: ASTM D2974-87
Percent Moisture 3.0 % 0.10 0.10 1 11/21/17 09:43

Date: 11/21/2017 02:54 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project:
Pace Project No.:

ANALYTICAL RESULTS

Loughman Service Center
35348025

Pace Analytical Services, LLC

110 South

Bayview Blvd.

Oldsmar , FL 34677

(813)881-9401

Sample: SB-7 @3

Lab ID: 35348025002 Collected: 11/13/17 10:35 Received:

Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

11/14/17 11:40  Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
FL-PRO Soil Microwave Analytical Method: FL-PRO Preparation Method: EPA 3546
Petroleum Range Organics 381 mg/kg 41 2.6 1 11/19/17 20:47  11/20/17 17:19
Surrogates
o-Terphenyl (S) 62 % 62-109 1 11/19/17 20:47 11/20/17 17:19 84-15-1
N-Pentatriacontane (S) 57 % 42-159 1 11/19/17 20:47 11/20/17 17:19 630-07-09
8270 MSSV Short List Microwave Analytical Method: EPA 8270 Preparation Method: EPA 3546
Acenaphthene 0.012 U mg/kg 0.034 0.012 1 11/16/17 17:19  11/17/17 00:14 83-32-9
Acenaphthylene 0.010 U mg/kg 0.034 0.010 1 11/16/17 17:19 11/17/17 00:14 208-96-8
Anthracene 0.010 U mg/kg 0.034 0.010 1 11/16/17 17:19  11/17/17 00:14 120-12-7
Benzo(a)anthracene 0.0097 U mg/kg 0.034 0.0097 1 11/16/17 17:19 11/17/17 00:14 56-55-3
Benzo(a)pyrene 0.0039 U mg/kg 0.034 0.0039 1 11/16/17 17:19 11/17/17 00:14 50-32-8
Benzo(b)fluoranthene 0.025 U mg/kg 0.034 0.025 1 11/16/17 17:19  11/17/17 00:14 205-99-2
Benzo(g,h,i)perylene 0.012 U mg/kg 0.034 0.012 1 11/16/17 17:19  11/17/17 00:14 191-24-2
Benzo(k)fluoranthene 0.0073 U mg/kg 0.034 0.0073 1 11/16/17 17:19 11/17/17 00:14 207-08-9
Chrysene 0.012 U mg/kg 0.034 0.012 1 11/16/17 17:19  11/17/17 00:14 218-01-9
Dibenz(a,h)anthracene 0.017 U mg/kg 0.034 0.017 1 11/16/17 17:19  11/17/17 00:14 53-70-3
Fluoranthene 0.011 U mg/kg 0.034 0.011 1 11/16/17 17:19  11/17/17 00:14 206-44-0
Fluorene 0.015 U mg/kg 0.034 0.015 1 11/16/17 17:19  11/17/17 00:14 86-73-7
Indeno(1,2,3-cd)pyrene 0.017 U mg/kg 0.034 0.017 1 11/16/17 17:19  11/17/17 00:14 193-39-5
1-Methylnaphthalene 0.012 U mg/kg 0.034 0.012 1 11/16/17 17:19  11/17/17 00:14 90-12-0
2-Methylnaphthalene 0.014 U mg/kg 0.034 0.014 1 11/16/17 17:19  11/17/17 00:14 91-57-6
Naphthalene 0.011 U mg/kg 0.034 0.011 1 11/16/17 17:19  11/17/17 00:14 91-20-3
Phenanthrene 0.013 U mg/kg 0.034 0.013 1 11/16/17 17:19 11/17/17 00:14 85-01-8
Pyrene 0.017 U mg/kg 0.034 0.017 1 11/16/17 17:19  11/17/17 00:14 129-00-0
Surrogates
Nitrobenzene-d5 (S) 61 % 16-123 1 11/16/17 17:19  11/17/17 00:14 4165-60-0
2-Fluorobiphenyl (S) 84 % 32-129 1 11/16/17 17:19  11/17/17 00:14 321-60-8
p-Terphenyl-d14 (S) 99 % 38-138 1 11/16/17 17:19  11/17/17 00:14 1718-51-0
8260 MSV 5035 Analytical Method: EPA 8260 Preparation Method: EPA 5035
Benzene 0.0031 U mg/kg 0.0060 0.0031 1 11/17/17 09:21  11/17/17 14:31 71-43-2
Ethylbenzene 0.0034 U mg/kg 0.0060 0.0034 1 11/17/17 09:21  11/17/17 14:31  100-41-4
Methyl-tert-butyl ether 0.0030 U mg/kg 0.0060 0.0030 1 11/17/17 09:21  11/17/17 14:31  1634-04-4
Toluene 0.0032 U mg/kg 0.0060 0.0032 1 11/17/17 09:21  11/17/17 14:31 108-88-3
Xylene (Total) 0.0062 U mg/kg 0.018 0.0062 1 11/17/17 09:21  11/17/17 14:31  1330-20-7
Surrogates
4-Bromofluorobenzene (S) 94 % 55-148 1 11/17/17 09:21  11/17/17 14:31  460-00-4
1,2-Dichloroethane-d4 (S) 103 % 80-131 1 11/17/17 09:21  11/17/17 14:31  17060-07-0
Toluene-d8 (S) 101 % 84-117 1 11/17/17 09:21  11/17/17 14:31 2037-26-5
Percent Moisture Analytical Method: ASTM D2974-87
Percent Moisture 1.8 % 0.10 0.10 1 11/21/17 09:43

Date: 11/21/2017 02:54 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Project:
Pace Project No.:

ANALYTICAL RESULTS

Loughman Service Center
35348025

Pace Analytical Services, LLC

110 South

Bayview Blvd.

Oldsmar , FL 34677

(813)881-9401

Sample: SB-8 @4

Lab ID: 35348025003 Collected: 11/13/17 11:35 Received:

Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

11/14/17 11:40  Matrix: Solid

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
FL-PRO Soil Microwave Analytical Method: FL-PRO Preparation Method: EPA 3546
Petroleum Range Organics 5.0 mg/kg 4.2 2.6 1 11/19/17 20:47 11/20/17 17:43
Surrogates
o-Terphenyl (S) 85 % 62-109 1 11/19/17 20:47 11/20/17 17:43 84-15-1
N-Pentatriacontane (S) 96 % 42-159 1 11/19/17 20:47 11/20/17 17:43 630-07-09
8270 MSSV Short List Microwave Analytical Method: EPA 8270 Preparation Method: EPA 3546
Acenaphthene 0.013 U mg/kg 0.034 0.013 1 11/16/17 17:19  11/17/17 03:35 83-32-9
Acenaphthylene 0.011 U mg/kg 0.034 0.011 1 11/16/17 17:19  11/17/17 03:35 208-96-8
Anthracene 0.010 U mg/kg 0.034 0.010 1 11/16/17 17:19  11/17/17 03:35 120-12-7
Benzo(a)anthracene 0.0099 U mg/kg 0.034 0.0099 1 11/16/17 17:19  11/17/17 03:35 56-55-3
Benzo(a)pyrene 0.0040 U mg/kg 0.034 0.0040 1 11/16/17 17:19  11/17/17 03:35 50-32-8
Benzo(b)fluoranthene 0.026 U mg/kg 0.034 0.026 1 11/16/17 17:19  11/17/17 03:35 205-99-2
Benzo(g,h,i)perylene 0.012 U mg/kg 0.034 0.012 1 11/16/17 17:19  11/17/17 03:35 191-24-2
Benzo(k)fluoranthene 0.0074 U mg/kg 0.034 0.0074 1 11/16/17 17:19  11/17/17 03:35 207-08-9
Chrysene 0.012 U mg/kg 0.034 0.012 1 11/16/17 17:19  11/17/17 03:35 218-01-9
Dibenz(a,h)anthracene 0.017 U mg/kg 0.034 0.017 1 11/16/17 17:19  11/17/17 03:35 53-70-3
Fluoranthene 0.011 U mg/kg 0.034 0.011 1 11/16/17 17:19  11/17/17 03:35 206-44-0
Fluorene 0.015 U mg/kg 0.034 0.015 1 11/16/17 17:19  11/17/17 03:35 86-73-7
Indeno(1,2,3-cd)pyrene 0.017 U mg/kg 0.034 0.017 1 11/16/17 17:19  11/17/17 03:35 193-39-5
1-Methylnaphthalene 0.012 U mg/kg 0.034 0.012 1 11/16/17 17:19  11/17/17 03:35 90-12-0
2-Methylnaphthalene 0.014 U mg/kg 0.034 0.014 1 11/16/17 17:19  11/17/17 03:35 91-57-6
Naphthalene 0.011 U mg/kg 0.034 0.011 1 11/16/17 17:19  11/17/17 03:35 91-20-3
Phenanthrene 0.013 U mg/kg 0.034 0.013 1 11/16/17 17:19 11/17/17 03:35 85-01-8
Pyrene 0.017 U mg/kg 0.034 0.017 1 11/16/17 17:19  11/17/17 03:35 129-00-0
Surrogates
Nitrobenzene-d5 (S) 68 % 16-123 1 11/16/17 17:19  11/17/17 03:35 4165-60-0
2-Fluorobiphenyl (S) 86 % 32-129 1 11/16/17 17:19  11/17/17 03:35 321-60-8
p-Terphenyl-d14 (S) 102 % 38-138 1 11/16/17 17:19  11/17/17 03:35 1718-51-0
8260 MSV 5035 Analytical Method: EPA 8260 Preparation Method: EPA 5035
Benzene 0.0032 U mg/kg 0.0062 0.0032 1 11/17/17 09:21  11/17/17 16:29 71-43-2
Ethylbenzene 0.0035 U mg/kg 0.0062 0.0035 1 11/17/17 09:21  11/17/17 16:29 100-41-4
Methyl-tert-butyl ether 0.0031 U mg/kg 0.0062 0.0031 1 11/17/17 09:21  11/17/17 16:29 1634-04-4
Toluene 0.0034 U mg/kg 0.0062 0.0034 1 11/17/17 09:21  11/17/17 16:29 108-88-3
Xylene (Total) 0.0064 U mg/kg 0.019 0.0064 1 11/17/17 09:21  11/17/17 16:29 1330-20-7
Surrogates
4-Bromofluorobenzene (S) 94 % 55-148 1 11/17/17 09:21  11/17/17 16:29 460-00-4
1,2-Dichloroethane-d4 (S) 107 % 80-131 1 11/17/17 09:21  11/17/17 16:29 17060-07-0
Toluene-d8 (S) 101 % 84-117 1 11/17/17 09:21  11/17/17 16:29 2037-26-5
Percent Moisture Analytical Method: ASTM D2974-87
Percent Moisture 3.3 % 0.10 0.10 1 11/21/17 09:43

Date: 11/21/2017 02:54 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
110 South Bayview Blvd.
Oldsmar , FL 34677
(813)881-9401

QUALITY CONTROL DATA

Project: Loughman Service Center
Pace Project No.: 35348025

QC Batch: 406420 Analysis Method: EPA 8260
QC Batch Method:  EPA 5035 Analysis Description: 8260 MSV 5035
Associated Lab Samples: 35348025001, 35348025002, 35348025003

METHOD BLANK: 2218958 Matrix: Solid
Associated Lab Samples: 35348025001, 35348025002, 35348025003
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers

Benzene mg/kg 0.0026 U 0.0050 0.0026  11/17/17 11:52
Ethylbenzene mg/kg 0.0028 U 0.0050 0.0028 11/17/17 11:52
Methyl-tert-butyl ether mg/kg 0.0025 U 0.0050 0.0025 11/17/17 11:52
Toluene mg/kg 0.0027 U 0.0050 0.0027  11/17/17 11:52
Xylene (Total) mg/kg 0.0051 U 0.015 0.0051  11/17/17 11:52
1,2-Dichloroethane-d4 (S) % 103 80-131 11/17/17 11:52
4-Bromofluorobenzene (S) % 96 55-148 11/17/17 11:52
Toluene-d8 (S) % 100 84-117 11/17/17 11:52

LABORATORY CONTROL SAMPLE: 2218959

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Benzene mg/kg .02 0.020 99 70-130
Ethylbenzene mg/kg .02 0.022 112 70-130
Methyl-tert-butyl ether mg/kg .02 0.018 90 70-130
Toluene mg/kg .02 0.022 108 70-130
Xylene (Total) mg/kg .06 0.064 106 70-130
1,2-Dichloroethane-d4 (S) % 102 80-131
4-Bromofluorobenzene (S) % 98 55-148
Toluene-d8 (S) % 112 84-117
MATRIX SPIKE SAMPLE: 2219062

35347554007 Spike MS MS % Rec

Parameter Units Result Conc. Result % Rec Limits Qualifiers
Benzene mg/kg 0.0029 U .023 0.027 114 24-141
Ethylbenzene mg/kg 0.0032 U .023 0.026 113 30-130
Methyl-tert-butyl ether mg/kg 0.0028 U .023 0.024 101 31-156
Toluene mg/kg 0.0030 U .023 0.029 124 24-137
Xylene (Total) mg/kg 0.0058 U .07 0.069 99 26-130
1,2-Dichloroethane-d4 (S) % 103 80-131
4-Bromofluorobenzene (S) % 88 55-148
Toluene-d8 (S) % 97 84-117
SAMPLE DUPLICATE: 2219063

35348025002 Dup Max

Parameter Units Result Result RPD RPD Qualifiers

Benzene mg/kg 0.0031 U 0.0030 U 40

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/21/2017 02:54 PM without the written consent of Pace Analytical Services, LLC. Page 9 of 18



Project: Loughman Service Center

Pace Project No.: 35348025

QUALITY CONTROL DATA

Pace Analytical Services, LLC
110 South Bayview Blvd.

Oldsmar , FL 34677
(813)881-9401

SAMPLE DUPLICATE: 2219063

35348025002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Ethylbenzene mg/kg 0.0034 U 0.0033 U 40
Methyl-tert-butyl ether mg/kg 0.0030 U 0.0029 U 40
Toluene mg/kg 0.0032 U 0.0032 U 40
Xylene (Total) mg/kg 0.0062 U 0.0060 U 40
1,2-Dichloroethane-d4 (S) % 103 106 0 40
4-Bromofluorobenzene (S) % 94 96 0 40
Toluene-d8 (S) % 101 102 1 40

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/21/2017 02:54 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
110 South Bayview Blvd.
Oldsmar , FL 34677

(813)881-9401

Project: Loughman Service Center

Pace Project No.: 35348025

QC Batch: 405793 Analysis Method: EPA 8270

QC Batch Method:  EPA 3546 Analysis Description: 8270 Solid MSSV Microwave Short Spike

Associated Lab Samples:

35348025001, 35348025002, 35348025003

METHOD BLANK: 2215391
Associated Lab Samples:

Matrix: Solid

35348025001, 35348025002, 35348025003

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
1-Methylnaphthalene mg/kg 0.012 U 0.033 0.012 11/16/17 23:51
2-Methylnaphthalene mg/kg 0.013 U 0.033 0.013  11/16/17 23:51
Acenaphthene mg/kg 0.012 U 0.033 0.012  11/16/17 23:51
Acenaphthylene mg/kg 0.010 U 0.033 0.010 11/16/17 23:51
Anthracene mg/kg 0.010 U 0.033 0.010 11/16/17 23:51
Benzo(a)anthracene mg/kg 0.0096 U 0.033 0.0096 11/16/17 23:51
Benzo(a)pyrene mg/kg 0.0039 U 0.033 0.0039 11/16/17 23:51
Benzo(b)fluoranthene mg/kg 0.025 U 0.033 0.025 11/16/17 23:51
Benzo(g,h,i)perylene mg/kg 0.012 U 0.033 0.012 11/16/17 23:51
Benzo(k)fluoranthene mg/kg 0.0071 U 0.033 0.0071  11/16/17 23:51
Chrysene mg/kg 0.012 U 0.033 0.012 11/16/17 23:51
Dibenz(a,h)anthracene mg/kg 0.017 U 0.033 0.017  11/16/17 23:51
Fluoranthene mg/kg 0.011 U 0.033 0.011  11/16/17 23:51
Fluorene mg/kg 0.015 U 0.033 0.015 11/16/17 23:51
Indeno(1,2,3-cd)pyrene mg/kg 0.017 U 0.033 0.017  11/16/17 23:51
Naphthalene mg/kg 0.011 U 0.033 0.011  11/16/17 23:51
Phenanthrene mg/kg 0.012 U 0.033 0.012 11/16/17 23:51
Pyrene mg/kg 0.017 U 0.033 0.017  11/16/17 23:51
2-Fluorobiphenyl (S) % 92 32-129 11/16/17 23:51
Nitrobenzene-d5 (S) % 77 16-123 11/16/17 23:51
p-Terphenyl-d14 (S) % 105 38-138 11/16/17 23:51
LABORATORY CONTROL SAMPLE: 2215392
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

1-Methylnaphthalene mg/kg 1.7 1.3 78 27-123
2-Methylnaphthalene mg/kg 1.7 1.3 76 16-137
Acenaphthene mg/kg 1.7 1.4 83 37-120
Acenaphthylene mg/kg 1.7 1.5 87 41-120
Anthracene mg/kg 1.7 1.4 85 45-120
Benzo(a)anthracene mg/kg 1.7 1.4 82 44-120
Benzo(a)pyrene mg/kg 1.7 1.5 88 44-123
Benzo(b)fluoranthene mg/kg 1.7 1.4 87 37-124
Benzo(g,h,i)perylene mg/kg 1.7 1.5 91 42-125
Benzo(k)fluoranthene mg/kg 1.7 1.5 91 44-126
Chrysene mg/kg 1.7 1.5 92 45-120
Dibenz(a,h)anthracene mg/kg 1.7 1.5 91 43-124
Fluoranthene mg/kg 1.7 1.4 87 45-120
Fluorene mg/kg 1.7 1.4 87 42-120
Indeno(1,2,3-cd)pyrene mg/kg 1.7 1.5 92 43-123

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/21/2017 02:54 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
110 South Bayview Blvd.
Oldsmar , FL 34677

(813)881-9401

Project: Loughman Service Center
Pace Project No.: 35348025
LABORATORY CONTROL SAMPLE: 2215392
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Naphthalene mg/kg 1.7 1.3 79 40-120
Phenanthrene mg/kg 1.7 1.4 84 36-125
Pyrene mg/kg 1.7 1.4 86 41-123
2-Fluorobiphenyl (S) % 87 32-129
Nitrobenzene-d5 (S) % 65 16-123
p-Terphenyl-d14 (S) % 97 38-138
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2217740 2217741
MS MSD
35348025002  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

1-Methylnaphthalene mg/kg 0.012 U 1.7 1.7 1.3 1.4 79 81 27-123 3 40
2-Methylnaphthalene mg/kg 0.014 U 1.7 1.7 1.3 1.3 76 76  16-137 1 40
Acenaphthene mg/kg 0.012 U 1.7 1.7 1.4 1.4 81 84 37-120 4 40
Acenaphthylene mg/kg 0.010 U 1.7 1.7 14 1.5 85 86 41-120 2 40
Anthracene mg/kg 0.010 U 1.7 1.7 1.4 1.5 82 88 45-120 8 40
Benzo(a)anthracene mg/kg 0.0097 U 1.7 1.7 14 1.4 81 84 44-120 4 40
Benzo(a)pyrene mg/kg 0.0039 U 1.7 1.7 1.5 1.5 87 89 44-123 2 40
Benzo(b)fluoranthene mg/kg 0.025 U 1.7 1.7 1.4 1.4 80 83 37-124 4 40
Benzo(g,h,i)perylene mg/kg 0.012 U 1.7 1.7 1.5 1.5 88 91 42-125 4 40
Benzo(k)fluoranthene mg/kg 0.0073 U 1.7 1.7 1.6 1.6 95 97 44-126 2 40
Chrysene mg/kg 0.012 U 1.7 1.7 1.5 1.6 90 92 45-120 3 40
Dibenz(a,h)anthracene mg/kg 0.017 U 1.7 1.7 1.5 1.6 90 93 43-124 4 40
Fluoranthene mg/kg 0.011 U 1.7 1.7 1.5 1.5 86 91 45-120 6 40
Fluorene mg/kg 0.015 U 1.7 1.7 14 1.5 84 86 42-120 3 40
Indeno(1,2,3-cd)pyrene mg/kg 0.017 U 1.7 1.7 1.5 1.6 90 93 43-123 4 40
Naphthalene mg/kg 0.011 U 1.7 1.7 1.3 1.3 77 79 40-120 3 40
Phenanthrene mg/kg 0.013 U 1.7 1.7 1.4 1.5 84 87 36-125 5 40
Pyrene mg/kg 0.017 U 1.7 1.7 14 1.5 85 87 41-123 3 40
2-Fluorobiphenyl (S) % 85 85 32-129
Nitrobenzene-d5 (S) % 62 64 16-123
p-Terphenyl-d14 (S) % 94 98 38-138

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/21/2017 02:54 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
110 South Bayview Blvd.
Oldsmar , FL 34677
(813)881-9401

Project: Loughman Service Center
Pace Project No.: 35348025
QC Batch: 406632 Analysis Method: FL-PRO
QC Batch Method:  EPA 3546 Analysis Description: FL-PRO Soil
Associated Lab Samples: 35348025001, 35348025002, 35348025003
METHOD BLANK: 2220518 Matrix: Solid
Associated Lab Samples: 35348025001, 35348025002, 35348025003
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Petroleum Range Organics mg/kg 25U 4.0 2.5 11/20/17 10:57
N-Pentatriacontane (S) % 80 42-159 11/20/17 10:57
o-Terphenyl (S) % 80 62-109 11/20/17 10:57
LABORATORY CONTROL SAMPLE: 2220519
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Petroleum Range Organics mg/kg 200 131 65 63-153
N-Pentatriacontane (S) % 60 42-159
o-Terphenyl (S) % 64 62-109
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2220603 2220604
MS MSD
35347554001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Petroleum Range Organics mg/kg 18.0 402 402 314 281 74 65 51-215 11 25
N-Pentatriacontane (S) % 72 51 42-159
o-Terphenyl (S) % 82 66 62-109

Date: 11/21/2017 02:54 PM

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL DATA

Pace Analytical Services, LLC
110 South Bayview Blvd.
Oldsmar , FL 34677
(813)881-9401

Project: Loughman Service Center
Pace Project No.: 35348025
QC Batch: 407124 Analysis Method: ASTM D2974-87

QC Batch Method:
Associated Lab Samples:

ASTM D2974-87
35348025001, 35348025002, 35348025003

Analysis Description:

Dry Weight/Percent Moisture

SAMPLE DUPLICATE: 2222839
35346324001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Percent Moisture % 81.1 81.5 0 5
SAMPLE DUPLICATE: 2222847
35347995002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Percent Moisture % 19.7 19.8 1 5
SAMPLE DUPLICATE: 2222848
35348100001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Percent Moisture % 19.1 21.1 10 5 J(D6)
SAMPLE DUPLICATE: 2222849
35348100010 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Percent Moisture % 84.7 84.4 0 5
SAMPLE DUPLICATE: 2222850
35348100019 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Percent Moisture % 259 453 54 5 J(D6)
SAMPLE DUPLICATE: 2222851
35348128008 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Percent Moisture % 13.3 13.4 1 5
SAMPLE DUPLICATE: 2222852
35348459004 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Percent Moisture % 9.0 9.0 0 5

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/21/2017 02:54 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC
110 South Bayview Blvd.
Oldsmar , FL 34677
(813)881-9401

QUALIFIERS

Project: Loughman Service Center
Pace Project No.: 35348025

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

TNTC - Too Numerous To Count

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

PASI-O Pace Analytical Services - Ormond Beach

ANALYTE QUALIFIERS

I The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit.

U Compound was analyzed for but not detected.
J(D6) Estimated Value. The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory
control limits.
J(S0) Estimated Value. Surrogate recovery outside laboratory control limits.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/21/2017 02:54 PM without the written consent of Pace Analytical Services, LLC. Page 15 of 18



Pace Analytical Services, LLC

QUALITY CONTROL DATA CROSS REFERENCE TABLE

110 South Bayview Blvd.
Oldsmar , FL 34677

(813)881-9401

Project: Loughman Service Center
Pace Project No.: 35348025

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
35348025001 SB-6 @2 EPA 3546 406632 FL-PRO 406791
35348025002 SB-7 @3 EPA 3546 406632 FL-PRO 406791
35348025003 SB-8 @4 EPA 3546 406632 FL-PRO 406791
35348025001 SB-6 @2 EPA 3546 405793 EPA 8270 406280
35348025002 SB-7 @3 EPA 3546 405793 EPA 8270 406280
35348025003 SB-8 @4 EPA 3546 405793 EPA 8270 406280
35348025001 SB-6 @2 EPA 5035 406420 EPA 8260 406452
35348025002 SB-7 @3 EPA 5035 406420 EPA 8260 406452
35348025003 SB-8 @4 EPA 5035 406420 EPA 8260 406452
35348025001 SB-6 @2 ASTM D2974-87 407124
35348025002 SB-7 @3 ASTM D2974-87 407124
35348025003 SB-8 @4 ASTM D2974-87 407124

Date: 11/21/2017 02:54 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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Storage Tank/Contaminated Facility Name & Address Search

Florida Department of Environmental Protection

Bureau of Petroleum Storage Systems
Storage Tank/Contaminated Facility
Name & Address Search

Page 1 of 1

Facility ID#: 8624326

Name: Loughman Service Center
6004 Hwy N 17-92
Loughman, FL 33858

Contact: Wil Byrd

Phone: 863—424—1074@

Account Owner: Loughman Service Ctr

Tank Size Content
#H

1 4000 Leaded Gas

2 4000 Unleaded Gas

3 4000 Unleaded Gas

4 2000 Vehicular Diesel

5 2000 Misc Petrol-Based

Product

6 1000 Waste Oil

10 2000 Vehicular Diesel

7 12000 Unleaded Gas

8 12000 Unleaded Gas

9 12000 Unleaded Gas

***Note:

Construction, Piping, and Monitoring Info not shown for CLOSED tanks
(Status A: Closed in Place, B: Removed from the site).

Installed Placement

10/01/1996
06/01/1993
06/01/1993
06/01/1993

UNDER

UNDER

UNDER

UNDER

UNDER

UNDER

ABOVE
ABOVE
ABOVE
ABOVE

District:
County:
Type:
Status:
Latitude:
Longitude:
LL Method:

Status

Removed from
Site
Removed from
Site
Removed from
Site
Removed from
Site
Removed from
Site
Removed from
Site
Closed In Place
Closed In Place
Closed In Place
Closed In Place

https://fldep.dep.state.fl.us/www_stcm/reports/STCMO02_R.asp

SWD

53 - Polk
A-Retail Station
Closed
28:14:14.0000
81:33:30.0000

DPHO-Autonomous GPS

Construction Piping Monitoring

2/12/2019



Oak Hills Estates



POST CLOSURE ASSESSMENT
. Vacant Lot
U.S. 17-92 and SR 54
Loughman, Florida

539046109

Prepared For
KOCH OIL COMPANY
Sebring, Florida

Prepared by
IMPERIAL TESTING LABORATORIES
Hater Resource Consultants
Lakeland, Florida

November 28, 1989
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POST CLOSURE ASSESSMENT

Introduction

This report represents the results of a Post Closure Assessment
for the Koch 0il Company. The vacant site is located at the

corner of U, S. 17-92 and State Road 54, Loughman, Florida.

The scope and. investigation activities are in accord with . DER
Southwest District - Environmental Assessment required for

Change-in-Service and Closure of Underground Storage Tanks.
Authorization

Authorization to perform this assessment was in the form of a
verbal project acceptance given on October 15, 1989 from Clarence -
Polston, Vice President of Koch 0il Company to Imperial. Testing

Laboratories (ITL).
Objective

The objective of this assessment is to determine if any soil or
groundwater contamination exists at the site as a result of the

underground storage of petroleum products,

Soil Testing and Analysis

A total of é%éé~underground petroleum storage tanks were removed
from the site'é two tank areas. A site plan is included in the
Appendi x. During the tank removal, a strong petroleum odor was
detected in the soils of tank area 1. Soils from tank area 2 had
no detectable odor. A composite soil sample from each tank area

was collecfed from the bottom of the excavations and delivered to




Boe W

Phoslab, 1Inec. for analysis of gasoline c¢lass parameters (EPA

Method 5030/8020).

The 1laboratory analysis results from tank area 1 indicated the
presence of volatile organiec aromatic hydrocarbons { VOAs)
indicative of petroleum products, while tank area 2 analysis

results were below the detectable limits of the methods.

Soil samples were - collected from additional soil borings to
further delineate the total area of soil contamination for a
possible initial remedial action. These soil samples collpcted
from the boringé were tested in accord with FAC 17-70.003(3) .
using a Riken GL-103 Organic Vapor Analyzer (OVA) equipped with a
Flame Ionizatioﬁ Detector (FID). A total of 25 soil samples were
collected from soil borings A through L. ?he soil OVA results
summarized in Table 1 indicate the presence of  soil
contamination. A map depicting the approximate areas of
excessive so0il contamination (500 ppm) and 80il contamination (10

ppm is included in the Appendi x.
Monitor Well Installation

ITL constructed a monitor well in each of the tank excavation
areas per the requirements of FAC 17-61. Well locations 4are

shown on the site plan included in the Appendix.

Sampling per FAC 17-61 indicated a petroleum odor in monitor well
1. (tank area 1). No petroleum odor was detected in monitor ‘well

2 (tank area 2).




Table 1 - OVA Results

Boring Highest Soil OVA in Interval
0-2 2 -4 4-Water® and Below

A 8oL BOL 10
B BDL 8DL 7
¢ 2,500 10,000 ———
D 10,000 10,000 -——
E 700 2,500 -
F 7 1 ———
G 2:500 40 —-_—
H 3,200 10,000 Sm——
I 3,100 400 ——-
J 9 4 —-—
K BDL BDL ——
L 9 BOL -

All values are expressed in parts per million methane
BDL - below detectable limitse
* Water level was approximately 4.5 feet below land surface

on 11/9/89




Groundwater Sampling and Analysis

Groundwaﬁer samples were collected from monitor wells in both
tank areas in accord with ITL's generic quality assurance plan
and delivered to Phoslab, Inc. for analysis of gasoline class
parameters (EPA'Method 602). The groundwater analysis results
indicate Volatile Organic Chemical (VOC) levels of monitor well 1
in excess of individual/or combined maximum contaminant levels
(MCL's) of FAC 17-70.011(5)(c). The analysis results for monitof
well 2 were below the detectable limits of the method. QA
sampling forms, sample custody forms and Phoslab analysis results

are included in the Appendix.
Report Certification

1 have prepared or supervised the preparation of the attached

report and believe the results were obtained using generally

accepted and approved professional practice in the fields of

hydrogeology and environmental geology. In the peéformance of
subsurface explorations, specific information is obtained at
specific 1locations at specific times. It is a well-known fact

that variations in soil and sediment conditions exist on most
sites between well/boring locations, and also such situations as
groundwater levels vary from time to time of investigation, The
information coﬁtained herein is true and correct to the best of

my knowledge,

Edwards, PG #6011 at
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pH“SIIAB l TO: Imperial Testing Labs
. INC. Jmeriel Teotion L

806 West Beacon Roao | Lakeland, FL 33802

' ATTN: Mr. Glen Deaton
;Aﬁ;nglgg58:§,803 SITE: . Loughman Post Closure (Koch 0il1)
REFERENCE: Project #2224

FLorioa DER QA/QC #87308G SAMPLED BY: G. Deaton

ANALYZED BY: G. Fernandez SAMPLE DATE: _10-10-89 TIME:_1130
ANALYSIS DATE: __ 10-11-89 DATE RECEIVED: 10~-10-89
CERTIFICATE OF ANALYSIS
VOLATILE ORGANICS .
EPA METHOD Q 602 ¥ 8020 X¥5030
TR} 4o 7 MDL, ug/L

MTBE BDL * 0.20
Benzene BDL * 0.20
Toluene BDL 71.70 ' _ 0.20
Ethylbenzene BDL : 11.40 0.20
Xylenes BDL 170.70 0.20
Total VOA —_— 253.80 :
MISCELLANEOQUS
EPA METHOD 239.2

Lead . 1.00

* Concentrated samples were not used to determine MTBE & Benzene levels due
to heavy contamination from diesel fuel

Hotr + Tetay\ W@errsr iable U.-\-lwfavhnls.' ‘|':§?\vv)){,\

*BOL - Below Detectable Limits
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#:,—.v___‘: o | n g o, 177819002
!'g’}:?_' T E Florida Department of Environmental Regulation R i oqunon Fom
R W" Twin Towers Office Bldg. ® 2600 Blir Stonc Road ® Tallahassee, Florida 32399-2400 Enocms o 1%

AT T Send Copy To: HRS Polk County Stationary Tank Progrda@Q (,”-“7" L -

2090 East Clower Street, Bartow, FL 33830

Storage Tank Registration Forms[oRasE Tan

REGULATION
Please Print.or Type - Review Instructions Before COmpietlng_ Form

1. DER Facility 1D Number: 5- R 90 (/é /4 0? 2. Facility Type:
3. New Registration[:] New Owner DataE/ Facility RevisionD Tank(s) ‘RevisionD
.4, County and Code of tank(s) location: ol
5. ' Facillty Name:

Tank(s) Address:

City/State/Zip:

Contact Person: ‘ ' Telephone: ( )
6. Financial Responsibility Type:
7a. Tank(s) Owner: OM HICL S L:”S‘TA'TES‘./ 0. H. E‘/ INC -

Owner Mailing Address: ‘

CityIStgteIZip:

Contact Person: Telephone: ( )
7b.New Owner Signature/Change Date: ' / ! /
8 Location (optional)  Latitude:22 oL Y 40" Longituce 't/ <323 2 Section Township____  Range

Complete One Line For Each Tank At This Facility (Use Codes - See Instryctions)
Complete 9 - 16 for tanks in use; 9 - 19 for tanks out of use '
9 10 1 12 13 14 15 16 17 18 19

20. ' OPR#

Certified Contractor* Depaniment of Professional Regulation License Number
*For new tank installation or tank removal |

To the best of my knowledge and beligf all information submitted on this lorm is true, accurate and complete.

NP NewReRs POk [E2 >—>- 99

Print name & litle of owner or authorized person "Signature Date




Storage Tank/Contaminated Facility Name & Address Search Page 1 of 1

Florida Department of Environmental Protection
Bureau of Petroleum Storage Systems
Storage Tank/Contaminated Facility
Name & Address Search

Facility 1D#: 9046109 District: SWD
Name: Oakhills Estates County: 53 - Polk
Cr54 & 17 92 Type: A-Retail Station
Loughman, FL 33837 Status: Closed
Contact: Oakhills Estates Latitude: 28:14:15.1300
Phone: -- Longitude: 81:33:33.0100

LL Method: DPHO-Unverified
Account Owner: Oakhills Estates O H E Inc

Ta#nk Size Content Installed Placement Status Construction Piping Monitoring
1 10000 Leaded Gas UNDER Removed from Site

2 1000 Leaded Gas UNDER Removed from Site

3 550 Leaded Gas UNDER Removed from Site

4 550 Leaded Gas UNDER Removed from Site

5 550 Leaded Gas UNDER Removed from Site

6 280 Leaded Gas UNDER Removed from Site

***Note:

Construction, Piping, and Monitoring Info not shown for CLOSED tanks
(Status A: Closed in Place, B: Removed from the site).

https://fldep.dep.state.fl.us/www_stcm/reports/STCMO02_R.asp 2/12/2019
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Florida Department of Environmental Protection
Twin Towers Office Bldg. 2600 Blair Stone Road, Tallahassee, Florida, 32399-2400

Division of Waste Management
Petroleum Storage Systems
Storage Tank Facility Annual Compliance Site Inspection Report

Facility Information:

Facility ID: 9807691 County: POLK Inspection Date: 04/21/2017

Facility Type: |- County Government

Facility Name: POLK CNTY UTIL-OAK HILLS MASTER LIFT # of Inspected ASTs: 1
1650 KINNEY HARMON RD USTs: 0
DAVENPORT, FL 33836 Mineral Acid Tanks: 0

Latitude: 28°13' 22.55"

Longitude: 81°32'31..7"

LL Method: DPHO

Inspection Result:
Result: In Compliance

Also Performed:

Financial Responsibility:
Financial Responsibility: INSURANCE

Insurance Carrier: ILLINOIS UNION

Effective Date: 10/01/2016 Expiration Date:  10/01/2017
Findings:

Signatures:

TKPKPH - POLK COUNTY HEALTH DEPARTMENT

Storage Tank Program Office
(863) 519-8330

Storage Tank Program Office Phone Number

Activity Opened 04/21/2017 Page 1 of 5 Lacey E Glenn



Facility ID:
Lacey E Glenn

9807691

Inspector NAME

Koy ol

Inspector Signature

Karen D. Murphy

Representative NAME

Lo funghy

Representative Signature

Completed System Tests

Date Results

Completed

Reviewed

Next Due
Date

Comment

Annual Operability
Test

Annual Operability
Test

Reviewed Records

Record Category

06/30/2015 Passed 05/09/2017 06/30/2016 Pneumercator panel
and sensor
06/30/2016 Passed 05/09/2017 06/30/2017 Pneumercator panel

Record Type

From Date

and sensor

Reviewed Record
Comment

Two Years

Two Years

Two Years

Two Years

Activity Opened 04/21/2017

Certificate of 04/21/2017
Financial

Responsiblity

Monthly Maint. 09/30/2014
Visual Examinations

and Results

Certificate of 04/21/2017
Financial

Responsiblity

Electronic Release 09/30/2014
Detection Equip.

Monthly Checks

Page 2 of 5

04/21/2017

03/29/2017

04/21/2017

03/29/2017

Coverage Period:
10/01/2015 - 10/01/2016

Coverage Period:
10/01/2016 - 10/01/2017

Lacey E Glenn



Facility ID: 9807691

Record Category Record Type From Date To Date Reviewed Record

Comment

Site Visit Comments

04/21/2017

04/21/2017 12:15hrs., LG/TCI — Lacey Glenn, Florida Department of Health in Polk County, met
Karen Murphy, Polk County Utilities Division, on site for a Routine Compliance Inspection of an
aboveground storage tank (AST) system for a Generac emergency generator.

Inspection Comments

04/21/2017

Note: Chapter 62-762 Florida Administrative Code (F.A.C.), Aboveground Storage Tank Systems,
has been revised with an effective date of January 11, 2017.

- The revised rule and forms can be viewed at the Florida Department of Environmental Protection’s
(FDEP) Storage Tank Compliance web site under rules and related laws:
http://lwww.dep.state.fl.us/waste/categories/tanks/pages/rules.htm.

Release Detection:

- Visual inspection of tank system and components;

- Electronic monitoring of tank interstice;

- Pneumercator LC 1000 alarm panel checked - no alarms noted;
- Test button pushed - visual and audible alarms functional;

Tank/Piping:

(1) 1,800-gallon, JRS Custom Fabrications, Inc., double-walled, steel AST containing diesel for a
Generac emergency generator resting on a concrete pad (see photo) and is equipped with:

- Product label,

- Normal and emergency vents (including emergency venting for tank interstice);

- Tank exterior coating appears to be in good condition;

- Top mounted fill located inside of a spill containment bucket;

- Spill containment bucket was clean and dry;

- Overfill protection — Krueger Sentry At-A-Glance fuel level site gauge next to the fill port; tank also
equipped with a high fuel level alarm sensor wired to the Pneumercator LC 1000 panel.

- Supply and return lines are all aboveground, single-walled, flexible, synthetic hoses connected
directly to the generator and tank within the generator housing.

- Manual & anti-siphon valves are not required as the Emergency Generator rests on top of the tank
and therefore, does not produce a gravity head.

- Electrical grounding wire was present;

- No obvious signs of leakage noted,;

Records:

- Current Storage Tank Registration Placard present — (1) tank;

- Facility registration information must be updated to reflect the correct contact information.

- Either complete the attached storage tank registration form and return it to the Department or
complete the updates on the FDEP Storage Tank Registration Section’s web site:
http://lwww.dep.state.fl.us/waste/categories/tanks/pages/registration.htm.;

Activity Opened 04/21/2017 Page 3 of 5 Lacey E Glenn



Facility ID: 9807691

- Financial Responsibility: Illinois Union Insurance Company, single year coverage periods are
10/01/2015 to 10/01/2016 and 10/01/2016 to 10/01/2017,
- Certification of Financial Responsibility Forms (CFR) — present, complete and accurate;

* New Financial Responsibility Mechanism For Insurance Policies, Effective 01/11/2017: Facilities
that renew or replace existing Storage Tank Third Party Pollution Liability insurance policies or
update the tank/facility list on existing policies after January 11, 2017 must submit the following
portions of The Financial Mechanisms for Storage Tanks, January 2017, 62-761.900(3) along with a
signed copy of the policy: the updated CFR form (Part P) along with either Part C or Part D (not
both) completed by the insurance provider.

- Monthly release detection monitoring records reviewed: 09/30/2014 to 03/29/2017; records include:
- Visual inspections of tank system and components including electronic monitoring of tank
interstice;

- No issues noted; inspections performed once a month but not greater than 35 days apart.

Note: Per the Rule revision, effective January 11, 2017, a record or summary of the alarm history,
sensor status and testing results shall be printed from the device and kept for 3 years. If the device
does not have print capability, then a manual log must be maintained.

- An annual operability test of the Pneumercator LC 1000 alarm panel and electronic sensor in the
tank interstice was performed by Mike Bateman, Hy-Tech Petroleum Maintenance, Inc., on
06/30/2015 and 06/30/2016, with passing results; next test due by 06/30/2017.

Note: Per the Rule revision, effective January 11, 2017, all overfill protection equipment must be
tested for operability annually at intervals not exceeding 12 months to ensure proper operation.
Initial operability testing for overfill protection devices shall be conducted by January 11, 2018.

Final inspection report e-mailed to Karen Murphy at: karenmurphy@polk-county.net.

Inspection Photos
Added Date 05/09/2017

2017-04-21 Facility AST.

Activity Opened 04/21/2017 Page 4 of 5 Lacey E Glenn
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Storage Tank/Contaminated Facility Name & Address Search Page 1 of 1

Florida Department of Environmental Protection
Bureau of Petroleum Storage Systems
Storage Tank/Contaminated Facility
Name & Address Search

Facility ID#: 9811362 District: SWD
Name: Polk Cnty - Providence Wtr Prod Fac County: 53 - Polk
601 Kinney-Harmon Rd Type: I-County Government
Loughman, FL 33896 Status: Open
Contact: Steve Whidden Latitude: 28:13:49.4400
Phone: 863-271-0309; Longitude: 81:33:08.6400

LL Method: DPHO-
Account Owner: Polk Cnty Util Oper

Ta#nk Size Content Installed Placement Status Construction Piping Monitoring
1 3000 Emerg 05/01/2009 ABOVE In C - Steel A - Abv, No Soil 6 - External
Generator Service | - Double Wall  Contact Piping
Diesel M - Spill B - Monitoring
Containment Steel/Galvanized D - Spcc Plan
Bucket Metal F - Monitor Dbl
D - External Wall Tank Space
Protective Coating Q - Visual
Inspection Of
Asts
R - Monitor Tank
Bottom Space
***Note:

Construction, Piping, and Monitoring Info not shown for CLOSED tanks
(Status A: Closed in Place, B: Removed from the site).

https://fldep.dep.state.fl.us/www_stcm/reports/STCMO02_R.asp 2/12/2019



Rambo Trucking



Storage Tank/Contaminated Facility Name & Address Search

Florida Department of Environmental Protection
Bureau of Petroleum Storage Systems
Storage Tank/Contaminated Facility

Name & Address Search

Page 1 of 1

Facility ID#: 9807327

Rambo & Sons Trucking Inc 04-4i-

Name: 0600

Hwy 17-92 & Labor Camp Rd

Davenport, FL 33896
Contact:
Phone: --

No Tank Information found!

https://fldep.dep.state.fl.us/www_stcm/reports/STCMO02_R.asp

District:

County:

Type:

Status:
Latitude:
Longitude:
LL Method:

SWD
53 - Polk

Q-Emergency Response
Spill

Closed

28:14:57.9010
81:33:04.2816

DPHO-

2/12/2019



Reedy Creek Land Bank



Storage Tank/Contaminated Facility Name & Address Search

Florida Department of Environmental Protection
Bureau of Petroleum Storage Systems
Storage Tank/Contaminated Facility

Name & Address Search

Page 1 of 1

Facility ID#: 9807014

. Reedy Creek Land Bank - 3500 Acre
Name:

Tract
Sr 54

Loughman, FL 34758
Contact: J A Jurgens
Phone: --

Account Owner: American Equities Ltd # 7

No Tank Information found!

https://fldep.dep.state.fl.us/www_stcm/reports/STCMO02_R.asp

District:

County:

Type:
Status:
Latitude:
Longitude:
LL Method:

CD
49 - Osceola

Q-Emergency Response
Spill

Closed

28:13:34.4172
81:32:02.3208

DPHO-

2/12/2019
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From: Pandley, Robin

To: "don.haney@enbridge.com"

Cc: EPOST HWreg

Subject: Notification Letter 8700-12 FL for Sabal Trail Transmission Reunion
Date: Friday, January 12, 2018 3:34:00 PM

Attachments: Sabal Trail Transmission Reuinion Davemport.pdf

Dear Mr. Haney:

Please find attached the Notification of Regulated Waste Activity status based on information you
submitted to the Florida Department of Environmental Protection (DEP). This letter provides your
EPA Identification Number and, if applicable, your current registration and/or permit statuses.
Please note that pending program registrations, certifications or permits will be mailed to you
separately.

We ask that you verify receipt of this document by sending a "reply" message to

EPOST _HWreg@dep.state.fl.us. If your email address has changed or you anticipate that it will
change in the future, please advise accordingly in your reply. You may also update this information
by contacting EPA ID Notification Coordinator at (850) 245-8772.

You may check your current facility status at our website at:
http:/fldepdevloc.dep.state.fl.us/www_RCRA/Reports/handler_sel.asp using your EPAID number
from the attached notification letter.

Address any changes in your notification status (generator status, activities or contact information)
on form 8700-12FL and submit by U S. mall The 8700-12FL form can be downloaded at

by U S. mall to:

EPA ID Notification Coordinator

Hazardous Waste Regulation Section MS 4560
Department of Environmental Protection

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

There are a number of web resources available to help you comply with regulations and implement
best management practices.

1. The Hazardous Waste Regulation Section home page and additional compliance assistance
help in your geographic area can be found here:
o http://www.dep.state.fl.us/waste/categories/hwRegulation/default.htm
o http://www.dep.state.fl.us/waste/categories/hazardous/pages/state contacts.htm
2. Florida’s Handbook for Small Quantity Generators of Hazardous Waste, A Summary of
Hazardous Waste Regulations and other hazardous waste, universal waste and used oil
publications can be found here:

o http://www.dep.state.fl.us/waste/categories/hazardous/pages/publications.htm
o http://www.dep.state.fl.us/waste/categories/hwRegulation/pages/FLLEHazInstructions.htm

EPA ID Notification Coordinator

Hazardous Waste Regulation Section
850-245-8772

E-mail Address: EPOST HWreg(@dep.state.fl.us


mailto:Robin.Pandley@dep.state.fl.us
mailto:don.haney@enbridge.com
mailto:EPOST_HWreg@dep.state.fl.us
mailto:EPOST_HWreg@dep.state.fl.us
http://fldepdevloc.dep.state.fl.us/www_RCRA/Reports/handler_sel.asp
http://www.dep.state.fl.us/waste/quick_topics/forms/pages/62-730.htm#62-730.900(1)(b)
http://www.dep.state.fl.us/waste/categories/hwRegulation/default.htm
http://www.dep.state.fl.us/waste/categories/hazardous/pages/state_contacts.htm
http://www.dep.state.fl.us/waste/categories/hazardous/pages/publications.htm
http://www.dep.state.fl.us/waste/categories/hwRegulation/pages/FLEHazInstructions.htm
mailto:EPOST_HWreg@dep.state.fl.us

APPENDIX C

Site Photographs



Site 1A — EX Food Store #1, 5945 Hwy 17-92, Davenport, FL, Operational gas station, leaking USTs — MEDIUM RISK

SITE RECONNAISSANCE PHOTOS

SR 659 (Combee Road) PD&E Study
From US-98 to North Crystal Lake Drive
FPID: 440274-1-22-01
Polk County, Florida

Appendix E November 2018 Scale: NTS




Site 1B — Oak Hills Estates, CR 54 & Hwy 17-92 intersection; Leaking USTs with NFA, property currently under
development

SITE RECONNAISSANCE PHOTOS

SR 659 (Combee Road) PD&E Study
From US-98 to North Crystal Lake Drive
FPID: 440274-1-22-01
Polk County, Florida

Appendix E November 2018 Scale: NTS




Site 2 — Polk County - Providence Water Production Facility, 601 Kinney Harmon Road; ASTs observed outside of 500-
ft. buffer.

SITE RECONNAISSANCE PHOTOS

SR 659 (Combee Road) PD&E Study
From US-98 to North Crystal Lake Drive
FPID: 440274-1-22-01
Polk County, Florida

Appendix E November 2018 Scale: NTS




Site 3 — Sabal Trail Transmission Reunion, 6781 Osceola Polk Line Road; RCRA Generator with no reported RCRA
violations

SITE RECONNAISSANCE PHOTOS

SR 659 (Combee Road) PD&E Study
From US-98 to North Crystal Lake Drive
FPID: 440274-1-22-01
Polk County, Florida

Appendix E November 2018 Scale: NTS




Site 4 - Rambo & Sons Trucking, Inc., Intersection of Labor Camp Road and Hwy 17-92; Emergency spill located at the
intersection; received NFA in February 2006

SITE RECONNAISSANCE PHOTOS

SR 659 (Combee Road) PD&E Study
From US-98 to North Crystal Lake Drive
FPID: 440274-1-22-01
Polk County, Florida

Appendix E November 2018 Scale: NTS
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Surface Water Maps and Drainage District Maps
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AN ATLAS OF UPPER KISSIMMEE RIVER
SURFACE WATER MANAGEMENT BASINS

EXECUTIVE SUMMARY

This atlas contains information about the surface water management basins in
the Upper Kissimmee River watershed (UKRW). Sections of the following four
counties in Central Florida comprise the UKRW:

Orange County (northern part of the UKRW)

Lake County (a small section of northwestern UKRW)

Osceola County (eastern and northwestern part of the UKRW,
approximately 50 percent of the UKRW total area)

Potk County (central and southwestern part of UKRW)

The South Florida Water Management District (District) and the U.S. Army
Corps of Engineers (COE) have primary authority over water management in these
basins. Other agencies invoived in water management exist within the UKRW. The
District has sponsored publication of this atlas so that up-to-date, nontechnical
descriptions of the surface water management basins in the Upper Kissimmee River
watershed are available to District personnel, to local governments in Osceola
County, Polk County, Orange County, and Lake County, and to other interested
persons.

The surface water management basins of the UKRW were first studied in the
'mid 1950s by the COE in their General Design Memoranda (GDM) for the Central and
Southern Florida Project (Project) for fiood control and other purposes. Based on the
hydrology of the basins, the COE designed and constructed a conveyance system
consisting mainly of canals and control structures to provide flood protection for
southern and central Florida. Mean sea level (m.s.l.) datum was used by the COE in
its designs, NGVD is used in this atlas. For practical purposes, elevations from m.s.l.
and NGVD are the same in this area. The Project is dynamic to meet the changing
needs of the involved area. New structures are being constructed and existing ones
modified to improve the system. Most of the works under the Project are now under
the management of the District.

By text, maps, and tables of information, the following 18 basins are described
in this atlas: Alligator Lake, Lake Gentry, 5-63A, Canoe Creek, Lake Cypress, Lake
Myrtle, Lake Hart, Boggy Creek, East Lake Tohopekaliga, Shingle Creek, Lake
Tohopekaliga, Reedy Creek, Horse Creek, Lake Pierce, Lake Hatchineha, Lake
Marian, Lake Weohyakapka, and Lake Kissimmee. The total area of the Upper
Kissimmee River watershed is 1,596 square miles.

The Project canals in the UKRW serve a variety of functions. The canals
together with the lakes form the chain that conveys the water from the entire Upper
Kissimmee River watershed to Lake Kissimmee. This basin represents a major
contribution to Lake Okeechobee through the Kissimmee River {C-38). The primary
function of all the canals is to provide flood protection for the basins in which they
are located. Secondary uses of the canals are to enable regulation of connected
lakes for environmental and recreational purposes, and as well as to provide land
drainage from the adjacent areas.



The Project control structures in the UKRW regulate the flow of water in the
canals and in the lakes. Their primary use is to discharge excess water from the lakes
during flooding, to provide environmentally desirable fluctuations, and to maintain
minimum water levels in the canals and lakes to prevent overdrainage.

A bibliography is included in this atlas listing publications concerning
hydrology, hydraulics, water use, water quality and Iang use in the Upper Kissimmee
River watershed. For the reader unfamiliar with some of the concepts and terms
used in these descriptions, the appendices contain a discussion of some basic
hydraulic and hydrologic concepts, and a glossary of terms.
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ABSTRACT

An atlas of the surface water management basins in the Upper Kissimmee River
watershed (UKRW) covering part of Osceola, Polk, Orange and Lake counties in
Central Florida, is presented. The UKRW yields a major contribution to Lake
Okeechobee and consists of 18 basins. These basins are described together with their
canals and control structures. Description and discussion of the water works within
the UKRW are limited to those constructed for the Central and Southern Flood
Control District (Project). Information with regard to operation and management of
the system is also provided.

ACKNOWLEDGMENTS

The author is thankful to many people who contributed to the completion of
this publication: to Jorge Marban, Jim Lane, Ron Mierau, and Shawn Sculley for
their suggestions and comments; to Nettie Winograd for preparing the text for
publication; to loan Stockum for developing the land use map; to Bob Macartney
for drawing the DOT map; to Grace Colon and Jane Waiters for the Lake Regulation
Schedule graphs and figure titles; to Charles Gove for providin% some of the
references used in this publication. Special thanks are due to Madhav Pandey for
creating the location and basin maps supporting this atlas.



this page left intentionally blank

Vi



AN ATLAS OF UPPER KISSIMMEE RIVER
SURFACE WATER MANAGEMENT BASINS

INTRODUCTION

This atlas contains information about the surface water management basins in
the Upper Kissimmee River watershed (UKRW). Sections of the following four
countiesin Central Florida make up the UKRW:

Orange County (northern part of the UKRW)

Lake County (a small section of northwestern UKRW)

Osceola County (eastern and northwestern part of the UKRW
approximately 50 percent of the UKRW total area)

Polk County {(central and southwestern part of UKRW}

The South Florida Water Management District (District) and the U.S. Army
Corps of Engineers (COE) have primary authority over water management in these

basins. However, other agencies also are involved in water management within the
UKRW .

There are several drainage districts located in this region; the most important
are:

1. Reedy Creek Improvement District which includes Walt Disney World.
This district, within the Reedy Creek basin occupies a major part of the northwestern
area of the UKRW in southwestern Orange County and northwestern Osceola
County. This is the most heavily populated and intensely developed area of the
entire Kissimmee River watershed, which also includes the southern half of the city
of Orlando. This district operates and maintains a system of canals and control
structures for water management purposes.

2. The Valencia Water Control District, located in the Shingle Creek basin
area, consists of a 7.2 square-mile tract in southwestern Orange County; its primary
water quality management strategy involves the Blue Stone Tract. This is a
two-square mile parcel where a cypress strand is used to receive water prior to
entering Shingle Creek.

3. The Haines City Drainage District, established in 1925, is located in Polk
County within the Lake Hatchineha basin at the western boundary of the UKRW.

Major cities of the UKRW include Kissimmee and St. Cloud. Kissimmee is the
hub of the cattle industry in central Florida, and is in the Lake Tohopekaliga basin.
The city of Kissimmee does not have surface water management regulations. St
Cloud, located in the East Lake Tohopekaliga basin, is just south of East Lake
Tohopekaliga. Both Kissimmee and St. Cloud are located in Osceola County.

The District has sponsored publication of this atlas so that up-to-date,
non-technical descriptions of the surface water management basins in the UKRW are
available to District personnel, to local governments in the counties of Osceola, Polk,
Orange and Lake, and to other interested persons. By text, maps, figures, and tables,
the basins are described and located within the UKRW. The canals and control



structures within each basin are managed by the District and the COE. They are
described in detail in this atlas.

The surface water management basins of the UKRW were first delineated in
the mid-1950s by the COE in their General Design Memoranda (GDM) for the Central
and Southern Florida Project (Project) for ?Iood control and other purposes.
Presented in the GDM were the COE's hydrologic analysis of each basin and an
assessment of the flood risk for a storm of specified duration and intensity. Based on
the hydrology of the basins, the COE designed and constructed a conveyance system
consisting mainly of canals and control structures to provide flood protection for
each basin. Designs of these works were presented in the GDM and in the Detailed
Design Memoranda for the Project. Most of the hydraulic works constructed under
the Project are now under the management of the District.

The Project has evolved to meet the needs caused by population growth, land
use development, and increased water demands. A currentland use map is included
in this publication (refer to pocket of flyleaf). Some parts of the original Project
were never constructed, other parts were rebuilt or modified, and, as the need
arose, new structures were designed and constructed to improve the system. In
some instances, the basins themselves have been redefined. This atlas includes the
new boundary between Alligator Lake basin and Lake Myrtle basin. This boundary
was redefined based on the location of 5-58, which regulates part of the flow from
Alligator Lake basin to Lake Myrtle basin.

This atlas describes the 18 surface water management basins that form the
UKRW, and the Project works associated with each. The UKRW in the counties of
Osceola, Polk, Orange and Lake covers an area of 1,596 square miles .

The lakes are an important feature of the UKRW. The eastern chain of lakes
may flow either north from Alligator Lake to Lake Mary Jane or south to Lake
Gentry. The chain of lakes flowing north consists of Alligator Lake, Lake Lizzie,
Coon Lake, Trout Lake, Lake Joel, Lake Myrtie, and Lake Mary lane, which connects
to Lake Hart. The chain flowing south consists of Alligator Lake and Lake Gentry,
which connects to Cypress Lake. The western chain begins with Lake Hart, continues
with Ajay Lake, East Lake Tohopekaliga and Lake Tohopekaliga, discharging into
Cypress Lake. From Cypress Lake the chain continues with Lake Hatchineha and,
finally, Lake Kissimmee. These last three lakes and their tributaries were previously
known as the Middle Kissimmee River basin. The Department of Transportation
(DOT) map prepared by the District shows all the pertinent features in the UKRW
(refer to pocket of flyleaf). All the major lakes in this basin are shallow, with mean
depths varying from 6 to 13 feet.

A considerable number of lakes in this watershed are identified as priority
water bodies in the Surface Water Improvement and Management (SWIMV) Plan.
Some of them, such as Lake Tohopekaliga, East Lake Tohopekaliga and Lake
Weohyakapka, are considered of high priority in the SWIM Plan gevelopment
process.

Since 1971, extreme drawdowns have been used to improve aquatic habitatin
some of the UXRW lakes. Basic results included consolidation of bottom sediments
and expansion of rooted aquatic vegetation communities. Following flooding, fish
food organisms increased tremendously. Three extreme drawdowns have been
conducted in Lake Tohopekaliga, one in 1971, one in 1979, and one in 1987.



Extreme drawdowns took place in Lake Kissimmee in 1977 and in East Lake
Tohopekaliga in 1990.

Although the basin descriptions are not technical, the reader unfamiliar with
the hydrology within the UKRW and with basic water resources engineering may
find some words and concepts unfamiliar. When this happens, the reader is referred
to the appendices. Appendix 1, which contains definitions of BASIC CONCEPTS,
discusses the important concepts the reader should be familiar with to understand
basin descriptions. Appendix 2 is a glossary of terms, abbreviations and acronyms
used in these descriptions.

Using the Basin Description

Surface water management basins {(referred to as drainage basins) in the
UKRW are identified by the major lake, creek, or Project water control structure. For
example, Lake Kissimmee represents the final confluence of the entire UKRW. The
basin is named Lake Kissimmee basin and has the largest drainage area. Reedy Creek
is the longest creek and has the second largest drainage area. The drainage basin is
named Reedy Creek basin. $-63A is a control structure located on the Canoe Creek
canal {C-34), and further regulates stages in that canal before discharging into
Cypress Lake. The $-63A basin is, in this case, the only example of a basin named for
a water control structure.

The drainage basins in the UKRW are shown in the DOT map {placed in pocket
of the flyleaf). The map shows the basin boundaries, lakes, creeks, canais, and water
control structures relative to local roads and {andmarks, and should be referred to
precisely locate basin boundaries and District and Project works within the UKRW. A
Eolorqup is included showing current land use within UKRW and District

oundaries.

The Basin Description provides general information about each of the 18
basins, including drainage area, relative location, and other hydrologic
characteristics of its water bodies,. When applicable, a complete description of the
canals and control structures is included under District Canals and Structures.
Comments on Historic Operation provides information about the regulation
schedules of the major lakes and their tributaries that form this system. These are:
Alligator Lake (S-58 and $-60), Lake Gentry (5-63), Lake Myrtle (5-57), Lake Hart
(5-62), East Lake Tohopekaliga (5-59), Lake Tohopekaliga (5-61), and Lake Kissimmee
(5-65). Figures showing these regulation schedules are provided. Lake Rosalie is
partially regulated by G-103 and Lake Marian is partially regulated by G-113.

Table A contains information about the control structures within the UKRW,
and provides a physical description of each structure, i.e., type of structure, location,
regulation schedule, pertinent dimensions and elevations, and the recorded
maximum daily mean stages and discharges. Where a structure has been designed
to pass a specific discharge under specified conditions of upstream and downstream
water levels, the information is included as the design discharge, design headwater
stage, and design tailwater stage, respectively. The specified discharge is commonly
the flood discharge obtained from the Design Storm (included in Basic Concepts).
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ALLIGATOR LAKE BASIN

Description of the Basin

The Alligator Lake basin, located in Osceola County, has an area of 46.8 square
miles (Figure 1A), and is in the centrai-eastern part of the UKRW (Figure 1B). The
surface water features of this basin include the chain of lakes formed by Alligator
Lake, Lake Lizzie, Coon Lake and Trout Lake; Live Oak Lake, Sardine Lake, and Buck
Lake are tributaries of Alligator Lake; Lake Center, a tributary of Coon Lake; Bay
Lake, a tributary of Lake Lizzie, as well as a series of short connecting channels.
These nine lakes represent 22.5 percent of the total area of the basin.

Alligator Lake has an area of 5.3 square miles at a stage of 63.5 feet NGVD, and
is the uppermost lake in the UKRW. it receives surface inflow from several tributary
lakes: Buck Lake and Live Oak Lake through Sardine Lake. The lake also receives
runoff from its direct watershed and, at times, from the Lake Lizzie area. Outflow
from Alligator Lake can go either north through Lake Lizzie, Coon Lake, Trout Lake,
Lake Joel, Lake Myrtle, Lake Mary Jane, Lake Hart and Ajay Lake, to East Lake
Tohopekaliga, or south through Lake Gentry. In both cases, the water will end up in
Cypress Lake. Because of the limited capacity of the lakes north of Alligator Lake,
major discharges occur primarily south to Lake Gentry.

An extensive forested wetland, which still remains relatively undisturbed, exists
on the southwest shore of Alligator Lake near its outlet.

District Canals and Structures

Water from Alligator Lake can be released either north or south. Most of the
water from Alligator Lake is discharged to the south into Lake Gentry through the
Alligator-Gentry Canal (C-33). This canal is 2.6 miles long, of which the first 1.1 miles
are in the Alligator Lake basin. These 1.1 miles extend from the outlet of Alligator
Lake to 5-60. Its design flood water surface varies from 64.6 feet NGVD to 64.2 feet
NGVD (upper limit), and from 63.0 feet NGVD.to 62.3 feet NGVD (lower limit} in
Alligator Lake and upstream of $-60, respectively. (ts design slope is 2.32 feet per
mile and its design bottom width is 5 feet.

S-60 is a reinforced concrete, fixed-crest gated spillway with discharge
controlled by a stem-operated vertical lift gate. The gate is currently controlled
manually in accordance with seasonal operational criteria. The structure is located
on C-33 about 1,500 feet upstream of State Road 534 and 3,700 feet downstream of
Alligator Lake. The purposes of this structure are: (1) to maintain optimum
upstream water control stages in C-33 and in Alligator Lake, (2) to convey the design
flood (30 percent of the SPF) without exceeding the upstream flood design stage,
and to restrict downstream flood stages and channe! velocities to nondamaging
levels, and (3) to pass sufficient discharge during low-flow periods to maintain
downstream stages when water is available. The water level which will bypass this
structure is 71.0 feet NGVD.

Outflow from Alligator Lake drains north to Lake Lizzie by means of C-32G, and
runs northeast crossing U.S. Highway 441. The length of C-32G from the shoreline
of Alligator Lake to Lake Lizzie is 1,050 feet. C-32G maintains a constant design
floodwater stage between 64.8 feet NGVD {upper limit) and 62.9 feet NGVD {{ower
limit). its ground-surface slope is nearly flat, and its design bottom width is 5 feet.



Lake Lizzie and Coon Lake are connected by C-32F, which is 0.6 mites long. Its
design floodwater surface elevation is 64.8 and 62.9 feet NGVD (upper and lower
!timits respectively). Its design slope is nearly flat, and its design bottom width is 5

eet.

c-32D connecting Coon Lake to Trout Lake is 0.3 miles in length. Its design
floodwater surface elevation is 64.8 feet NGVD {upper limit), and 62.9 feet NGVD
{lower limit). Its design slope is nearly flat and its design bottom width is 5 feet.

C-32C connects Trout Lake to Lake Joel which lies within the Myrtle Lake basin.
The canal is 2.1 miles in length, with a design bottomn width of 5§ feet. Its design
floodwater surface elevation varies from 64.8 feet NGVD to 63.0 feet NGVD (upper
limit}), and 62.9 feet NGVD to 61.0 feet NGVD (lower limit).

5-58 which controls Alligator Lake is located on C-32C, 3,700 feet (0.7 miles)
downstream of Trout Lake. This structure is a double-barreled, corrugated metal
pipe culvert, controlled by stem-operated vertical lift gates. The gates are controlled
manually in accordance with the seasonal operational criteria. The purposes of this
structure are: {1) To maintain optimum upstream water control stagesin C-32 and in
Alligator Lake, Lake Lizzie, Coon Lake, Lake Center, and Trout Lake; (2) to pass the
design flood (30 percent of the SPF) without exceeding the upstream flood design
stage,-restricting downstream fiood stages and channel veiocities to nondamaging
leveis; (3) to prevent overtopping of the structure by breaking waves from Trout
Lake during the design storm and windy tide, and (4) to pass sufficient discharge
during low-flow periods to maintain downstream stages. The water level which wili
bypass this structure is 70.0 feet NGVD.

Comments on Historic Operation

5-58 is operated in accordance with the Lake Alligator regulation schedule.
This schedule represents the desirable water level throughout the year, and ranges
between 62.0 and 64.0 feet NGVD. Flood operation is followed if tne water-surface
elevation is above the prescribed level. Low-water operation is followed if the
water-surface elevation is below the prescribed level. The operation also depends
on hydraulic and structural limitations of the structure.

$-60 is operated in accordance with the Alligator Lake regulation schedule,
which ranges between 62.0 and 64.0 feet NGVD, and indicates the desirable water
level throughout the year. Flood operation is followed if the water-surface
elevation is above the prescribed level. Low-water operation is followed if the
water-surface elevation is below the prescribed level. The operation also depends
on hydraulic and structural limitations of the structure.

Flood Control Operations: $-58 controls the discharge north from Alligator Lake,
and 5-60 controls the discharge south from Alligator Lake. Consequently, discharges
from both $-58 and 5-60 must be considered to establish release schedules. When
the water level in Alligator Lake is within 0.5 feet above the prescribed level, a
release schedule, based on forecasted inflow, is established to return the lake to that
level within 15 days. When the lake stage is over 0.5 feet from the prescribed level,
maximum releases subject to hydraulic and structura! limitations are made.



Low-Water Operation: Whenever the lake level is below the prescribed level,
minimum releases from S-60 are made to satisfy downstream demands. No releases
are made from 5-58 when the lake level is below the prescribed level.

Structural Limitations: The maximum water level drop across the 5-60 is 7 feet, and
the headwater elevation cannot exceed 68.0 feet NGVD. The maximum water level
drop across 5-58 is 2 feet; the headwater elevation cannot exceed 64.0 feet NGVD.

Hydraulic Limitations: The gate opening for $-60 is controlled in accordance with
the "Maximum Allowable Gate Opening Curve” to prevent damage from high
velocities. Before large discharges are made, the gate has to be opened gradually to
allow tailwater stages to rise.- '

S-60 and C-33 were completed in December 1966 for the purpose of providing
some requlatory control; however, it was not until the completion of S-58 in October
1969 that fuil control was possible. The current regulation schedule is shown in
Figure 1C.
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LAKE GENTRY BASIN

Description of the Basin

The Lake Gentry basin, located in Osceola County, has an area of 51.7 square
miles {Figure 2A). This basin is in the central-eastern part of the UKRW (Figure 2B).
Lake Gentry has an approximate area of 2.8 square miles at a stage of 61.8 feet
NGVD.

Most of the water from Alligator Lake discharges into Lake Gentry through
C-33 and S-60. Brick Lake (1.2 square miles) and Pearl Lake (80 acres), which are
northeast of Lake Gentry, drain southward through the Big Bend Swamp.

District Canals and Structures

The section of C-33 (Alligator-Gentry Canal) from S-60 to Lake Gentry is in the
Lake Gentry basin. This reach of C-33 is 1.8 miles long. Its design floodwater surface
level varies from 63.3 feet NGVD to 63.0 feet NGVD (upper limit), and from 61.7 feet
NGVD to 61.0 feet NGVD (lower limit) downstream of 5-60. Its design slope is nearly
flat, and its design bottom width varies from 10 to 20 feet.

$-63, which is the outlet of Lake Gentry, is on the Canoe Creek Canal (C-34).
Water levels in C-34, downstream of §-63, are further stepped down by 5-63A before
discharging into Lake Cypress.

S-63 is a reinforced concrete, gated spillway controlled by a stem operated,
vertical lift gate. This gate is operated according to seasonal operation criteria. The
structure is located 0.6 miles east of State Road 523 and 0.3 miles from Lake Gentry.
The purposes of this structure are: (1) To maintain optimum upstream water control
stagesin C-34 and in Lake Gentry, {2) to pass the design flood (30 percent of the SPF)
without exceeding the upstream flood design stage, and to restrict downstream
flood stages and channel velocities to non-damaging levels, and (3) to pass sufficient
discharge during low-flow periods to maintain downstream stages. The water level
which will bypass this structure is 68.5 feet NGVD.

Comments on Historic Operation

$-63 is operated in accordance with Lake Gentry’s regulation schedule, which
ranges between 59.5 and 61.5 feet NGVD, and indicates the desirable water level
throughout the year. Flood operation is followed if the water-surface elevation is
above the prescribed level. Low-water operation is followed if the water-surface
elevation is below the prescribed level. The operation depends also on hydraulicand
structural limitations of the structure,

Flood Control Operation: When the water level in Lake Gentry is is less than 0.5 feet
above the prescribed level, a release schedule, based on the forecasted inflow, is
established to return the lake to thatlevel within 15 days. When the lake stage is0.5
feet above the prescribed level, maximum releases subject to hydraulic and
structural limitations are made.

Low-Water Operation: Whenever the lake level is below the prescribed level,
minimum releases are made to satisfy downstream demands.

12



Structural Limitations: The maximum water level drop across the structure is 11 feet,
if the upstream water surface elevation is below 64.0 feet NGVD, or 10 feet, if the
upstream water surface elevation is over 62.8 feet NGVD. The headwater elevation
cannot exceed 67.0 feet NGVD.

Hydraulic Limitations: To prevent damage from high channel velocities, the gate
opening is in accordance with the "Maximum Allowable Gate Opening Curve”. The
gate also has to be opened gradually to allow tailwater stages to rise before large
discharges are made.

S-63 is the structure that regulates Lake Gentry. This structure is located at the
south end of the lake on the Canoe Creek Canal {C-34). Water levels in C-34,
downstream of $-63, are further stepped down by S-63A before discharging into
Lake Cypress. After completion of 5-63, S-63A, and C-34, regulation of Lake Gentry
began in May 1967. The current regulation schedule is shown in Figure 2C.

13
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S-63A BASIN

Description of the Basin

The S-63A basin has an area of 35.3 square miles {(Figure 3A), and is located in
Osceola County. its relative location within the UKRW is shown in Figure 3B. This
basin is upstream of Canoe Creek basin, and contains 3.4 miles of Canoe Creek Canal
(C-34) connecting Lake Gentry with Cypress Lake. The portion of C-34 which is part
of this basin extends from S-63 (outlet of Lake Gentry) 1o S-63A (that is half way
between Lake Gentry and Cypress Lake).

District Canals and Structures

Approximately 2.8 miles of Canoe Creek Canal (C-34) extending from $-63 to
S-63A are within the $-63A basin. This canal connects Lake Gentry to Cypress Lake.
lts design floodwater-surface elevation varies from 57.5 feet NGVD to 57.0 feet
NGVD downstream of 5-63 and upstream of $-63A, respectively. In this section, C-34
hasda grfound design slope of 1.74 feet per mile, and design bottom widths of 20, 40,
and 60 feet.

5-63A is a reinforced concrete, fixed-crest, gated spiliway with discharge
controlled by two stem-operated vertica! lift gates. The two gates are automatically
controlled in accordance with the seasonal operation criteria. The structure is
located on the Canoe Creek Canal (C-34), approximately 500 feet upstream of State
Road 523 and 2.8 miles upstream from Lake Cypress. The purposes of this structure
are: (1) To maintain optimum upstream water control stages in C-34, (2) to convey
the design flood without exceeding the upstream flood design stage, (3) to restrict
downstream flood stages and channel velocities to nondamaging Tevels, and (4) to
pass sufficient discharge during low-flow periods to maintain downstream stages.

Comments on Historic Operation

S-63A is operated, subject to hydraulic and structural constraints, to maintain
an optimum headwater elevation of 56.5 feet NGVD, insofar as possible, using
automatic control.

Flood Control Operation: When the headwater elevation rises to 57.25 feet NGVD,
the gates will open at 6 inches per minute; when the headwater elevation rises or
falls to 56.5 feet NGVD, the gates will become stationary; and when the headwater
elevation falls 56.19 feet NGVD, the gates will close at six inches per minute.

Low-Water Operation: Minimum releases to satisfy requirements will be made
during low-water periods. These requirements will be met from Lake Gentry, and
eventually without any control changes in S-63A.

Structural Limitations: The maximum water level drop across the structure is 11 feet,
if the upstream water elevation is below 58.0 feet NGVD, or 10 feet if the upstream
water elevation is over 58.0 feet NGVD. The headwater elevation cannot be higher
than 62.0 feet NGVD. '

Hydraulic Limitations: The gate opening is limited in accordance with the
Maximum Allowable Gate Opening Curve" for either automatic or manual
operation in order to avoid damage from high velocity discharges.

17
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CANOE CREEK BASIN

Description of the Basin

The Canoe Creek basin has an area of 6.9 square miles (Figure 4A), and is
located in Osceola County. This basin is in the central part of the UKRW (Figure 4B).

Canoe Creek Canal {C-34) is 6.4 miles long and conveys water from Lake Gentry
to Cypress Lake. This basin contains the last 2.9 miles of Cance Creek Canal, running
toward the west from $63-A to the inlet of Cypress Lake.

District Canals and Structures

The last 2.9 miles of Canoe Creek Canal (C-34) are in the Canoe Creek basin. Its
design floodwater surface elevation varies from 53.8 feet NGVD to 53.3 feet NGVD
(upper limit), and from 53.2 feet NGVD to 51.5 feet NGVD (lower limit) downstream
of $-63A and in Cypress Lake. Its ground-surface siope is nearly flat, and the design
?ottom widths are 60 and 70 feet, with the transition located 1.4 miles downstream

rom S-63A.

S-63A is located 2.8 miles upstream from Lake Cypress and maintains optimum
upstream water control stages in C-34. Its design characteristics are described in the
section corresponding to the $-63A basin.

This basin does not contain any water control structures.
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LAKE CYPRESS BASIN

Description of the Basin

The Lake Cypress basin has an area of 42.4 square miles (Figure 5A), located in
Osceola County; a small area of the basin, west of Lake Cypress, is located in Polk
County. This is one of the basins occupying the centrai part of the UKRW (Figure 5B).

Lake Cypress has an area of 6.4 square miles at a stage of 52.0 feet NGVD.
Flows from Lake Gentry and from Lake Tohopekaliga converge at Lake Cypress
through Canoe Creek canal and South Port Canail {(C-34 and C-35, respectively). Lake
Cypress receives approximately 30 percent of the flow from Reedy Creek.

District Canals and Structures

The South Port Canal {C-35}, 4.5 miles long, connecting Lake Tohopekaliga
with Lake Cypress, is in the Lake Cypress basin. Its design water-surface elevation
varies from 54.7 feet NGVD in Lake Tohopekaliga, to 53.6 feet NGVD in Lake Cypress.
Its design slope is 1.37 feet per mile. C-35 has design bottom widths of 27 and 20
feet; its transition is approximately 600 feet from the outlet of Lake Tohopekaliga,
just downstream of S-61.

S-61 regulates Lake Tohopekaliga. Its characteristics are described in the Lake
Tohopekaliga basin. Lake Cypress, together with Lake Hatchineha and Lake
Kissimmee, is regulated by S-65. This structure is located at the outlet of Lake
Kissimmee in the Kissimmee River (C-38), and is described in the section covering
Lake Kissimmee basin
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LAKE MYRTLE BASIN
Description of the Basin

The Lake Myrtle basin has an area of 47.5 square miles (Figure 6A ). Except for
a small area of this basin located in the northeast corner of Orange County, the
greater portion is located in Osceola County. Its relative location within the UKRW is
shown in Figure 6B. On occasion, Lake Myrtle basin receives water from Alligator
Lake basin (through Lake Lizzie). These releases from Alligator Lake basin to Lake
Myrtie basin occur when large discharges cannot be handled through C-33 to Lake
Gentry. A 1985 COE study indicated that during a 1in 10 year flood, water will flow
from Lake Myrtle basin to Alligator Lake. This study indicates that the peak will
occur in Lake Myrtie at stage 65.3 feet NGVD.

Lake Joel, which receives water from Trout Lake (Alligator Lake basin) through
$-58, has an area of 220 acres and is upstream of Lake Myrtle. In addition to these
lakes, another chain formed by Cat Lake, Lake Conlin, and Lake Preston discharges
into Lake Myrtle. Lake Myrtle, which is the last lake in this basin, is nearly one square
mile at a stage of 61.0 feet NGVD and discharges into Lake Mary Jane (Lake Hart
basin) by means of C-30. These five major lakes (in the basin) account for 10.5
percent of the total area of the basin. :

District Canals and Structures

C-32B which connects Lake joe! to Lake Myrtle 0.4 miles long. Its design
floodwater surface elevation is 62.9 feet NGVD and 60.9 feet NGVD (upper and
1owfer limits, respectively). Its design slope is nearly flat and its design bottom width
Is 5 feet.

Also, 1.4 miles of C-30, extending from the outlet of Lake Myrtle to 5-57, are
within this basin. C-30 connects Lake Myrtle (Lake Myrtle basin) with Lake Mary Jane
{Lake Hart basin). In this section of C-30, its design floodwater surface elevation is
62.8 feet NGVD (upper limit) and 60.8 feet NGVD (lower limit). Its ground-surface
slope is nearly flat, and its design bottom width is 5 feet.

S-57 is located on C-30, 1.2 miles downstream from Lake Myrtle. This structure
is a double-barreled corrugated metal pipe culvert, with discharge controlled by
stem operated vertical gates. The two gates are controlled manually according with
the seasonal operational criteria. The purposes of this structure are: (1} To maintain
optimum upstream water control stages in C-30 and in Lake Myrtle, Lake Preston
and Lake Joel; (2) to pass the design flood (30 percent of the SPF) without exceeding
the upstream flood design stage; (3) to restrict downstream flood stages and
channel velocities to nondamaging levels; (4) to prevent overtopping of the
structure by waves, from Lake Myrtle, breaking against the structure during the
design storm and wind tide; and (5) to pass sufficient discharge during low flow
periods to maintain downstream stages. The water leve!l which will bypass this
structure is 69.0 feet NGVD.

Comments on Historic Operation
5-57 is operated in accordance with the Lake Myrtle regulation schedule. This
schedule, which ranges between 60.0 and 62.0 feet NGVD represents the desirable

water level throughout the year. The flood operation procedure is followed if the
water-surface elevation is above the prescribed level. Low-water operation
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procedure is followed if the water-elevation is below the prescribed level. The
operation depends also on hydraulic and structural limitations of the structure.

Flood Control Operation: When the water level in Lake Alligator is within 0.5 feet of
the present level, a release schedule, based on forecasted inflow, is established to
return the lake to that level within 15 days. When the lake stage is over 0.5 feet
from the prescribed level, maximum releases are made, subject to hydraulic and
structural limitations.

Low-Water Operation: Whenever the lake level is below the prescribed level,
releases are not allowed.

1§tructura| Limitations: The maximum water level drop across the structure is 2.2
eet.

S-57, located in C-30 connecting Lake Myrtle to Lake Mary Jane (Lake Hart
basin), regulates Lake Myrtle, Lake Preston, and Lake Joel. Regulation began in
September 1969 upon completion of C-30 and $-57. The current schedule is shown in
Figure 6C.
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LAKE HART BASIN

Description of the Basin

The Lake Hart basin covers 60.1 square miles (Figure 7A), of which 55.2 square
miles are in Orange County and 4.9 square miles in Osceola County. This basin
occupies the northeastern corner of the UKRW, except for 16.9 percent of the area
which is outside the District boundary (Figure 7B).

C-29 serves as a connection between Lake Hart and Lake Mary Jane, which are
2.9 and 1.8 square miles in area at stages of 59.0 and 60.0 feet NGVD, while C-29A
connects Ajay Lake (150 acres) with Lake Hart. In addition, Barton Lake (330 acres),
located to the west of Lake Hart, is connected to that lake by means of a short
channel. A chain formed by Lake Nona-Red Lake-Buck Lake (620, 230 and 135 acres,
respectively) is also connected to Lake Hart through Myrtle Bay. Ajay Lake, the last
lake in this basin, connects to East Lake Tohopekaliga (Fells Cove) by means of C-29B.
Lakes in this basin accounts for 11.7 percent of the total area.

District Canals and Structures

Approximately one mile of C-30 connecting Lake Myrtle with Lake Mary Jane is
in the Lake Hart basin which extends from $-57 to Lake Mary Jane. C-29 (between
Lake Mary Jane and Lake Hart} and C-29A (connecting Lake Hart with Ajay Lake),
plus a small section of C-29B (downstream from Ajay Lake), are also in this basin.

: The last 1.1 miles of C-30, downstream of $-57, have a design floodwater
surface elevation of 61.6 feet NGVD (upper limit) and varies from 60.1 feet NGVD to
59.9 feet NGVD (lower limit) downstream of S-57 and in Lake Mary Jane. Its
ground-surface slope is nearly flat and its bottom width is 5 feet.

C-29 is 1.1 miles long, but most of its length is within the inundated area of
Lake Mary lane and Lake Hart. Nearly 2,000 feet of this canal separates both lakes at
normal elevations. Its design floodwater surface varies from 61.7 feet NGVD to 61.4
feet NGVD (upper limit), and from 59.8 feet NGVD to 59.7 feet NGVD (lower limit) in
Lake Mary Jane and in Lake Hart, respectively. Its ground-surface slope is nearly flat,
and its bottom width is 5 feet.

C-29A is 1.5 miles in length and connects Lake Hart with Ajay Lake. Its design
floodwater surface varies from 61.4 feet NGVD to 58.8 feet NGVD (upper limit), and
from 59.7 feet NGVD to 57.1 feet NGVD (lower limit) in Lake Hart and in Lake Ajay
;espectively. Its ground-surface slope is 2.16 feet per mile, and its bottom width is 10

eet.

The design characteristics of the small section C-29B located in Lake Hart basin
are described in District Canals and Structures, East Lake Tohopekaliga Basin.

5-62 is located on C-29A at the outlet of Lake Hart. Thisstructure is a reinforced
concrete, gated spillway controlled by a cable operated, vertical lift gate. Operation
of the gate is manually controlled in accordance with seasonal operational criteria.
The purposes of this structure are: (1) to maintain optimum upstream water contro!
stages in C-29, in Lake Hart and in Lake Mary Jane, (2} to pass the design flood (30
percent of the SPF) without exceedina the upstream flood design stage, and to
restrict downstream flood stages and channel velocities to nondamaging levels, (3)
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to prevent overtopping of the structure by breaking waves from Lake Hart during
the design storm and wind tide, and (4) to pass sufficient discharge during iow-flow
periods to maintain downstream stages. The water level which will bypass this
structure is 68.6 feet NGVD.

Comments on Historic Operation

$-62 is operated in accordance with the Lake Hart regulation schedule, which
ranges between 59.5 and 61.0 feet NGVD, indicating the desirable water level
throughout the year. Fiood operation is followed if the water-surface elevation is
above the prescribed level. Low-water operation is followed if the water-surface
elevation is below the prescribed level. The operation depends also on hydraulicand
structural limitations of the structure.

Flood Control Operation: When the water level in Lake Hart and Lake Mary Jane is
less than 0.5 feet above of the prescribed level, a release schedule, based on the
forecasted inflow, is established to return the lake to that level within 15 days.
When the lake stage is over 0.5 feet from the prescribed level, maximum releases
subject to hydraulic and structural limitations are made.

Low-Water Operation: Whenever the lake level is below the prescribed level,
minimum releases are made to satisfy downstream.

Structural Limitations: The maximum head on the structure is 7.2 feet.

Hydraulic Limitations: The gate opening is limited in accordance with the
"Maximum Allowable Gate Opening Curve”. To prevent damage from high
velocities, the gate also has to be opened gradually to allow tailwater stages to rise
before large discharges are released.

Lake Hart and Lake Mary Jane are regulated by $-62 located in C-29A, which
discharges into Ajay Lake. Regulation began in May 1970 after completion of 5-62
and C-29 in October 1969. The current regulation schedule is shown in Figure 7C.
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BOGGY CREEK BASIN

Description of the Basin

The Boggy Creek basin has a drainage area of 86.8 square miles (Figure 8A),
and is Ioca'r;eciJ in central-western Orange County, east of Florida's Turnpike. Its
drainage area extends southward from the center of the city of Orlando to the
boundary between Osceola and Crange counties, and has the largest inflow to East
Lake Tohopekaliga. The relative location of the Boggy Creek basin within UKRW is
shown in Figure 88. Twenty-four named lakes whose areas vary from 8 acres (Lake
Farrar) to 1.7 square miles (Lake Conway) are located in Boggy Creek basin, and
many of these are in the northern part of the basin. Of the 24 lakes only three , Mud
(240 acres) located one mile east of the Boggy Creek swamp, Gatlin {65 acres) located
just upstream of Lake Conway, and Warren (130 acres) located 4,000 feet east of
Lake Conway, are not landlocked at normal stages.

The main water-course of Boggy Creek, also known as the east branch, is 12
miles long. its headwaters originate in the southern lobe of Lake Conway, where a
canal on the east side of the lake flows east to Lake Warren {(Mare Prairie). This
upper portion of the basin is within the general urban area of Orlando, and is
characterized by numerous small lakes surrounded by gently rolling land. From
here, the creek follows a channelized course southward passing under the Beeline
Expressway, flowing through the Orlando International Airport property, and
passing under Boggy Creek Road. Downstream of this point the creek is no longer
channelized. This lower portion of the basin has a number of depressions and
swamps, many of which are connected to the main stream by natural sloughs or
small drainage ditches. The largest of these is known as the Boggy Creek Swamp,
which covers nearly two square miles acting as a natural retention area of runoff
from the basin. Upon leaving the swamp, the creek is well-defined to its outlet,
located on the northwestern shore of East Lake Tohopekaliga.

The west branch of Boggy Creek, which is channelized in certain sections,
extends from Lake Jessamine (306 acres) to Boggy Creek swamp. Due to Orange
County’s obstruction of the culverts under Qak Ridge Road on the west branch,there
is no flow under normal as well as frequent flood events from the area north of Qak
Ridge Road. Therefore, during moderate and severe flood events, the flow travels
north over Oak Ridge Road into Lake Jessamine, causing the lake to draininto Lake
Conway, flowing into the east branch of Boggy Creek. Lake Jessamine’s water
surface elevation is 5 feet higher than that of LaEe Conway.

Boggy Creek traverses both lands remaining in agricultural use (16 percent of
the basin) and lands which have undergone heavy urban development which
includes the Orlando International Airport (43 percent of the basin). Boggy Creek
swamp, together with other wetlands, lakes, and ponds, accounts for 18 percent of
the basin. The remainder of the basin, which has no control structures, consists of
forest uplands and recreational lands.
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EAST LAKE TOHOPEKALIGA BASIN

Description of the Basin

The East Lake Tohopekaliga basin has an area of 50.8 square miles (Figure 9A),
of which approximately 7.6 square miles belong to Orange County and 43.2 square
miles to Osceola County. Its relative location within UKRW is shown in Figure 9B.
East Lake Tohopekaliga is 19.9 square miles in area at a stage of 56.3 feet NGVD.
Lake Runnymede has an approximate area of 300 acres, and is located about 1,500
feet southeast of East Lake Tohopekaliga. Runnymede Canal connects Lake
Runnymede with East Lake Tohopekaliga.

Boggy Creek discharges into the northwestern shore of East Lake
Tohopekaliga. Lake Hart basin also discharges into this lake at Fells Cove through
the C-298 from Ajay Lake. Boggy Creek and Lake Hart basins contribute most of the
surface flow to East Lake Tohopekaliga. Two other basins, (Lake Myrtle and
Alligator Lake) are indirect contributors to East Lake Tohopekaliga. Flows released
from East Lake Tohopekaliga to Lake Tohopekaliga are conveyed by the St. Cloud
Canal (C-31) through $-59.

District Canals and Structures

Most of the 1.1 miles of C-29B connecting Ajay Lake with Fells Cove (East Lake
Tohopekaliga) are in the East Lake Tohopekaliga basin. Its design fiood water
surface elevation varies from 58.8 feet NGVD to 58.2 feet NGVD. (upper limit) and
from 57.1 feet NGVD to 56.5 feet NGVD (lower limit) in Ajay Lake and in Fells Cove,
respectively. Its ground-surface slope is nearly flat; its bottom width is 10 feet.

S-59 is the outlet of East Lake Tohopekaliga. This structure is a reinforced
concrete-gated spillway controlled by a cable operated, vertical lift gate. The gate is
currently controlled manually in accordance with seasonal operational criteria. In
January 1979, a fixed weir at 51.0 feet NGVD. was installed downstream of 5-59 to
increase tailwater elevation. The purposes of 5-59 are: {1) to maintain optimum
upstream water control stagesin C-31 and in East Lake Tohopekaliga, (2) to convey
the design flood (30 percent of the SPF} without exceeding the upstream flood
design stage, (3) to restrict downstream flood stages and channel velocities to
non-damaging ievels, (4) to prevent overtopping of the structure from East Lake
Tohopekaliga during the design storm and wind tide, and {5) to pass sufficient
discharge during low-flow periods to maintain downstream stages. The water level
which will bypass this structure is 65.0 feet NGVD.

Comments on Historic Operation

$-59 is operated in accordance with the East Lake Tohopekaliga regulation
- schedule, which ranges between 55.0 and 58.0 feet NGVD and indicates the
desirable water level throughout the year. Flood operation is followed if the
water-surface elevation is above the prescribed level. Low-water operation is
followed if the water-surface elevation is below the prescribed level. The operation
also depends upon the hydraulic and structural limitations of the structure.

Flood Control Operation: When the water level in East Lake Tohopekaliga is within
0.5 feet of the prescribed level, a release schedule, based on the forecasted inflow, is
established to return the lake to that level within 15 days. When the lake stage is
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over 0.5 feet from the prescribed level, maximum releases subject to hydraulic and
structural limitations are made. '

Low-Water Operation: Whenever the lake level is below the prescribed level,
minimum releases may be made to satisfy downstream demands.

Structural Limitations: The maximum water level drop across the structure is 8.0 feet
if the upstream water surface elevation is below 62.8 feet NGVD. The water level
drop will not exceed 8.0 feet if the upstream water surface elevation is higher than
62.8 feet NGVD.

Hydraulic Limitations: To prevent damage from high velocities, the gate opening is
limited in accordance with the "Maximum Allowable Gate Opening Curve." The
gate also has to be opened gradually to allow tailwater stages to rise before large
discharges are released.

East Lake Tohopekaliga and its small tributary Ajay Lake (Lake Hart basin) (see
or refer to Lake Hart basin) are regulated by 5$-59, located in the St. Cloud Canal
(C-31). Contingent upon the completion of construction of S-59 and C-31 in April
1963, and completion of Lake Tohopekaliga's outlet works, in late 1963, regulation
did not begin until 1964. This regulation schedule was modified in 1967 and was
used until 1981, when the existing schedule was introduced. The current regulation
schedule is shown in Figure 9C.

Water quality studies conducted since 1980 in the UKRW lakes showed that
phosphorus and nitrogen concentration, as well as chlorophylla levels in East Lake
Tohopekaliga, have been the lowest for all major lakes. The vegetated zone of this
lake comprises 30 percent of the total surface area at a regulation stage of 58.0 feet
NGVD. Restricted water level fluctuations had contributed to the deterioration of
aquatic habitat in East Lake Tohopekaliga. A low water berm had developed along
the shoreline at an approximate elevation of 55.0 feet NGVD. Organic sediments
had been continually deposited in this area, and had not been exposed to long-term
drying and compaction for at least 22 years. An extreme drawdown would help
reverse plant succession, allowing physical removal of heavy organic bands within
the littoral zone. The Florida Game and Fresh Water Fish Commission implemented
the extreme drawdown for East Lake Tohopekaliga, which was executed during the
spring of 1990 to reestablish native aquatic vegetation and improve lake habitat.
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SHINGLE CREEK BASIN

Description of the Basin

The Shingle Creek basin has an area of 111.4 square miles (Figure 10A), of
which 29.4 square miles are contained in Orange County and 82 square miles in
Osceola County. This basin occupies the northcentral part of the Upper Kissimmee
River basin, bounded by Reedy Creek basin to the west and Boggy Creek basin to the
east (Figure 10B).

Inflow from Shingle Creek frequently is a major component of the total inflow
to Lake Tohopekaliga. It may exceed 50 percent during the fall and winter months.
Shingle Creek itself begins at the Westside Manor pumping station (east of Turkey
Lake? and receives water from Clear Lake. In its headwaters, this creek receives
water from a populated area west of Orlando. The inflow then proceeds southward
for 24 miles to its outlet on the northwestern shore of Lake Tohopekaliga. The
northern one-third of the basin, in south Orlando, has been subjected to major
rasiden;cial gevelopment. The part of Shingle Creek that is within this area has been
channelized.

The southern one-third of the basin, south of the Orange County and Osceola
County line, consists of limited wetland areas with citrus and pasture land usage.

There are 22 named lakes in this basin with surface areas ranging from 10 acres
to 1.7 square miles {(Big Sand Lake). Many of them are located in the north and
northwestern sections of the basin. Most of these lakes are landlocked at normal
stages, although several lakes are directly connected to Shingle Creek. In this latter
category are included Lake Mann, Clear Lake, Lake Cain, Turkey Lake, Rattlesnake
Lake and Lake Catherine. Also included in the Shingle Creek drainage area is that
portion of Reedy Creek swamp, east of the Disney Qutfall Canal levee, from which
surface flow now discharges to Shingle Creek through its tributary the Brown's Farm
Canal.

When the outflow from the Reedy Creek Improvement District exceeds 800 to
900 cfs, water will flow east to Shingle Creek.

A plan of improvement for providing flood control and water management in
the Shingle Creek basin between Clear Lake and Lake Tohopekaliga has already
been authorized by the COE. The areas of greatest concern are that portion of the
basin north of the Florida Turnpike, the south Orlando area, and the development
areas along the creek immediately south of the city of Kissimmee. The network of
canals and ditches in the upper part of this basin, which extends north of Sand Lake
Road, offers less than 1 in 10 year flood protection throughout most of the basin.
Flooding in the south Orlando area would be caused by insufficient downstream
conveyance of a fast peaking storm runoff from this highly urbanized area. Most of
the flood damage would occur to residential areas between the Florida Turnpike
and the Old Winter Garden Road. The middle basin area from the Florida Turnpike
south to the Old Tampa Highway at Kissimmee has experienced almost no
development within the historic floodplain. Flood levels up to and beyond the 1in
10 year frequency will not cause damage to residential properties; however, some
damage could occur to pastures and groves in this area. Shingle Creek has been
identified in the past as a major source of pollution which was accelerating the
eutrophication of Lake Tohopekaliga. Any proposed project in this area should,
therefore, seek to address this problem.

44



The major sewage treatment facilities previously discharging into Shingle
Creek were converted to a no discharge disposal method during 1987; however,
discharges from the intensively developed urban areas of the upper basin remain a
major concern. The lower basin has experienced development between the Old
Tampa Highway and SR-531. This development consists of residential homes and a
large retirement housing complex. The existing creek channel can handle 1 in 10
year flood protection to this area. It is expected that extensive flood damage due to
storms which exceed that frequency may occur.

Shingle Creek Swamp covers approximately 4.7 square miles west of Shingle
Creek in southern Orange Counts (Figure 10A). The swamp receives much of the
storm water runoff from areas south and southwest of the city of Orlando, as well as
storm water runoff from the Valencia Water Control District. Except for its
connection with Single Creek, which runs along the eastern portion of the swamp,
Shingle Creek Swamp is largely isolated. The northeastern corner of the swamp area
has been divided by two powerline easements and service roads. The importance of
the swamp is in water management, flood attenuation, and water quality
improvement. The COE proposed project could cause environmental problems by
restricting the water flow into the eastern portion of the swamp. For this reason,
some modifications will have to be made to the COE plan to restore more overland
flow to the eastern portion of the swamp. Valencia Water Control District has
already begun to remove canal berms to increase overland flow to that portion of
the swamp.

This basin does not contain any water control structures.
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LAKE TOHOPEKALIGA BASIN

Description of the Basin

The Lake Tohopekaliga basin has an area of 131.4 square miles (Figure 11A).
Most of this basin is located in Osceola County except for the northernmost part
which is in Orange County. This basin occupies the central part of the UKRW
(Figure11B). The southernmost point of Lake Tohopekaliga is the outlet of this basin
discharging into Cypress Lake through C-35.

Lake Tohopekaliga, which has an area of 30.2 square miles at a normal stage of
53.7 feet NGVD, receives inflows from two major sources: Shingle Creek and St.
Cloud Canal (C-31) from East Lake Tohopekaliga. Lake Tohopekaliga is a shallow
lake having a mean depth of 7.0 feet at the maximum regulation stage of 55.0 feet
NGVD. Thistake alone represents approximately 23 percent of the entire area of the
basin. Fish Lake, a 220-acre lake located west of the St. Cloud Canal (C-31) and
northeast of Lake Tohopekaliga, discharges into Lake Tohopekaliga through an
excavated canal. Although it does not contribute flow to Lake Tohopekaliga, Brown
Lake, a 140-acre lake located to the southwest of Lake Tohopekaliga, is also part of
this basin. Discharges from Lake Tohopekaliga are conveyed by the South Port Canal
(C-35) to Lake Cypress through S-61.

District Canals and Structures

The St. Cloud Canal (C-31) connecting East Lake Tohopekaliga to Lake
Tohopekaliga is 3.9 miles long. 5$-59, which controls East Lake Tohopekaliga, is
located on C-31, 1,100 feet downstream of this lake. Its design water surface
elevation varies from 57.7 feet NGVD in East Lake Tohopekaliga to 54.8 feet NGVD in
Lake Tohopekaliga. C-31 has a ground-surface slope of 0.84 feet per mile, and a
bottom width of 20 feet.

S-61 controls Lake Tohopekaliga on the South Port Canal (C-35) at the outlet of
Lake Tohopekaliga on its southern shore. This structure is a reinforced concrete-
gated spillway controlled by a cable operated vertical lift gate. Operation of the
spillway gate is manually controlled in accordance with seasonal operational criteria.
This structure also includes a reinforced concrete lock with two pairs of sector gates.
The purposes of 5-61 are: (1) To maintain optimum upstream water control stagesin
Lake Tohopekaliga, (2) to pass the design flood without exceeding the upstream
flood design stage, and to restrict downstream flood stages and channel velocities to
nondamaging levels, (3) to prevent overtopping of the structure by wind tide from
Lake Tohopekaliga, and (4) to pass sufficient discharge during low-flow periods to
Jrfnaintain downstream stages. The water level which will bypass this structure i1s 62.0
eet NGVD.

The lock structure is 30 feet wide by 90 feet long with the invert elevation at
43.0 feet NGVD. The lock has hydraulically operated sector gates which allows
passage of vessels with a draft of less than 6 feet between the Kissimmee River (C-38)
and Lake Tohopekatiga.
Comments on Histori¢c Operation

: S-61 is operated according with the Lake Tohopekaliga regulation schedule.
This schedule ranges between elevations 52.0 and 55.0 feet NGVD and represents
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the desirable water level throughout the year. If the level is above the prescribed
level, flood operation is required. If the level is below the prescribed level,
low-water operation is required. The operation is also dependent on hydraulic and
structural limitations of the structure.

Flood Control Operation: When the water level in Lake Tohopekaliga is less than 0.5
feet above the prescribed level, a release schedule based on forecasted inflow is
established to return the lake to that level within 15 days. When the lake stage is
over 0.5 feet above the prescribed level, maximum releases subject to hydraulic and
structural limitations are made.

Low-Water Operation: Whenever the lake level is below the prescribed level,
minimum releases are made to satisfy downstream demands. -

Structural Limitations: The maximum water level drop across the structure is 10 feet,
if the upstream water elevation is below 55.0 feet NGVD; 6.0 feet if the upstream
water elevation is between 55.0 and 59.9 feet MGVD; and less than 6.0 feet if the
upstream water elevation is above 60.0 feet NGVD.

Hydraulic Limitations: The gate opening is limited in accordance with the
"Maximum Allowable Gate Opening Curve,” to prevent damage from high
velocities. The gate also has to be opened gradually to allow tailwater stages to rise
before large discharges are released.

The schedule of lock operation is based on the River and Harbor Act of August
8, 1917, established by the COE.

Construction of 5-61 and C-35 was completed in October 1963 and regulation
of Lake Tohopekaliga began in early 1964. Because of environmental
considerations, the regulation schedules for East Lake Tohopekaliga, Lake
Tohopekaliga, Cypress Lake, Lake Hatchineha, and Lake Kissimmee were modified in
1971 and in 1979. The current regulation schedule is shown in Figure 11C.

Preliminary investigations conducted on Lake Tohopekaliga in 1968-69
indicated that desirable aquatic habitat was deteriorating. Major factors
contributing to this deterioration were water level stabilization and poliution
associated with watershed development, compounded by rapid population growth.
To completely eliminate these problems, alternate methods of maintaining desirable
aquatic habitat was explored. An extreme drawdown of Lake Tohopekaliga was
recommended in 1969 as an experimental management effort to reduce, moderate,
or reverse symptoms of habitat degradation. The extreme drawdown would cause a
temporary negative impact on residents, merchants, and recreational users of the
lake, but long-term benefits to the lake would far outweigh any short-term
inconvenience. By early 1970 a basic program had been developed, and was
accepted by the community and controlling governmental agencies.

The drawdown consisted of a 7-foot vertical drop in water level from high
regulation stage of 55.0 feet NGVD to a drawdown stage of 48.0 feet NGVD. The
lake elevation remained low for six months, from March to September 1971, with
approximately 50 percent of the lake bottom exposed. As a result of the drought,
retilling to low regulation stage of 52.0 feet NGVD was delayed until March 1972. A
high regulation stage of 55.0 feet NGVD was achieved in March 1973. Beneficial
changes occurred as a result of the drawdown yielding a significant improvementin
fish population. Two years after the 1971 Lake Tohopekaliga extreme drawdown,
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fish population in the vegetated areas of the lake more than doubled the pre-
drawdown population.

Subsequent extreme drawdowns were achieved in 1979 and 1987. During the
1987 extreme drawdown of Lake Tohopekaliga, muck removal operations were first
implemented. Aquatic habitat was restored and improved along 12 miles of
shoreline during the three-month low water period. Over 215,000 cubic yards of
organic debris were scraped from 217 acres of prime sport fish spawning, feeding,
and rearing habitat. Fish population surveys completed in the spring of 1988
indicated that there was a 400 percent increase in the number of harvestable bass
found off the scraped areas when compared to adjacent sites that were not scraped .
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REEDY CREEK BASIN

Description of the Basin

The Reedy Creek basin has an area of 269.0 square miles {Figure 12A), of which
25.1 square miles are in Lake County, 26.6 square miles in Polk County, 105.7 square
miles in Orange County, and 111.6 square miles in Osceola County. This basin
occupies the northwest corner of the Upper Kissimmee River basin, and its entire
north area has a significant number of relatively small lakes. The Reedy Creek basin’s
relative location within UKRW is shown in Figure 12B.

Walt Disney World located in the Reedy Creek Improvement District is
bordered on the north, west, and south by Reedy Creek and the northwest portion
of Bay Lake. Reedy Creek runs southeast for 29 miles before splitting into two
branches near Cypress Lake. One branch enters Cypress Lake and the other one,
known as the Dead River, enters Lake Hatchineha. Historically 70 percent of the flow
has gone to Lake Hatchineha. Reedy Creek forms Lake Russell, which has an area of
725 acres, and is located 7 miles upstream of Cypress Lake.

During extreme rainfall events, water from Reedy Creek north of Highway 600
can flow to Shingle Creek through the Reedy Creek swamp.

The portion of ReedlI Creek basin operated by the District does not contain any

water control structures; however, there are several structures within this basin that
are operated by Walt Disney World.
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HORSE CREEK BASIN

Description of the Basin

Horse Creek basin, which is in the western part of UKRW (Figure 13A} has an
area of 26.5 square miles (Figure 13B). Only 11 percent of this area, located in
Osceola County, is within the District's boundary line. Over 88 percent is in Polk
County, and a small part of the basin is in Lake County.

This basin does not contain any water control structures.
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LAKE PIERCE BASIN

Description of the Basin

The Lake Pierce basin has an area of 75.9 square miles in area (Figure 14A), and
is located in Polk County. This basin is located in the southwest portion of the UKRW
(Figure 14B). Water from Lake Pierce, which has an approximate area of 6.1 square
milei(at a stage of 76.0 feet NGVD), flows into Lake Hatchineha through Catfish
Creek.

-Saddlebag Lake, Thomas Lake, Parks Lake, Cypress Lake, Little Gum Lake and
Brilg %um Lake, which range from 25 to 170 acres in area, are in the southeast part of
this basin.

This basin does not contain any water control structures.
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LAKE HATCHINEHA BASIN

Description of the Basin

The Lake Hatchineha basin has an area of 128.5 square miles (Figure 15A}, of
which 33.3 square miles are located in Osceola County and 95.2 square miles in Polk
County. This basin occupies the central-western portion of the UKRW (Figure 158).

Lake Hatchineha is approximately 14.8 square miles at a stage of 51.8 feet
NGVD, and most of its perimeter defines the boundary between Osceola County and
Polk County. A considerable amount of the western part of this basin drains to Lake
Marion which is approximately 5.4 square miles in area at 67.0 feet NGVD. Water
from Lake Marion to Lake Hatchineha is conveyed by Lake Marion Creek. Snell Creek
joins Lake Marion Creek just downstream of Lake Marion.

District Canals and Structures

Cypress-Hatchineha Canal {C-36) and part of Hatchineha-Kissimmee Canal
(C-37) are in the Lake Hatchineha basin.

C-36 is 3.1 miles long connecting Cypress Lake to Lake Hatchineha. its design
floodwater surface varies from 53.6 feet NGVD to 53.3 feet NGVD (upper limit), and
from 52.3 feet NGVD to 52.0 feet NGVD (lower limit) in Cypress Lake and in Lake
Haztnc?ineha, respectively. Its design slope is nearly flat, and its design bottom width
is eet.

Approximately half of €-37, which connects Lake Hatchineha to Lake
Kissimmee, is within this basin. C-37 is 4.4 miles in Ien%th and has a design bottom
width of 40 feet. Its design floodwater surface varies from 53.3 feet NGVD to 52.6
feet NGVD (upper limit), and from 52.0 feet NGVD to 51.5 feet NGVD (lower limit) in
Lake Hatchineha and in Lake Kissimmee respectively. !ts design slope is nearly flat.

$-65, located at the outlet of Lake Kissimmee on the Kissimmee River (C-38),
regulates Lake Hatchineha together with Cypress Lake and Lake Kissimmee.
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LAKE MARIAN BASIN

Description of the Basin

Lake Marian basin, located in Osceola County, has an area of 57.9 square miles
(Figure 16A) and occupies the southeast corner of the UKRW (Figure 16B). Lake
Marian has a surface area of 7.9 square miles at a stage of 59.1 feet NGVD.

Lake Marian is connected to Lake Jackson by a channel less than 2 miles long.
G-113 is located in this channel, 3,000 feet from the outlet of Lake Marian. This
structure is a triple-barreled corrugated metal pipe culvert, 72 inches in diameter,
which controls the discharge from Lake Marian to Lake Jackson. By means of the
Jackson Canal, water from Lake Jackson discharges into Lake Kissimmee. This culvert
is under an unimproved dirt road running southwest approximately 2.8 miles from
its intersection with Canoe Creek Road (523).

Comments on Historic Operation

The principal outlet for Lake Marian has historically been Fodderstack Slough
which connects with Jackson Canal. When water surface elevation at Lake Marian
reaches 59.0 feet NGVD, water begins to flow into Lake Kissimmee through
Fodderstack Slough.

The structure prevents overdraining Lake Marian and maintains optimum lake
stages between 58.0 and 60.5 feet NGVD. When water surface elevation upstream
of G-113 exceed 59.0 feet NGVD, water begins flowing to Lake Jackson. The stop
logs on G-113 are set at an elevation of 59.0 feet NGVD under normal conditions.
The number of boards in the risers are adjusted to regulate the lake stage within the
optimum range.
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LAKE WEOHYAKAPKA BASIN

Description of the Basin

The Lake Weohyakapka basin, located in Polk County, has an area of 97.8
square miles {Figure 17A). This basin occupies the southwest corner of the UKRW
(Figure 17B). Approximately 50 percent of Lake Weohyakapka basin (western
section) is outside of the District's boundary line. Lake Weohyakapka is 11.9 square
miles in area at a stage of 60.0 feet NGVD, and is connected to Lake Rosalie by
Weohyakapka Creek, which is 4.5 miles long. Lake Wales, Lake Easy, Lake Leonore
and Lake Moody which average 320 acres in size, are located along the western
boundary of this basin.

When the stage at Lake Weohyakapka is above 63.5 feet NGVD, water may also
flow through Blue Jordan Swamp to Lake Arbuckle, located outside of the UKRW.

This basin does not contain any water control structures.
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LAKE KISSIMMEE BASIN

Description of the Basin

The Lake Kissimmee basin has an area of 269.1 square miles (Figure 18A), of
which 175 square miles is located in Osceola County and 94.1 square miles in Polk
County. This basin occupies a considerable portion of the southern area of the
UKRW (Figure 18B). The west side of Lake Kissimmee forms the boundary between
Osceola County and Polk County.

Four major lakes are in this basin: Lake Kissimmee (55.5 square miles at a stage
of 50.8 feet NGVD); Lake Jackson (1.6 square miles at 51.0 feet NGVD) located in
Osceola County; Lake Rosalie (9.1 square miles at 53.5 feet NGVD); and Tiger Lake
(4.8 square miles at 51.0 feet NGVD) located in Polk County. Lake Jackson receives
water from Lake Marian basin by G-113. Jackson Canal conveys water from Lake
Jackson and Lake Marian to Lake Kissimmee. Lake Rosalie discharges into Tiger Lake
by means of Rosalie Creek, and Tiger Lake discharges into Lake Kissimmee through
Tiger Creek. Also, Lake Rosalie is connected directly to Lake Kissimmee by Zipprer
Canal located in Kissimmee Park. Lake Kissimmee is the largest lake of the UKRW.
The S-65 structure located at the outlet of Lake Kissimmee represents the discharge
outlet point for surface flows leaving the entire UKRW.

District Canals and Structures

The downstream half of C-37 connecting Lake Hatchineha to Lake Kissimmee is
in the Lake Kissimmee basin. The characteristics of C-37 are described in the section
on Lake Hatchineha basin.

G-103, located at the northern end of the lake on the Zipprer Canal, regulates
Lake Rosalie. The structure is a steel sheet pile weir with flashboard control and
controls, in part, the level of Lake Rosalie. The natural outlet of Lake Rosalie,
holv:vever, is Rosalie Creek, at the south end of the lake, which discharges into Tiger
Lake.

S-65 regulates Cypress Lake, Lake Hatchineha and Lake Kissimmee. This
structure is on the Kissimmee River (C-38) at the outlet of Lake Kissimmee. The
structure is a reinforced concrete, three-gated spillway controlled by three cable-
operated, vertical lift gates. The spillway is manually controlled in accordance with
seasonal operational criteria. This structure also contains a reinforced concrete lock
with two pairs of sector gates. The purposes of 5-65 are: (1) to maintain optimum
upstream water control stages in Lake Kissimmee, (2) to pass the design flood (30
percent of the SPF) without exceeding the upstream flood design stage, and to
restrict downstream flood stages and c%annel velocities to nondamaging levels, (3)
1o prevent overtopping of the structure by wave action from Lake Kissimmee during
the design storm and wind tide, and (4) to pass sufficient discharge during low-flow
periods to maintain downstream stages. The lock structure is 30 feet wide by 90 feet
long with downstream invert elevation at 38.0 feet NGVD and upstream invert
elevation at 40.5 feet NGVD.
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Comments on Historic Operation

G-103 is operated whenever Lake Rosalie is above schedule (54.0 to 54.5 feet
NGVD). Required discharges are calculated to bring the lake to regulation schedule
within two weeks by appropriate manipulation of the flashboards and uncontrolled
flows in Rosalie Creek. The water level which will bypass the structure is 57.0 feet
NGVD. '

S-65 is operated in accordance with the Lake Kissimmee regulation schedule,
which ranges between 49.0 and 52.5 feet NGVD, and indicates the desirable water
level throughout the year. Flood operation is followed if the water surface elevation
is above the prescribed level. Low-water operation is followed if the water-surface
elevation is below the prescribed level. The operation depends also on hydraulic and
structural limitations of the structure.

Flood Control Operation: When the water level in Lake Kissimmee is less than 0.5
feet above the prescribed level, a release schedule based on forecasted inflow is
established to return the lake to that ievel within 15 days. When the lake stage is
over 0.5 feet from the prescribed level, maximum releases are made, subject to
hydraulic and structural limitations. Maximum releases range from 3,000 cfs to
11,000 cfs, and depending on inflow between 5-65 and 5-65A, the flow at 5-65A is
regulated in such a way that it does not exceed 11,000 cfs. S-65A is located on the
Kissimmee River {C-38) nearly 10.6 miles downstream of $-65.

Low-Water Operation: Whenever the lake level is below the prescribed level,
minimum releases are made to satisfy downstream navigation demands.

‘Structural Limitations: The maximum water level drop across the structure is 10 feet.

Hydraulic Limitations: The gate opening is limited in accordance with the
"Maximum Allowable Gate Opening Curve,” to prevent damage from high
velocities. The gate also has to be opened gradually to allow tailwater stages to rise
before large discharges are released.

The schedule of lock operation is based on the River and Harbor Act of August
8, 1917, established by the COE.

Lake Hatchineha and Cypress Lake, together with Lake Kissimmee, are
regulated by 5-65 located at the outlet of Lake Kissimmee. The original GDM called
for Lake Hatchineha and Cypress Lake to be regulated together, and independent of
Lake Kissimmee by a structure in C-37 located between Lake Hatchineha and Lake
Kissimmee. Water elevations in Hatchineha and Cypress lakes were to be one foot
higher than that for Lake Kissimmee; however, it was determined feasible to
combine the regulation schedules of all three lakes, whereby the upper level of the
Kissimmee regulation schedule would be raised by 0.5 feet, and the Hatchineha and
Cypress lakes’ upper leve! of their reqgulation schedules would be lowered by 0.5
feet. Regulation began in August 1964 once construction of 5-65 was completed.
The current regulation schedule is shown in Figure 18C.

The extreme drawdown of Lake Kissimmee was completed in October 1977. Its
main purpose was to restore and maintain quality aquatic habitat in the lake to
stimulate sport fish populations. All major sport fish species were positively affected
by this drawdown. Bottom sediments were consolidated and coverage of
vegetation communities was improved. The effects of the drawdown were further
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documented by fish population studies and creel survey which were continued
through 1982. Rainfall patterns and lake stages recorded throughout this four-year
study (1979-1982) were erratic. In late summer of 1979, two tropical disturbances
affected the Kissimmee River Valley and nearly 20 inches of rainfall was recorded in
the city of Kissimmee. Lakes in the UKRW exceeded their high regulation stages and
remained high during the winter. In the summer of 1980, normal rainfall did not
occur; unusually dry weather continued throughout 1980 and 1981. The District
determined that this deficit rainfall period had produced a drought with a frequency
of 1in 200 years. Water stages in Lake Kissimmee dropped steadily throughout
1980, and the lake levels fluctuated barely 1 foot during the drought.

Public concern over the drought focused attention on the practice of
overdraining the lakes in the UKRW by June 1 of each year in anticipation of the
rainy season. Regulation schedules dictate discharges throughout the normat rainy
season (June-August). By premature overdraining for the rainy season and possible
hurricanes, water is removed from Lake Kissimmee and seldom recovered in late
summer when the lake stages are scheduled to rise. in fact, from 1970 through 1982,
Lake Kissimmee had reached a high regulation stage (52.5 feet NGVD) only three
times. Prior data from 1943 to 1960 indicated that Lake Kissimmee reached an
elevation of 52.5 feet NGVD in 9 of 18 years.
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FIGURE 18B. Relative Location of Lake Kissimmee Basin within the UKRW.
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APPENDIX 1 - BASIC CONCEPTS

Runoff and Drainage - All the water moving in the landlocked portion of the
hydrological cycle derives either directly or indirectly from precipitation, also known
as rainfall. Several things can happen to rain after it falls to earth. Atthe beginning
of a rainfall event, part of it forms the surface retention. Surface retention consists
mainly of two hydrologic processes, which are interception and depression storage,
and in minor proportion, evaporation during the storm (or rainfall itself). This part
of the rainfall is stored on the vegetal cover as interception and, as rain continues, in
surface puddles as depression storage. These components are commonly unified as
initial abstractions. After this, most of the water reaching the ground surface will
tend to infiltrate through the soil. As the soil becomes saturated, infiltration rate
tends to decrease,and at the same time, evapotranspiration begins playing its role.
The process of ET, evapotranspiration, consists of evaporation and transpiration.
Evaporation is briefly defined, in this case, as the process by which water is changed
into a gas and returned to the atmosphere. Transpiration is the process by which
water vapor escapes from a living plant, principally the leaves, and enters the
atmosphere. In field conditions it is practically impossible to differentiate between
evaporation and transpiration if the ground surface is covered by vegetation. The
two processes are commonly linked together and referred to as evapotranspiration.

Once infiltrating water has passed through the surface layers, it percolates
downward under the influence of gravity until it reaches the saturation zone at the
phreatic surface or "water table". This zone is also known as groundwater. Many
soils in South Florida are sandy and underlying rock strata. Flow of water is easily
accomplished through these permeable soils. When the water table level is higher
than the local surface water levels, water will enter the surface water from
groundwater. When the water table is lower than the local surface water level, flow
is from surface water to groundwater. Usually groundwater supplements stream
flow during periods of low rainfall, and surface water recharges groundwater
storage during periods of high rainfall. Although subsurface flow from
groundwater to surface water is important to the long term supply of water to a
canal or stream (it is sometimes referred to as "base flow"), it does not make
significant contributions, if at all, to streamflow during storm events of high rainfall.

In general, part of the storm rainfall retained on or above the ground surface is
surface retention, which with the infiltration and evapotranspiration losses are
subtracted from input rainfall resulting in the rainfall excess. This "effective" part of
the original rainfall is the one capable of yielding surface runoff after routing to the
basin outlet.

For the purposes of this atlas, the term drainage is used to refer to the total
surface and subsurface flows entering a lake and/or canal, or a creek from their
drainage basin. It is important to keep in mind that during a rain event (especially
one severe enough to cause flooding), it is surface runoff that is the important
contributor to this flow, and, at times, between rain events, subsurface flow from
groundwater to surface water is most important.

Runoff from a drainage area is a function of several factors: how much rain has
fallen and how often it has occurred, the depth to the water table, and how the land
in the drainage area is utilized. The amount of recent rain, and the depth to the
water table impose how much water there is in the soil. The degree to which the soil
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is saturated, in turn, determines how much of the falling rain may infiltrate the soil,
and thus, how much of the rain will run off to local streams.

Land use has a large influence on the amount of surface runoff entering local
streams, which will convey the water to the lakes, canals or creeks. Much of the
surface area in an urban development (i.e. roofs, roads, and parking lots) is
considered to be impervious to water. Almost all the rain falling on impervious areas
becomes surface runoff. Some water may be detained and will evaporate, but the
percentage of rainfall that enters local stream by surface runoff in an urban
development is usually considerable high. As a result, urban developments are
subject to high stream flows during rain events, and consequently they need to be
provided with drainage systems to avoid or minimize flooding damage.

A vegetated area can intercept and retain a significant part of the rainfall and,
consequently, surface runoff will diminish. This intercepted water has an additional
opportunity to evaporate or seep into the ground. Commonly, a small percentage of
the rain falling on a vegetated area will enter local streams, and subsequently will
produce surface runoff. For this reason, stream flows in vegetated areas are
moderated compared to urban developments.

Drainage Basin - A drainage basin can be defined as a certain area that due to
its topograp?:ic characteristics is able to convey the runoff produced by rainfall on it
to a final location, commonly known as the outlet of the basin. If rain falls over a
large area, some of the runoff from that storm will likely enter one stream, and some
of it will enter other streams. It is said that those streams "drain different basins, or
that they are in "different drainage basins.” Thus, a drainage basin of a stream is all
the land that contributes runoft to the stream or its tributaries. The boundar
between drainage basins is represented by the lines of highest elevation or "divide”
in a topographic map, from which water is able to establish two or more flow
patterns. Usually a large drainage basin or watershed, such as in this case, the Upper
Kissimmee River watershed, is divided into basins, such as the Cypress Lake basin.
This creates more accurate calculations because different factors affecting each
basin can be taken into consideration. Also, by subdividing a large area (watershed
or basin} into basins, hydrologic results can be obtained at intermediate points of
the entire basin, which, in this case, are represented at each subbasin.

Water Surface Elevation - A water surface elevation in a canal or a lake is the
vertical distance from the surface of the water to some reference elevation or
“"datum." The GDM reports from the COE use the elevations relative to the mean sea
level (m.s.l.). In the District, elevations are relative to the National Geodetic Vertical
Datum (NGVD). For practical purposes m.s.l. coincides with NGVD. Water surface
elevations may also be referred to as "stages.”

Important water surface elevations for a control structure are the headwater
(upstream) stage, and the tailwater (downstream) stage (see Control Structures).
The difference between these stages will affect the flow through or over the
structure. In general, flow increases as the difference in elevation increases.

Water surface elevations elsewhere in the canal reach are also important.
Obviously, if the stage exceeds the top elevation of the canal, flooding will occur.
Not as obvious is the fact that the stage in the canal may influence the water table
elevation of the local groundwater (see Runoff and Drainage).
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Water elevations or stages in the lakes are of crucial importance. These are
regulated by means of the control structures strategically located on the canals or at
the outlets of the lakes. This elevations should match as much as possible the values
given in the regulation schedule. For most of the lake, this regulation schedule can
be change onc.,e every three years to improve environmental conditions of the
lakes.

Control Structures - The structures referred to in this atlas are hydraulic works
(i.e. spillways, culverts, and weirs) located in the canals to control water surface
elevation (stage divide) or amount of flow (stage divide or water supply structure).

Hydraulic Analysis - The hydraulic profile of a canal is represented by a number
of water surface elevations taken along its length. The water surface elevations are
a function of the amount and location of the inflow to the canal, the size and shape
of the canal, the roughness of the material forming the canal, and the longitudinal
slope of the canal. Given the especial characteristics of the area, the slopes of the
canals are nearly flat. This condition characterized the so-called subcritical flow,
which is defined by regimes having low velocities and high flow depths. This regime
is controlled by downstream conditions, and the downstream water surface
elevation in the canal (often determined by a control structure or a lake) becomes
another factor affecting the hydraulic profile of the canal. Canals are design to
" convey a certain discharge without overtopping their banks. Designing a canal and
its structures consists of selecting values for the factors described above for which
none of the water surface elevations of the resulting hydraulic profile exceed the
elevation of the banks of the canal for the design discharge. An additional elevation
or "free-board” has to be added to the hydraulic profile to count as a safety
requirement. Since the design discharge is given and to a large extent, the siope of
the canal is determined by the topography of the area, it is the size and shape of the
canal and the downstream water surface elevation that are varied to obtain an
appropriate design. Because the factors that determine the water surface elevations
are either known or can be reasonably estimated, it is possible to calculate the
hydraulic profile of a proposed canal. In this way, an appropriate design can be
selected. Also, computation of the hydraulic profile can be used 1o determine the
flood protection provided by a canal constructed without regard to a specific design
storm, or for a canal whose design specifications have been modified. For instance,
increasing the cross-sectional area of a canal will, in general, allow the canal to pass
a given discharge at stages lower than before enlargement. This can also be
interpreted as an additional flood protection of the canal, that is, the canal can now
pass the runoff from a storm more severe than the design storm.

Design Storm - The design storm for a basin is the most severe storm for which
the canals, structures and/or lakes in the basin are able to handle the runoff yielded
by that storm without flooding occurring in the basin. Frequently, a basin is
described as having "flood protection” up to a certain design storm.

Any storm is described by the frequency with which it may occur. On a long
term average, a storm of a given intensity may occur, for exampile, once in every ten
years (i.e., the storm has a 10 percent chance of occurring in any given year). Thisis
written as 1-10 year, and is read as one in ten years. It must be understood that a
storm of a given intensity can occur at any time regardless of the frequency assigned
toit.

The U. S. Army Corps of Engineers (COE) specifies a Standard Project Storm
(SPS) for South Florida. The rainfall amounts for the SPS are those for a 1-100 year
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storm increased by 25 percent. The storm is assumed to occur during the hurricane,
or wet season, when water tables are high and soils are wet. These conditions will
maximize the runoff from the storm. The SPS is intended to be reasonably
characteristic of large storms that have or could occur in the Project area. The runoff
from the SPS is designated the Standard Project Flood (SPF). The capacity of a canal
and its structures may be given as a percentage of the SPF (e.g., 40 percent SPF). The
storm that would generate this amount of runoff is given by its frequency (e.g., 1-10
years). Note that it is implicitly assumed that these storms occur for antecedent
weather conditions that will maximize the runoff from the storm in the basin of
interest.

A severe storm of a certain frequency may not generate the same amount of
runoff in different basins of the same size even when antecedent weather
conditions or water table elevations for the basins are similar. Land use in the basins
will affect the relative amounts of surface runoff to be expected from the basins (see
Runoff and Drainage). Urban areas will often have more surface runoff than will
more vegetated areas.

The amount of runoff to be expected per unit area for design storms at various
recurrence intervals, antecedent conditions, and land use can be found in the COE
General Design Memorandums for the Project. The runoff calculated to occur for a
given set of storm frequency, antecedent conditions, and land use is the design
discharge.
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APPENDIX 2 - GLOSSARY

Designations Given to District Works

The letter C followed by a number, or a number and a letter, designates
a Central and Southern Fiorida Flood Control Project canal. Some
canails have also a proper name. For example, C-31 reads as "Canal 31",
also known as the St. Cloud Canal. C-32G reads as "Canal 32G", in
which G represents an specific section of the Canal 32 connecting
Alligator Lake to Lake Lizzie.

The letter S followed by a number designates a Central and Southern
Florida Flood Control Project structure (see Control Structures, under
Basic Concepts). For example, 5-59 read as "Control Structure 59". S
structures were built by the U.S. Army Corps of Engineers.

The letter G followed by a number designates a South Florida Water
Management District control structure (see Control Structures under
Basic Concepts). For example, G-113 reads as “"Control Structure 113. G
structures were built by the District.

Terms

This refers to the South Florida Water Management District (formerly
the Central and South Florida Flood Control District), the agency which
operates and maintains the Project.

General Design Memorandum (GDM)

This is a document prepared by the U.S. Army Corps of Engineers that
reports all work done preliminary to preparation of the final design of
a project. In the GDM for the Central and Scuthern Fiorida Project for
flood control and other purposes:

-the basins are delineated.

-a design storm is specified (commonly 10-year-return period, max.
5-day-duration) and the resulting runoff estimated for each basin.

-the flood protection to be afforded at each basin is identified.

-the size of canals, and the size and number of control structures is
determined.

Detail Design Memorandum (DDM})

1-XXX Year

- This is a document prepared by the U.S. Army Corps of Engineers that

contains all final design work regarding canals and structures.

This designates the recurrence interval or return period for a design
storm (see Desigh Storm, under Basic Concepts). For example, "1-100
yearstorm” reads as one in one in one-hundred year storm.
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Description of the Lake Wales Ridge
Study Area

The Lake Wales Ridge study area encompasses about 700 square miles in
Polk and Highlands Counties and includes one of the most productive citrus
regions in Florida. Citrus is one of the top agricultural crops in Florida
(excluding pastureland), accounting for about 75 percent of the nation’s
citrus production, and generating over $1.6 billion of revenue in Florida
annually. Nearly 40% of Florida’s citrus acreage occurs on the sandy soils
(Entisols) along the central Florida ridge systems. The most prominent of
these ridge systems is the Lake Wales Ridge. Citrus land use covers about
25 percent of the study area. Polk and Highlands Counties have been among
the top three citrus-producing counties statewide in Florida in recent years.

Sandy soils (entisols) in the vicinity of orange groves on Lake Wales Ridge. -
click to enlarge

The Ridge was selected for study because it is highly vulnerable to leaching
of chemicals such as pesticides and fertilizers. The sandy soils on the Ridge
are well drained and contain little organic matter to adsorb, or effectively
filter out, organic compounds. The long growing season in Florida
necessitates multiple applications of fertilizers and pesticides, thereby
increasing the potential for leaching of these chemicals compared to many
locations in the United States. Seasonally high rainfall amounts and
intensities in this region increase the potential for transport of contaminants
into the subsurface. Groundwater is the principal source of water supply on
Lake Wales Ridge, typical of most regions in Florida. Furthermore, the
groundwater system in the surficial (water table) aquifer is closely linked
with the numerous lakes in the region and is hydraulically connected with
the underlying Upper Floridan aquifer, the primary municipal water supply
for the region.



Split-spoon sample during drilling of monitoring wells typifies the uniformity
of the sandy deposits on the Ridge. - click to enlarge

Lake Wales Ridge has been the focus of a number of efforts to minimize
potential impacts of citrus agriculture on water resources. Citrus growers
and industry representatives, the University of Florida Institute of Food and
Agricultural Science (IFAS), and several state and federal agencies have
partnered in related research and monitoring in this region. Results of this
work have included the formation of collaborative industry-science working
groups, as well as development of guidelines and regulations for application
of specific agrichemicals to minimize potential transport into the subsurface,
including the adoption of fertilizer best management practices developed
specifically for Ridge citrus (State of Florida, 2002, Statute Title XXXV).
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APPENDIX E

Osceola County and Polk County Wellfield Maps
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CPMS Disclaimer:

THIS IS ONE MAP OF THE “POLK COUNTY COMPREHENSIVE PLAN MAP SERIES". IT MUST BE INTERPRETED IN
CONJUNCTION WITH THE OTHER MAPS OF THE SERIES AND THE OBJECTIVES AND POLICIES OF THE “POLK COUNTY
COMPREHENSIVE PLAN" AS ADOPTED AND AMENDED BY THE POLK COUNTY BOARD OF COUNTY COMMISSIONERS.
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GIS Mapping Disclaimer:

This GIS map is a resource of general infarmation. The Polk County BoCC makes no warranty, represantation or guaranty as to
the content, sequence, accuracy, timeliness or completeness of any of the database information provided herein. Accordingly, use
of this information is at the user's own risk. The Polk County BoCC explicitly disclaims any representations and warranties,
including, without limitation, the implied warranties of merchantability and fitness for a particular purpose. The Polk County BoCC
shall assume no liability for:

1) Any erfors, omissions, of i ies in the i ion provided of how caused;

2) Any decision made or action taken or not taken by any person in reliance upon any information or data furnished hereunder; or
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