Utility Advisory Board
CITY OF PUNTA GORDA, FLORIDA
NOVEMBER 26, 2018, 9:00 AM
CITY COUNCIL CHAMBERS
326 W. MARION AVE, PUNTA GORDA, FL 33950
NOTE: Anyone wishing to address the Council on any agenda item may do so at the appropriate time during the
meeting. Those who choose to speak must state their name for the record. Each person will be allowed to speak once
on each subject up to a maximum of three minutes.
I.

CALL TO ORDER/ANNOUNCEMENTS
A.

Roll Call

B.

Next Scheduled Meeting

1.

Monday December 24, 2018 (To be discussed due to Christmas Holiday office is closed)

II.

CITIZENS COMMENTS ON AGENDA ITEMS ONLY

III.

APPROVAL OF MINUTES
A.

IV.

REPORTS
A.
B.
C.

V.

RO Status Update

NEW BUSINESS
A.

VII.

Utilities Operational Data: Review of water and wastewater flows for October 2018
City Council Action on Utilities agenda: Utilities agenda items presented to City Council in
October/November 2018.
Utilities Financial Report: Report of monthly and year end revenue and operations for Utilities
October 2018. (Not Available, to be emailed by finance)

UNFINISHED BUSINESS
A.

VI.

Review and approval of minutes from October 22, 2018

WWTP Capacity Evaluation Report (discussion only)
Presentation by CDM Smith
Scope of Services

STAFF COMMENTS

VIII. COMMITTEE/BOARD COMMENTS

IX.

CITIZENS' COMMENTS

X.

ADJOURNMENT

At meetings in which public hearings are reviewed, any member of the audience who wishes to speak will be
recognized and heard. All persons must be sworn in prior to offering testimony. Comments may be limited to
three minutes. The following motion format is recommended for use by an advisory board/committee in a
quasi-judicial proceeding: Based on the evidence and testimony presented at this Public Hearing for Item #
______, I find that this request (is/is not) consistent with the City of Punta Gorda Comprehensive Plan and
move that we recommend to the City Council (approval/approval with conditions/denial) of this request. If any
person decides to appeal any decision made by this Advisory Board/Committee with respect to any matter
considered at the meeting or hearing, he or she may need a record of the proceedings, and for such purpose he
or she may need to ensure that a verbatim record of the proceedings is made, which record includes the
testimony and evidence upon which the appeal is to be based. In accordance with the Americans with
Disabilities Act and Florida Statute 286.26, the location of this public hearing is accessible to persons with
disabilities. If you are a person with disability who needs any accommodation in order to participate in this
proceeding, you are entitled, at no cost to you, to the provision of certain assistance. Interpreters for the
hearing impaired (TTY 941-575-5013) or non-English speaking citizens, and any other special accommodations
can be requested by contacting the Human Resources Manager/Non-Discrimination Coordinator whose
address is 326 W. Marion Avenue, Punta Gorda, FL 33950, whose telephone number is (941) 575-3308, and
whose email address is humres@pgorda.us; at least two (2) calendars days prior to the meeting.

UTILITY ADVISORY BOARD
CITY OF PUNTA GORDA
11/26/2018
Print

Approval of Minutes*
Title:
Funds:
Recommended Action:
Summary:
Department/Division:

EXHIBITS:
1.

Minutes

Review and approval of minutes from October 22, 2018

:

:

Bill Schindler, Chairman
Mike Dougherty, Thomas Feneran, James Hoffman,
Haskell Rhett, Christopher Pflaum, Bil Tucker
Tom Jackson, Utilities Director
Kristin Simeone, Finance Director

A.

Roll Call

B.

Next Scheduled Meeting

1.

November 26, 2018 (to be discussed due to Thanksgiving)

-

Consensus of the Board was to hold the meeting on November 26, 2018, as scheduled.

-

There were none.

A.

September 26, 2018

-

Mr. Tucker MOVED, Mr. Pflaum SECONDED approval of the September 26, 2018 minutes.
MOTION CARRIED UNANIMOUSLY.

A.

Utilities Operational Data: Review of Water and Wastewater Flows for September 2018

-

Mr. Tom Jackson, Utilities Director, reviewed operational data reports, as delineated in
the agenda material, announcing the Shell Creek Reservoir stage elevation level was
slightly below the 50-year average. He reported transfer of 12.3 million gallons to the
Aquifer Storage & Recovery System and 31.7 million gallons to the Peace River Manasota
Regional Water Supply Authority during September 2018.

B.

City Council Action on Utilities Agenda: Utilities Agenda Items Presented to City Council
in September/October 2018

-

Mr. Jackson reported the Utilities Department presented no items to City Council at the
September 17, 2018, October 3, 2018, and October 17, 2018, meetings, noting the
performance objectives for Fiscal Year (FY) 2018/2019 would be presented at the
November 26, 2018, meeting.

C.

Utilities Financial Report: Report of Monthly and Year-end Revenue and Operations for
Utilities - September 2018

-

Ms. Kristin Simeone, Finance Director, drew members’ attention to the September 2018
financials, as delineated in the agenda material, explaining the Utilities Department was
in the process of re-appropriating unexpended funds. She then announced funds were
appropriated for the Septic to Sewer Master Plan project at the October 17, 2018, City
Council meeting.

-

Discussion ensued with regard to the timeline for the Comprehensive Annual Financial
Report for FY 2017/2018, the amount of debt service for FY 2017/2018 and the use of
the Utilities Administration line item.

A.

Utilities Response to Hurricane Michael (discussion only)

-

Mr. Jackson reported on the Florida Water/Wastewater Agency Response Network’s
efforts to repair utilities infrastructure in north Florida following Hurricane Michael,
stating the City had dispatched a crew of four wastewater technicians and assorted
equipment and materials to assist in mutual aid repairs, with a second crew to be
dispatched later. He predicted the City would be involved in the repair efforts for another
two to three weeks.

-

Mr. Schindler questioned if the Federal Emergency Management Agency would reimburse
associated expenses.

-

Mr. Jackson replied associated expenses would be billed to the utility responsible for the
infrastructure repaired.

-

Discussion ensued with regard to the use of mutual aid following hurricanes and the
particulars of funding and reimbursement of expenses associated with the City’s mutual
aid efforts.

-

Mr. Schindler requested a final report on associated expenses.

-

Mr. Tucker confirmed the crews which participated in mutual aid efforts would be
recognized.

-

Mr. Jackson noted staff had bottled 2,000 bottles of water as part of the relief effort.

-

Mr. Schindler inquired regarding the Septic to Sewer Master Plan, requesting monthly
reports in the future.

-

Mr. Jackson reiterated City Council had appropriated funding for Phase II of the Septic to
Sewer Master Plan project, which would take approximately six months to complete. He
explained the City was working in conjunction with Charlotte County as he was not
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certain the City had the authority to enforce connection to City utilities outside of City
limits.
-

Mr. Rhett inquired as to any water and wastewater service extension policy.

-

Mr. Jackson replied an individual within the City’s service area could enter into a
developer’s agreement, offering to include development of ordinance language
regarding same on a future agenda.

-

Mr. Pflaum requested clarification of whether the City could refuse to provide water
service to a newly constructed mobile home park which intended to use a package plant.

-

Mr. Jackson expressed uncertainty regarding same, stating he would request clarification
from the Legal Department.

-

Mr. Pflaum inquired if the City could require annexation in order to build a lift station.

-

Mr. Jackson replied he believed so, stating same was often addressed through a preannexation agreement.

-

Discussion ensued regarding pre-annexation agreements and the provision of utility
service.

-

Mr. Feneran suggested inclusion of an agenda item detailing the timeline and funding
of the Reverse Osmosis (RO) project each month.

-

Mr. Jackson stated he would include same, announcing the RO project was slightly ahead
of schedule and slightly under budget.

-

Consensus of the Board was to request a monthly status report on the RO project.

-

Mr. Feneran questioned if the agreement for the construction of the RO plant included a
provision in the event increased costs resulted in higher expenditures.

-

Mr. Jackson replied only change orders initiated by the City could impact the City’s cost.

-

Meeting Adjourned: 10:18 a.m.

________________________________
Bill Schindler, Chairman
___________________________________
Sara Welch, Recording Secretary
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UTILITY ADVISORY BOARD
CITY OF PUNTA GORDA
11/26/2018
Print

Reports*
Title:
Funds:
Recommended Action:
Summary:
Department/Division:

EXHIBITS:
1.

OP Data

Utilities Operational Data: Review of water and wastewater flows
for October 2018

CITY OF PUNTA GORDA
UTILITY OPERATIONAL DATA
RUNNING TWELVE MONTH AVERAGES
WATER AND WASTEWATER FLOWS
(941) 575-3339
TREATMENT PLANT CAPACITIES AND FLOWS AS OF :

1-Oct-18
WATER
PWS 6080051
10.00 MGD
5.59 MGD
5.90 MGD
59.03%

FACILITY ID NUMBERS
PLANT DESIGN/CAPACITY
ROLLING 12 MON AVG
ROLLING 3 MON AVG
PERCENT OF CAPACITY (3MON ADF)
ERU'S SERVED
INSIDE CITY
OUTSIDE CITY
TOTAL

WASTEWATER
FLA118371
4.00 MGD
2.53 MGD
2.69 MGD
67.31%

15,155
7,271
22,426

MONTH

YR

OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUNE
JULY
AUG
SEP
OCT

2017
2017
2017
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018

TOTAL
MIN
MAX

Reservoir Level
1-Oct-18
ft.msl
53 Year Avg
5.57
Current *
5.35
Flow MGD^
231.77
No Flow
5.00

13,805
3,130
16,935

WATER TREATMENT PLANT
Raw
Raw
ASR
PRMRWSA Water To Water To Water To
Water
Water Minus = In Minus = TO
Town
Town
Town
Monthly Peak Day Plus = Out Plus = From
Monthly
Avg
Peak Day
MG
MGD
MG
MG
MG
MGD
MGD
250.743
9.154
-56.330
-33.568
143.097
4.472
5.700
191.364
8.492
-10.300
2.443
168.268
5.609
6.683
174.494
6.843
0.000
16.957
160.615
5.181
6.073
159.913
6.646
0.000
18.724
164.627
5.311
6.184
150.748
6.472
0.000
15.232
155.978
5.571
6.500
170.548
5.120
0.000
17.440
193.041
6.033
7.288
132.766
6.342
41.160
16.950
189.488
6.322
7.328
97.870
5.919
52.050
18.016
148.097
4.628
7.001
179.009
7.899
3.920
16.895
144.174
4.651
6.098
241.986
8.812
-70.340
33.356
138.524
4.469
5.389
211.890
8.229
-61.110
32.364
121.299
3.913
4.857
176.760
7.318
-12.310
31.744
128.651
4.150
5.434
154.476
6.886
0.000
38.557
136.680
4.409
8.002

WASTEWATER TREATMENT PLANT
Monthly
Average
3-mth
Peak
Flow Day Flow
Rolling
Day
MG
MGD
Avg
Flow
MGD
MGD
74.519
2.404
2.404
3.032
69.275
2.235
2.320
2.511
72.060
2.325
2.321
2.747
75.448
2.434
2.331
3.104
73.351
2.366
2.375
2.892
77.976
2.515
2.438
2.720
67.748
2.258
2.380
2.555
91.438
2.950
2.574
5.341
72.750
2.425
2.544
3.564
76.554
2.469
2.615
3.163
94.776
3.057
2.650
3.870
81.298
2.710
2.745
3.690
71.595
2.310
2.692
3.274

2041.824
97.870
241.986

924.269
67.748
94.776

ANN. AVG DAY

-56.930

OP-15
Stored
143.760

5.594

GALS/ERU

225.110

5.120
8.812

1849.442
121.299
193.041
Recovered
0.000

3.913
6.322

2.532

226

150

ROLLING 3 MONTH AVERAGE OF WASTEWATER FLOWS(MGD)= 2.692
THIS MONTH

2.310

LAST 1

LAST 2

2.710

3.057

ROLLING 3 MONTH AVERAGE OF RAW WATER FLOWS (MGD) =
THIS MONTH

AVG (MGD)

4.983

LAST 1

LAST 2

5.892

6.835

NOTES:
ERU= Equivalent Residential Unit; MG=Million Gals; MGD= Million Gals per Day.
SWFWMD (Water Use Permit) WUP 200871.05
5.358 MGD Average; 6.901 MGD Peak Month Average.
^ Flow MGD Based on Monthly Average Daily Flow Over The Dam
~ Unofficial Rainfall Reported
* Provisional Data- Subject to change

U:\UAB\October 2018 MOR -

2.235
3.057

5.067

249

AVG (MGD)

4.857
8.002

5.903

2.320
2.745

RAINFALL
Month 1987-2018
Inches
AVG

3.23
0.30
1.00
1.75
1.50
0.90
1.20
16.70
5.30
6.80
15.10
3.60
1.60

2.88
1.61
1.79
1.50
1.95
2.97
2.35
3.63
10.10
8.10
9.47
7.59

55.75
51.06
2.511
109.2 %
5.341 % of Average Rainfall

UTILITY ADVISORY BOARD
CITY OF PUNTA GORDA
11/26/2018
Print

Reports*
Title:
Funds:
Recommended Action:
Summary:
Department/Division:

EXHIBITS:
1.

CC Action

City Council Action on Utilities agenda: Utilities agenda items
presented to City Council in October/November 2018.

Utilities Items on City Council Agenda
October 3, 2018
No Utilities this agenda

October 17, 2018
No Utilities this agenda

November 7, 2018
No Utilities this agenda

UTILITY ADVISORY BOARD
CITY OF PUNTA GORDA
11/26/2018
Print

Reports*
Title:

Funds:
Recommended Action:
Summary:
Department/Division:

EXHIBITS:
1.

UT Financials

Utilities Financial Report: Report of monthly and year end
revenue and operations for Utilities October 2018. (Not
Available, to be emailed by finance)

City of Punta Gorda
Utility Operations, Maintenance and Repair Fund
Revenue and Expense Report
As of October 31, 2018 (8.3% of the fiscal year lapsed)

Revenue Report
Charges for Services
Miscellaneous Revenue
Transfer-Water & Sewer Impacts
Carry Over Beginning
Prior Year Encumb/Reappropriations
Total Revenue

Expense Report
Billing and Collections
Utilities Administration
Water Treatment
Wastewater Collection
Wastewater Treatment
Water Distribution
Fleet Maintenance
Non Departmental
Capital Outlay
Transfer to Construction Fund
Transfer to Debt Service Funds
Projected Carryover Ending
Total Expense

Year to
Date
Estimated
$1,264,813
11,793
0
0
0
$1,276,606

Year to
Date
Actual
$1,276,323
3,338
0
0
0
$1,279,661

Revenue
Percent
100.9%
28.3%
0.0%
0.0%
0.0%
100.2%

Year to
Date
Estimated
$53,881
75,336
248,955
164,694
212,358
173,594
16,168
61,006
0
0
0
0
$1,005,992

Year to
Date
Actual
$43,720
66,253
225,547
145,458
192,011
153,111
14,755
42,530
0
0
0
0
$883,385

Expense
Percent
81.1%
87.9%
90.6%
88.3%
90.4%
88.2%
91.3%
69.7%
0.0%
0.0%
0.0%
0.0%
87.8%

Encumbered
$52,740
3,966
391,503
89,748
75,899
104,217
4,735
0
221,178
0
0
0
$943,986

Annual
Budget
$17,420,060
151,555
350,000
5,370,259
182,185
$23,474,059

Original
Budget
$17,420,060
151,555
350,000
5,370,259
0
$23,291,874

Unrealized
(Exceeds)
Balance
$16,143,737
$148,217
$350,000
$5,370,259
$182,185
$22,194,398

Annual
Budget
$731,689
957,188
3,245,547
1,855,014
2,983,207
2,056,885
197,356
762,072
870,259
1,585,000
744,200
7,485,642
$23,474,059

Original
Budget
$731,689
957,188
3,245,547
1,855,014
2,970,136
2,053,940
197,356
762,072
704,090
1,585,000
744,200
7,485,642
$23,291,874

Unencumbered
Balance
635,229
886,969
2,628,497
1,619,808
2,715,297
1,799,557
177,866
719,542
649,081
1,585,000
744,200
7,485,642
$21,646,688

Actual Exp &
Encumb. as %
Budget
13%
7%
19%
13%
9%
13%
10%
6%
25%
0%
0%
0%
8%

Charges for services includes water billings, sewer billings, water service installations, service charges, sewer tap fees, lein interest and fleet charges.
The miscellaneous income includes permits, fees, interest earnings, rental income, sale of assets or scrap, and other miscellaneous revenue.
The year to date budget estimates for personnel services are based on the biweekly payroll schedule.
The encumbered amounts are contracts and purchase order commitments for the balance of the fiscal year.
The difference between estimated and actual expenditures and estimated and actual revenues is attributable to
the planned use of beginning carryover balance for construction of capital improvements.

CITY OF PUNTA GORDA
UTILITIES OM&R FUND
Revenue & Expenses
As of October 31, 2018
Percentage of Fiscal Year Elapsed 8.3%
SUMMARY

FY 2019
Annual
Budget
REVENUES
Water Billings

Current
Annual
Projection

$

$

YTD % of
Annual Proj
w/o Encumb

Year to Date
Actual
with Encumb

-

0.0%

662,474

6.7%

-

0.0%

584,493

8.0%

584,493

8.0%

295,505

295,505

-

0.0%

32,693

11.1%

32,693

11.1%

Transfer from Water and Sewer Impacts
Total Revenues

350,000
17,921,615

350,000
17,921,615

-

0.0%
0.0%

1,279,661

0.0%
7.1%

1,279,661

0.0%
7.1%

EXPENSES
Departmental Operating Expenses
Capital Outlay
Debt Service
Transfer to Utilities Construction Fund
Total Expenses

12,772,942
704,090
744,200
1,585,000
15,806,232

12,788,958
870,259
744,200
1,585,000
15,988,417

16,016
166,169
182,185

0.1%
23.6%
0.0%
0.0%
1.2%

883,385
883,385

6.9%
0.0%
0.0%
0.0%
5.5%

1,606,193
221,178
1,827,371

12.6%
25.4%
0.0%
0.0%
11.4%

2,115,383

1,933,198

($182,185)

5,370,259
7,485,642

182,185
5,370,259
7,485,642

Other Revenues

Revenues in Excess(Shortfall) of Expenses
Prior Year Purchase Order Encumbrances
FY 2019 Operating Reserves (Beg)
FY 2019 Operating Reserves (End)

$
$

$

$

396,276

SIGNIFICANT CURRENT INFORMATION TO BE TAKEN INTO CONSIDERATION:
1. Actual YTD revenues compared to original YTD budget projection are 99% for Water billings and 100% for Sewer billings.
2. Actual YTD departmental operating expenses compared to original YTD budget projection are 88%
3. Prior year purchase orders of $182,185 were rolled over to FY 2019.
4. The current encumbrance balance is $946,986.

October 2018

October 2018

October 2018

October 2018

$

$

662,474

YTD % of
Annual Proj
with Encumb

7,335,040

9,941,070

9,941,070

%

Year to Date
Actual
w/o Encumb

7,335,040

$

Sewer Billings

$

Increase
(Decrease)

(547,711)

6.7%

Utilities OM&R Fund
Revenue and Expenditures
Actual / Projected by Month FY 2019

$7,000,000

YTD Revenue
YTD Expenditures

$1,279,661
$883,385

$6,000,000

$5,000,000

$4,000,000

$3,000,000

$2,000,000

$1,000,000

$0
Actual
Oct

Projected
Nov

Projected
Dec

Projected
Jan

Projected
Feb

Projected
Mar

Projected
Apr

Projected
May

Projected
Jun

Projected
Jul

Projected
Aug

Projected
Sep

Utilities OM&R Fund
Revenue and Expenditures‐Preliminary
Actual Oct through Sep FY 2018

$7,000,000

YTD Revenue
YTD Expenditures

$18,081,559
$20,486,114

$6,000,000

$5,000,000

$4,000,000

$3,000,000

$2,000,000

$1,000,000

$0
Actual
Oct

Actual
Nov

Actual
Dec

Actual
Jan

Actual
Feb

Actual
Mar

Actual
Apr

Actual
May

Actual
Jun

Actual
Jul

Actual
Aug

Actual
Sep

Monthly Comparison of Water Revenues FY13 to FY19
$1,200,000
$1,100,000
$1,000,000
$900,000
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$800,000
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$700,000
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$600,000
$500,000
$400,000

FY 2017
FY 19 YTD Budget
$669,132

FY 2018
FY 2019 Budget

FY 19 YTD Actual
$662,561

FY 2019

$300,000
$200,000
$100,000
$Oct

Nov

Dec
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May

Jun

Jul

Aug

Sep

CITY OF PUNTA GORDA
UTILITIES OM&R FUND
Major Water and Sewer User Fee Revenues
FY 2019 Year-to-Date through October 2018

Account Number

Description

Summary
Summary
Summary
Summary
402-0000-343.51-62
402-0000-343.51-63
402-0000-343.51-64
402-0000-343.51-65

WATER - BASE CHARGES INSIDE
WATER - BASE CHARGES OUTSIDE
WATER USAGE INSIDE
WATER USAGE OUTSIDE
SEWER USAGE INSIDE
SEWER USAGE OUTSIDE
WASTEWATER ERU INSIDE
WASTEWATER ERU OUTSIDE

Subtotals by Category
Water - Inside
Water - Outside
Sewer - Inside
Sewer - Outside

402-0000-343.31-36
402-0000-343.31-37
402-0000-343.31-38
402-0000-343.31-39
402-0000-343.31-40
402-0000-343.31-41
402-0000-343.31-42
402-0000-343.31-43
402-0000-343.31-44
402-0000-343.31-45
402-0000-343.31-46
402-0000-343.31-47
402-0000-343.31-50
402-0000-343.31-51
402-0000-343.31-62
402-0000-343.31-63
402-0000-343.31-64
402-0000-343.31-65
402-0000-343.31-68
402-0000-343.31-69
402-0000-343.31-74
402-0000-343.31-75

Water Revenue Accounts
WATER 1-5 RATE INSIDE
WATER 1-5 RATE OUTSIDE
FACILITY CHG/ERU WATER IN
FACILITY CHG/ERU WATR OUT
WATER 6-10 RATE INSIDE
WATER 6-10 RATE OUTSIDE
WATER 11-20 RATE INSIDE
WATER 11-20 RATE OUTSIDE
WATER 21-40 RATE INSIDE
WATER 21-40 RATE OUTSIDE
WATER >40 RATE INSIDE
WATER >40 RATE OUTSIDE
CUSTOMER BILLING CHG IN
CUSTOMER BILLING CHG OUT
IRRIGATION 1-10 INSIDE
IRRIGATION 1-10 OUTSIDE
IRRIGATION 11-30 INSIDE
IRRIGATION 11-30 OUTSIDE
IRRIGATION >30 INSIDE
IRRIGATION >30 OUTSIDE
COMMERCIAL USAGE INSIDE
COMMERCIAL USAGE OUTSIDE

Original
Projection
YTD FY 2019

Revised
Projection
YTD FY 2019

Actual
YTD FY 2019

Over/(Under)
Original
Projection
YTD FY 2019

Actual as %
of Original
Projection
YTD FY 2019

Over/(Under)
Revised
Projection
YTD FY 2019

Actual as %
of Revised
Projection
YTD FY 2019

204,074.00
116,387.00
255,976.00
92,695.00
82,478.00
17,119.00
378,037.00
100,230.00
1,246,996.00

204,074.00
116,387.00
255,976.00
92,695.00
82,478.00
17,119.00
378,037.00
100,230.00
1,246,996.00

205,065.79
117,687.20
252,137.97
87,670.14
83,553.04
17,679.61
380,161.77
103,098.85
1,247,054.37

991.79
1,300.20
-3,838.03
-5,024.86
1,075.04
560.61
2,124.77
2,868.85
58.37

100.49%
101.12%
98.50%
94.58%
101.30%
103.27%
100.56%
102.86%
100.00%

991.79
1,300.20
-3,838.03
-5,024.86
1,075.04
560.61
2,124.77
2,868.85
58.37

100.49%
101.12%
98.50%
94.58%
101.30%
103.27%
100.56%
102.86%
100.00%

460,050.00
209,082.00
460,515.00
117,349.00

460,050.00
209,082.00
460,515.00
117,349.00

457,203.76
205,357.34
463,714.81
120,778.46

-2,846.24
-3,724.66
3,199.81
3,429.46

99.38%
98.22%
100.69%
102.92%

-2,846.24
-3,724.66
3,199.81
3,429.46

99.38%
98.22%
100.69%
102.92%

106,101.00
41,363.00
161,987.00
94,557.00
42,079.00
6,888.00
35,291.00
3,921.00
10,645.00
1,923.00
4,127.00
1,284.00
42,087.00
21,830.00
9,155.00
344.00
7,841.00
592.00
4,637.00
0.00
36,100.00
36,380.00
669,132.00

106,101.00
41,363.00
161,987.00
94,557.00
42,079.00
6,888.00
35,291.00
3,921.00
10,645.00
1,923.00
4,127.00
1,284.00
42,087.00
21,830.00
9,155.00
344.00
7,841.00
592.00
4,637.00
0.00
36,100.00
36,380.00
669,132.00

105,194.93
42,755.45
162,803.02
95,429.50
38,198.03
5,465.30
30,011.22
2,731.86
10,147.32
625.59
3,461.46
464.94
42,262.77
22,257.70
11,972.79
720.09
10,311.90
382.25
4,819.88
2,191.14
38,020.44
32,333.52
662,561.10

-906.07
1,392.45
816.02
872.50
-3,880.97
-1,422.70
-5,279.78
-1,189.14
-497.68
-1,297.41
-665.54
-819.06
175.77
427.70
2,817.79
376.09
2,470.90
-209.75
182.88
2,191.14
1,920.44
-4,046.48
-6,570.90

99.15%
103.37%
100.50%
100.92%
90.78%
79.35%
85.04%
69.67%
95.32%
32.53%
83.87%
36.21%
100.42%
101.96%
130.78%
209.33%
131.51%
64.57%
103.94%
0.00%
105.32%
88.88%
99.02%

-906.07
1,392.45
816.02
872.50
-3,880.97
-1,422.70
-5,279.78
-1,189.14
-497.68
-1,297.41
-665.54
-819.06
175.77
427.70
2,817.79
376.09
2,470.90
-209.75
182.88
2,191.14
1,920.44
-4,046.48
-6,570.90

99.15%
103.37%
100.50%
100.92%
90.78%
79.35%
85.04%
69.67%
95.32%
32.53%
83.87%
36.21%
100.42%
101.96%
130.78%
209.33%
131.51%
64.57%
103.94%
0.00%
105.32%
88.88%
99.02%
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Percentage of Fiscal Year Elapsed 8.3%
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Projection
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Year to Date

YTD % of

Actual

Annual Proj
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Expense
Billing and Collections

$

-

0.0%

43,720

6.0%

96,460

13.2%

957,188

957,188

-

0.0%

66,253

6.9%

70,219

7.3%

Water Treatment

3,245,547

3,245,547

-

0.0%

225,547

6.9%

617,050

19.0%

Wastewater Collection

1,855,014

1,855,014

-

0.0%

145,458

7.8%

235,206

12.7%

Wastewater Treatment

2,970,136

2,983,207

13,071

0.4%

192,011

6.4%

267,910

9.0%

Water Distribution

2,053,940

2,056,885

2,945

0.1%

153,111

7.4%

257,328

12.5%

Fleet Maintenance

197,356

197,356

-

0.0%

14,755

7.5%

19,491

9.9%

Non-Departmental Operating

762,072

762,072

-

0.0%

42,530

5.6%

42,530

5.6%

Capital Outlay

704,090

870,259

166,169

23.6%

-

0.0%

221,178

25.4%

Transfer to Debt Services Funds

744,200

744,200

-

0.0%

-

0.0%

-

0.0%

1,585,000

1,585,000

-

0.0%

-

0.0%

-

0.0%

182,185

1.2%

883,385

5.5%

1,827,371

11.4%

Utilities Administration

Transfer to Utilities Construction Fund
Total Expense

$

731,689

15,806,232

$

$

731,689

15,988,417

$

$

$

$

$

$
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Executive Summary
Background
The City of Punta Gorda (City) owns and operates the City of Punta Gorda Wastewater Treatment
Plant (WWTP) which was originally constructed in 1984 and has undergone numerous
improvements since. CDM Smith was hired by the City to perform an existing treatment capacity
evaluation of the WWTP, which will serve as the basis for a subsequent Master Planning Study of
the WWTP. The Master Planning Study is not included in this scope of work.
This Existing Treatment Capacity Evaluation Report for the WWTP is a summary of the findings of
subtasks 1.2 through 1.7 included in CDM Smith’s Task Authorization 1. A brief overview of the
objective of each of the subtasks is provided below. Note that technical memorandums were
previously provided to the City for subtasks 1.2 through 1.5 and a report was previously
submitted for subtask 1.6.


Subtask 1.2 - Current Flows and Future Wastewater Projections: Analyze current
wastewater flows and develop projections for future flows for use in Subtask 1.7 Detailed
Unit Process Evaluation.



Subtask 1.3 – Flows and Loads Projections: Develop projections for future wastewater
flows and loads for use in Subtask 1.7.



Subtask 1.4 – Regulatory Review: Identify the regulatory requirements (current and
anticipated for the future) for the WWTP. The regulatory requirements will become the
basis of design for Subtask 1.7.



Subtask 1.5 – Design Criteria: Summarize the design criteria that will be the basis of
detailed unit process evaluation to be performed under Subtask 1.7.



Subtask 1.6 – Non-Process Evaluation of Existing WWTP:



•

To document the condition and performance of the major non-process components of
the WWTP, namely, the electrical system, the structures and the instrumentation
system.

•

To identify improvements needed to maintain compliant, safe and cost-effective
operation of the WWTP.

•

To set the groundwork for electrical, structural and instrumentation improvements
necessary to implement the process improvements which will be considered in the next
Phase of the Wastewater Treatment Works Improvement contract.

Subtask 1.7 – Detailed Evaluation of Each Existing Unit Process:
•

To understand current operating conditions and treatment capacity limitations for each
unit process in the WWTP.
ES-1
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•

To evaluate the treatment capacity of each unit process in the WWTP.

•

To evaluate the hydraulic capacity of each unit process in the WWTP.

ES.1 Flows and Loads
The City provided three years of operating data and discharge monitoring reports (DMRs) for the
WWTP. Data for the period from January 1, 2015 through December 31, 2017, were evaluated to
determine the updated influent flows and loads. Evaluation of historical daily plant influent data
was performed for flow, CBOD5, and TSS. The analyses found that the influent BOD5 loading is 60
percent higher than the original WWTP design. The peak hour flow (PHF) to annual average daily
flow (AADF) peaking factor was estimated to be 3.0, which is 50 percent higher than the factor
used in some previous designs at the WWTP. The 3.0 PHF/AADF peaking factor results in an
updated PHF of 12 MGD, which was utilized for the existing treatment capacity and the plant
hydraulic capacity evaluations. Note, as discussed during the project kick-off meeting, the two 20inch diameter force mains which transmit wastewater to the WWTP have a peak flow capacity of
9.0 MGD. However, for the evaluation of the long-term viability of the WWTP this report assumed
that as flows within the collection system increase additional transmission capacity to the WWTP
will be added to the collection system resulting in PHF up to 12 MGD reaching the WWTP.

ES.2 Treatment Capacity Evaluation
The treatment capacity of the WWTP was evaluated at the current permitted capacity of 4 MGD
AADF with the updated PHF peaking factor of 3.0 (i.e. a PHF of 12 MGD). The evaluation was
performed at the current permitted effluent discharge limits as specified in the South AWWTF
operating permit, permit number FLA118371 (these limits are provided in Section 3) and with
the updated plant loadings presented in Section 2. Based on the evaluation, Table ES-2
summarizes the treatment process components that are deficient in meeting treatment
performance required for the current rated capacity of 4 MGD AADF at the updated PHF peaking
factor of 3.0.
The existing WWTP has significant treatment capacity limitations that prevent it from being
operated at 4 MGD AADF. As discussed in Section 6, the existing WWTP can provide 3.3 MGD
AADF treatment capacity if the activated sludge process is operated solely as a high-rate nonnitrifying process. This process operation requires very tight SRT control to washout nitrifiers
from the system particularly at higher mixed liquor temperatures. If partial nitrification occurs,
elevated nitrite levels may be observed in the effluent. Effluent nitrite will consume a substantial
amount of chlorine. In addition, this process operation will reduce oxygen demand due to
suppression of nitrification while generating more waste activated sludge (WAS). The existing
aerobic digester volume was found to be sufficient to treat additional WAS. However, additional
blower capacity would be needed since the current blower capacity is shared between the
activated sludge process and the digesters. Further discussion of the limitations of the WWTP at
the estimated existing treatment capacity is provided in Section 6.
Based on the existing 3.3 MGD AADF treatment capacity and the projected population growth
(and associated increased wastewater flows), the treatment capacity of the WWTP will be
exceeded in 2021 if no improvements are implemented.
ES-2
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Table ES-2 Treatment Capacity Evaluation at 4 MGD AADF
Process
Equipment/Trea
tment Structure
Description

Existing
Equipment/Structure

Aeration Basins

Existing Equipment Design Capacity

Equipment
Deficiencies at 4 MGD
AADF Capacity
(Permitted Capacity)

AADF Capacity

PHF Capacity

Four 0.19 MG basins
0.76 MG (total)

3.3 MGD AADF 1

--

Aeration basins are
limited by clarifier
capacity

Jet Aeration
System Blowers

Aeration Basin and
Digesters: Four 100 HP
blowers

--

--

Additional blower(s)
needed 2

Secondary
Clarifiers

Four 50-ft diameter

3.3 MGD AADF

9.9 MGD PHF

Clarifiers do not have
sufficient capacity

Filter Pumps

Four submersible
pumps with VFDs

--

2.0 MGD (each)
6.0 MGD (firm)
8.0 MGD (total)

Pumps do not meet
firm capacity for PHF

Filtration

Three 453 ft2 deep
bed sand gravity filters

2.0 MGD (each)
4.0 MGD (firm)
6.0 MGD (total)

Filters do not meet
firm capacity for PHF 3

--

12.3 minutes of
contact time at
12.0 MGD

Additional CCT
volume is needed to
increase contact time
to meet high level
disinfection
requirements are PHF

Primary and
secondary digesters
can provide sufficient
SRT for Class B
biosolids

--

Digester volume is
sufficient, but blower
capacity is limited 2

Chlorine Contact
Tanks

Primary Aerobic
Digesters
Secondary
Aerobic
Digesters

Two tanks
Total contact volume
of 102,600 gal 4

Four 0.191 MG tanks
Two 0.191 MG tanks

Notes:
1.

2.

3.
4.

Activated sludge treatment capacity is limited by the secondary clarifier treatment capacity. This rated treatment
capacity is based on high-rate non-nitrifying activated sludge process with an SRT of 1.5 day at an MLSS
concentration of 2,200 mg/L.
Existing multistage centrifugal blowers serve the aeration basins aeration system and digester aeration system.
Existing blowers are insufficient to meet the air demand for both systems.
Assumed one filter is in backwash during peak flows.
Total effective chlorine contact volume includes second cell of the Water Quality Structure, two CCTs (except for the
effluent chambers), the Effluent Sampling Structure, the Deep Injection Well Pump Station and the pipes that
connect these structures.

ES.3 Plant Hydraulic Capacity Evaluation
The following bullets provide a list of observations based on the hydraulic model evaluation
performed for the WWTP.


The WWTP is capable of passing the 4 MGD current rated AADF without overflowing
structures or submerging weirs at any process structure.



The WWTP is not capable of passing more than 6 MGD without submerging the effluent
weirs in the aeration basins. The clarifier weirs were also submerged in the 8 MGD flow
scenario.
ES-3
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The WWTP is not capable of passing the 12 MGD, recommended PHF, without overflowing
the Headworks Structure, Splitter Box, and Aeration Basins. The clarifiers were also nearly
overflowing in this scenario.



Flows above 6 MGD must be diverted away from the filters to the Effluent Storage Ponds
and repumped back to the head of the plant for another round of treatment. This diversion
of flow is inefficient and may end up being unsustainable as influent flows increase.



Based on the boundary conditions used from the gravity hydraulics evaluation, the Return
Activated Sludge (RAS) pumping system has a firm capacity of 4.3 MGD which is less than
the target of 4.5 MGD required for the 8 MGD and 12 MGD influent flow scenarios. The RAS
pumping system does have the required firm capacity for the 4 MGD and 6 MGD scenarios.



Based on the Environmental Protection Agency’s (EPA) Design Criteria for Mechanical,
Electrical, and Fluid System and Component Reliability, the Effluent Pump Station should
have the capacity to convey the peak hour flow with the largest pump out of service (firm
pumping capacity). As flows above 6 MGD are diverted to the Effluent Storage ponds, the
peak hour flow for the effluent disposal system is 6 MGD. The hydraulic capacity evaluation
has determined that the firm pumping capacity of the Effluent Pump Station (one primary
pump in operation) of 2.9 MGD is not adequate. Therefore, additional capacity is required
to increase the firm capacity of the Effluent Pump Station to meet the 6 MGD peak hour
flow condition. Although this does not meet the EPA’s design criteria, it should be noted
that if both effluent primary pumps are in operation, the Effluent Pump Station is capable of
disposing of the 6 MGD peak filter capacity.

ES.4 Non-Process Evaluation
An evaluation of the non-process (electrical, structural and instrumentation) components of the
WWTP was performed. The majority of the findings are minor and can be readily addressed
through routine maintenance. The electrical system, however, was identified as needing extensive
capital improvements based on the age and condition of the equiment. CDM Smith recommends
the service entrance equipment, automatic transfer switch, and standby generator be replaced
with new equipment. The new electrical equipment should be located separate from the
generator, in a dedicated air-conditioned electrical room/building. In addition, the original facility
switchboards, motor control centers, transformers, and panelboards should be replaced.
Additionally, since the City has designated the WWTP as a hurricane shelter the generator and
electrical equipment should be sized to accommodate the full electrical load of the WWTP.
Currently, the generator is not sized to supply the full electrical load of the WWTP.

ES-4
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Introduction
1.1 Background
The City of Punta Gorda (City) owns and operates the City of Punta Gorda Wastewater Treatment
Plant (WWTP). The plant was originally constructed in 1984 and has undergone numerous
improvements since. CDM Smith was hired by the City to perform an existing treatment capacity
evaluation of the WWTP, which will serve as the basis for a subsequent Master Planning Study of the
WWTP. The master Planning Study is not included in this scope of work.

1.2 Objectives
This Existing Treatment Capacity Evaluation Report for the WWTP is a summary of the findings of
subtasks 1.2 through 1.7 included in CDM Smith’s Task Authorization 1. A brief overview of the
objective of each of the subtasks is provided below. Note that technical memorandums were
previously provided to the City for subtasks 1.2 through 1.5 and a report was previously submitted for
subtask 1.6.


Subtask 1.2 - Current Flows and Future Wastewater Projections: Analyze current wastewater
flows and develop projections for future flows for use in Subtask 1.7 Detailed Unit Process
Evaluation.



Subtask 1.3 – Flows and Loads Projections: Develop projections for future wastewater flows
and loads for use in Subtask 1.7.



Subtask 1.4 – Regulatory Review: Identify the regulatory requirements (current and anticipated
for the future) for the WWTP. The regulatory requirements will become the basis of design for
Subtask 1.7.



Subtask 1.5 – Design Criteria: Summarize the design criteria that will be the basis of detailed
unit process evaluation to be performed under Subtask 1.7.



Subtask 1.6 – Non-Process Evaluation of Existing WWTP:
-

To document the condition and performance of the major non-process components of the
WWTP, namely, the electrical system, the structures and the instrumentation system.

-

To identify improvements needed to maintain compliant, safe and cost-effective operation
of the WWTP.

-

To set the groundwork for electrical, structural and instrumentation improvements
necessary to implement the process improvements which will be considered in the next
Phase of the Wastewater Treatment Works Improvement contract.

1-1
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Subtask 1.7 – Detailed Evaluation of Each Existing Unit Process:
-

To understand current operating conditions and treatment capacity limitations for each
unit process in the WWTP.

-

To evaluate the treatment capacity of each unit process in the WWTP.

-

To evaluate the hydraulic capacity of each unit process in the WWTP.

1.3 Report Organization
Section 1 provides the report background and objectives.
Section 2 describes the process and presents the results of the evaluation of the current and future
wastewater flows and loads to the City of Punta Gorda Wastewater Treatment Plant (WWTP).
Section 3 identifies the regulatory requirements (current and anticipated for the future) for the
WWTP.
Section 4 summarizes the design criteria that were the basis of unit process evaluation.
Section 5 summarizes the findings of the non-unit process evaluation.
Section 6 describes the methodology and results of the treatment capacity evaluation.
Section 7 details the approach and findings of the hydraulic capacity evaluation.

Appendix A provides a copy of the Final Non-Process Evaluation Report submitted in July 2018.
Appendix B provides sampling results and plant data from July 24 to August 6, 2018.
Appendix C provides influent specifier and estimated influent factions.

1-2
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Section 2
Updated Influent Flows and Loads
This section describes the process and presents the results of the evaluation of the current and
future wastewater flows and loads to the WWTP. This section is based on the Design Criteria –
Updated Influent Flows and Loads technical memorandum (June 2018) prepared by CDM Smith.
The primary findings are the updated influent loading criteria for the WWTP at an influent annual
average daily flow (AADF) of 4 MGD, which are summarized in Table 2-1 and the updated
projected maximum three-month average daily flow (3MADF) influent flow, which reaches 4.27
MGD in 2038.
The findings presented here were the basis for the Existing Treatment Capacity Evaluation
presented in Section 6 and Hydraulic Capacity Evaluation presented in Section 7 of this report.
The updated flows and loads will also be the basis for the future WWTP capacity evaluations.

2.1 Basis of Design Summary
CDM Smith evaluated operating data and discharge monitoring reports (DMRs) for the City of
Punta Gorda WWTP for three years from January 1, 2015, through December 31, 2017. In
addition, special sampling was conducted from July 24 to August 6, 2018. Table 2-1 summarizes
the updated influent flows and loads at the current permitted treatment capacity of 4.0 MGD
AADF.
Table 2-1 Updated Influent Flows and Loads Summary at 4.0 MGD AADF Permitted Treatment Capacity
Parameter

Unit

Flow
BOD5 2

AD 1

ADMM 1

MD 1

PH 1

MGD

4.00

5.72

10.85

12.00

mg/L

204

212

123

-

lb/day

6,800

10,126

11,148

-

mg/L

166

148

95

-

lb/day

5,547

7,048

8,553

-

mg/L

45

47

27

-

lb/day

1,510

2,248

2,475

-

mg/L

5.4

5.6

3.3

-

lb/day

181

269

296

-

TSS

TKN 3

TP 4

Notes:
1. AD: Average day, ADMM: Average day maximum month, MD: Maximum day, PH: Peak hourly.
2. The reported inhibited influent CBOD5 measurements were divided by 0.84 to estimate the uninhibited influent BOD5 concentrations.
3. Influent total Kjeldahl nitrogen (TKN) is not regularly monitored. A BOD5/TKN ratio of 4.5 was used to estimate the influent TKN loads.
This ratio was based on influent measurements taken from July 24, 2018 through August 6,2018
4. Influent total phosphorus (TP) is not regularly monitored. A TKN/TP ratio of 8.4 was assumed to estimate the influent TP loads based on
the ratio observed in another municipal WWTP influent in the same region.

2-1
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2.2 Development of Updated Flows and Loads
2.2.1 Methodology
The City provided operating data and DMRs for the City of Punta Gorda WWTP for eleven years.
The last three calendar years of data from January 1, 2015 through December 31, 2017 were
evaluated to determine the influent flows and loads at varying design conditions. The facility is
required to report measurements taken in 24-hour influent and effluent composite samples
collected once a week for five-day carbonaceous biochemical oxygen demand (CBOD5) and total
suspended solids (TSS) measurements. Evaluation of historical daily plant influent data was
performed for flow, CBOD5, and TSS. Influent total Kjeldahl nitrogen (TKN) and total phosphorus
(TP) concentrations are not routinely measured. Influent TKN loads were estimated based on a
BOD5/TKN of 4.5 which was estimated using BOD5 and TKN measurements taken during special
sampling from July 24 through August 6, 2018. A TKN/TP ratio of 8.4 based on the observed ratio
at another municipal WWTP in the same region was used to estimate TP loads.
A key step in influent data analysis is to generate mass loadings and develop mass loading
peaking factors to account for changes in concentrations due to seasonal variations and peak flow
events. The mass loading peaking factors are applied with flow peaking factors to develop design
concentrations for each constituent at each flow condition. The wastewater flow and mass
loading peaking factors are used to confirm the capacity of the biological treatment processes.
Table 2-2 summarizes the design conditions used to verify the capacity of the various treatment
processes.
Table 2-2 Design Conditions for Individual Unit Processes
Unit Process or Operation

Design Condition

Screening/grit removal

Peak hour flow

Aeration tanks

Average day maximum month BOD5 mass load

Aeration system

Maximum day oxygen demand

Secondary clarifiers

Maximum day solids loading and peak hour flow

Tertiary filters/disinfection

Peak hour flow

Biosolids processes

Average day maximum month solids production

The procedure outlined below accounts for the dilution in concentration or increase in loading of
some parameters during peak flow conditions that may occur during wet weather.



Determine daily mass loads



The daily mass loads for the influent parameters listed were calculated using the following
equation:

2-2
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T = Q×C × K
where:
T = mass load (lbs/day)
Q = Flow (MGD)
C = Concentration (mg/L)
K = Conversion constant, 8.34



Determine average day maximum month (ADMM) peaking factors
To determine the ADMM peaking factor for TSS, the 97th percentile of the daily mass load
was divided by the average of the daily mass load. A total of 36-month (3-years) data was
plotted vs percentiles for flows and loads projections. After eliminating outliers, and the
97th percentile was chosen to represent the ADMM influent loads. For all other parameters,
the 100th percentile was chosen following the same procedure.



Determine maximum day (MD) peaking factors
After plotting the daily values for the parameters and eliminating outliers, the following
percentiles were divided by the average of the daily mass load to determine MD peaking
factors: Flow, 100. TSS, 96. BOD5, TKN, and TP, 98.



Calculate design ADMM and MD concentrations
Using the design average daily mass loads along with the mass loading peaking factors
developed previously, the ADMM and MD concentrations were developed by dividing the
mass loading at each flow condition by the historical flow at that condition. This provides a
concentration that may be used with projected flows at each condition to project future
loadings.

2.2.2 Influent Flows and Loads
Table 2-3 summarizes the influent data, peaking factors, and concentrations developed
according to the above procedures. The facility reports CBOD5 measurements with the addition
of a nitrification inhibitor. Nitrification inhibitor was also shown to inhibit CBOD5 measurements.
Therefore, the inhibited influent CBOD5 measurements were divided by 0.84 to estimate the
uninhibited influent BOD5 concentrations presented below.
The City of Punta Gorda WWTP Operation and Maintenance Report Update (July 2016) presented
influent CBOD5 and TSS concentrations of 175 mg/L and 200 mg/L respectively at 4 MGD AADF
as the original design criteria. These original design concentrations and estimated loads are
presented in Table 2-3. There was no other information available on the original influent design
loading criteria. Activated sludge treatment processes are typically designed to handle ADMM
influent loads. The plant received ADMM influent BOD5 load of 6,295 lb/day during the last three
years from 2015 to 2017 when the influent AADF was 2.49 MGD. The influent ADMM CBOD5 load
of 6,295 lb/day is 73% higher than the estimated original design influent CBOD5 load of 3,634
lb/day. On the other hand, the current influent ADMM TSS load of 4,404 lb/day was only 6%
higher than the original design influent TSS load of 3,634. Influent ADMM BOD5 loads were
projected to be 10,126 lb/day at the permitted treatment capacity of 4 MGD AADF while the plant
was originally designed to treat influent CBOD5 load of 5,838 lb/day.
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Table 2-3 Influent Peaking Factors, Flows, and Loads
Original
Design
Critieria
1.0

AD

ADMM

MD

PH

1.00

1.43

2.71

3.0 1

BOD5 mass load

-

1.00

1.49

1.64

-

TSS mass load

-

1.00

1.28

1.54

-

TKN mass load

-

1.00

1.49 2

1.64 2

-

TP mass load

-

2

2

Parameter
Flow

Parameter
Flow
BOD5 3
TSS
TKN 4
TP 5

Parameter
Flow
BOD5
TSS
TKN
TP

Peaking Factors

1.00
1.49
1.64
Influent Flows and Loads at Current Operating Conditions (20152017)
AD
ADMM
MD
PH

MGD

Original
Design
Criteria
2.49

2.49

3.56

6.75

-

mg/L

175

204

212

123

-

lb/day

3,634

4,227

6,295

6,930

-

mg/L

200

166

148

95

-

lb/day

4,153

3,448

4,404

5,317

-

mg/L

-

45

47

27

-

lb/day

-

939

1,398

1,539

-

mg/L

-

5.4

5.6

3.3

-

lb/day

-

112

167

184

-

Unit

MGD

Original
Design
Criteria
4.0

mg/L

175

204

212

123

-

lb/day

5,838

6,800

10,126

11,148

-

mg/L

200

166

148

95

-

lb/day

6,672

5,547

7,084

8,553

-

mg/L

-

45

47

27

-

lb/day

-

1,510

2,248

2,475

-

mg/L

-

5.4

5.6

3.3

-

lb/day

-

181

269

296

-

Unit

Influent Flows and Loads at 4.0 MGD AADF Treatment Capacity
AD

ADMM

MD

PH

4.00

5.72

10.85

12.00

Notes:
1. PHF/AADF of 3.0 is proposed for 4.0 MGD AADF treatment capacity. The proposed PHF peaking factor of 3 is conservative and is expected
to decrease as the City’s wastewater collection system increases to serve a larger population.
2. Influent TKN and TP are not regularly monitored. Therefore, ADMM and MD peaking factors for these two influent parameters assumed
to be similar to influent BOD5 peaking factors.
3. The reported inhibited influent CBOD5 measurements were divided by 0.84 to estimate the uninhibited influent BOD5 concentrations.
4. Influent TKN is not regularly monitored. A BOD5/TKN ratio of 4.5 was used to estimate the influent TKN loads. This ratio was based on
influent measurements taken from July 24, 2018 through August 6,2018.
5. Influent TP is not regularly monitored. A TKN/TP ratio of 8.4 was assumed to estimate the influent TP loads based on the ratio observed in
another municipal WWTP influent in the same region.

2.2.3 Selection of Design Peak Hour Flow
CDM Smith evaluated the WWTP influent flow measurements from January 1, 2015 through
December 31, 2017. Daily influent flows are reported in the DMRs. Maximum daily flow is
determined from the reported daily flows. Hourly flow from three maximum day flows events
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from August 27, 2017 through August 29, 2017 were reviewed and yielded peak instantaneous
flows (PIFs) of 8.2, 7.3, and 6.3 MGD. The ratio of a PIF of 8.2 MGD to the AADF of 2.49 MGD
yields a PIF peaking factor of 3.30. This should not be confused with the PHF as the PIF is an
instantaneous measurement while a PHF is sustained over an hour. Therefore, the PIF should be
greater than or equal to the PHF.
Some of the treatment processes at the WWTP were designed for a PHF peaking factor of 3.0 and
PHF of 12 MGD. For example, the headworks designed and constructed in 2001 has a design PHF
capacity of 12 MGD. The deep injection well has a permitted maximum flow capacity of 12 MGD.
It is important to understand how raw wastewater is pumped to the WWTP for the selection of
the design PHF peaking factor. According to the detailed description provided in the March 2014
Operation and Maintenance Performance Report (OMPR) prepared for the WWTP permit
renewal, the wastewater in the City service area flows via gravity to approximately 139 Cityowned and privately-owned lift stations. These lift stations pump wastewater to the Master
Pumping Facility (MPF) on Henry Street and the Booster Pumping Facility (BPF) near the
Charlotte County Airport which have large ground level storage tank and pumping facilities in the
collection system. A total of 53 of the City’s 117 lift stations pump to the MPF, which receives
approximately 50 percent of the total wastewater flow. The MPF then pumps wastewater to the
BPF, which also receives wastewater from the City’s remaining 64 lift stations. Wastewater is
then pumped from BPF to the headworks at the WWTP. Combined storage capacity of the MPF
and BPF is 1.1 MG which provides flow equalization before the flow is pumped to the WWTP.
Therefore, the peak flows received at the WWTP can be considered as equalized flows.
A PIF peaking factor of 3.30 was determined from plant data. The peak wastewater flow that can
be pumped to the WWTP is limited by the MPF and BPF capacities. As flows increase, the PIF
pumped to the WWTP may not increase as the MPF and BPF may have worked at full capacity
during past wet weather flow events. A PHF peaking factor of 3.0 and design PHF of 12 MGD is
proposed considering the previous design criteria for some of the treatment processes at the
WWTP. As discussed during the project kick-off meeting, two 20-inch diameter force mains have
a peak flow capacity of 9.0 MGD. As the wastewater collection system gets larger and wastewater
flows increase in the future, the pump stations and the force mains will need to be upgraded to
handle increased flows. It was agreed at the kick-off meeting that the collection system
improvements including pumps stations and force mains will be done to maintain current WWTP
design influent PHF peaking factor of 3.0 and PHF of 12 MGD at the current permitted treatment
capacity of 4 MGD AADF. It was also agreed that when increasing the WWTP treatment capacity
beyond 4 MGD AADF in the future, the pump stations in the collection system can be designed to
maintain a PHF peaking factor of 3.0.
As the wastewater collection system size increases to serve larger population, the PHF peaking
factor is expected to decrease. In addition, the City recognizes the negative impacts of larger flow
peaking factor on the wastewater collection system and the wastewater treatment plant.
Therefore, the City has a program and an annual budget to reduce the I&I in its collection system.
Although, the proposed PHF peaking factor of 3 is conservative, it will need to be evaluated in the
future and prior to any large capital improvements projects for a possible reduction.
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2.3 Future Flow Projections
2.3.1 Future Equivalent Residential Unit and Flow Projections
The historical and projected future equivalent residential units (ERUs) in the City of Punta Gorda
wastewater service area is the basis for the future wastewater projections. For more accurate
future flow projections, any large planned developments and septic to sewer conversions should
also be considered in addition to the future population projections. However, the City indicated
that they are not aware of any large planned developments in the service area. The City indicated
that Jones Edmund and Associates is performing a study to evaluate the feasibility of septic to
sewer conversion in the City service area. This study will be completed in six months. CDM Smith
understands that even if septic to sewer is found to be feasible based on the study results, the
anticipated increase in wastewater flows from the additional sewer connections would be
relatively small. Therefore, the City agreed that the use of growth projections from the University
of Florida Bureau of Economic and Business Research (BEBR) reports would be adequate for
projecting future flows. The City typically uses a 1.5% annual growth for planning purposes but,
in general, the actual annual growth has been approximately 1.0%.
Table 2-4 presents the historical number of ERUs that receive wastewater service from the City
and the projected future ERUs based on medium and high growth. CDM Smith reviewed the
population projections for Charlotte County from the most recent BEBR publication, BEBR
Projections of Florida Population by County, 2020-2045 (January 31, 2018). CDM Smith estimated
an annual population growth to match the BEBR population projections for Charlotte County
from 2017 to 2020 and in five-year increments from 2020 to 2040 assuming a constant annual
population growth in each five-year interval. It is estimated that the annual medium population
growth will vary between 0.68% and 1.25% for the planning period of 2018 to 2038. These
medium growth projections are lower than the growth projections the City typically uses for
planning purposes. CDM Smith also reviewed BEBR high population growth projections for
Charlotte County and estimated an annual population growth of 3.18% for 2018, 2019, and 2020.
Annual population growths varying from 1.38% to 1.64% are estimated from 2021 to 2038 based
on high growth projections which are in better agreement with the City’s 1.5% annual growth
typically used for planning purposes. Therefore, CDM Smith proposes to use the high-growth
BEBR population projections for the future ERU projections for the planning period from 2018 to
2038. Table 2-4 highlights these projections in light blue.
Table 2-5 presents the future ERUs and wastewater flow projections. A wastewater flow of 151
gal/day per ERU was estimated using the actual wastewater AADF flows treated at the WWTP
and ERUs served from 2013 to 2017. The projected flow per ERU was applied to the number of
ERUs to determine the annual average daily flow for each year in the projection period. At the
end of the twenty-year planning period, an AADF of 3.63 MGD and a maximum 3-month average
daily flow (3MADF) of 4.27 MGD is projected for 2038. The 3MADF is the basis for the WWTP’s
permitted capacity.
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Table 2-4 Historical and Projected ERU that Receive Wastewater Service from the City of Punta Gorda
Medium Growth Projections

High Growth Projections

Year

ERU

Annual Percent
Change

ERU

Annual Percent
Change

2010 - Actual

15,311

-0.89%

15,311

-0.89%

2011 - Actual

15,397

0.56%

15,397

0.56%

2012 - Actual

15,445

0.31%

15,445

0.31%

2013 - Actual

15,600

1.00%

15,600

1.00%

2014 - Actual

15,749

0.96%

15,749

0.96%

2015 - Actual

16,002

1.61%

16,002

1.61%

2016 - Actual

16,380

2.36%

16,380

2.36%

2017 - Actual

16,667

1.75%

16,667

1.75%

2018 - Projected

16,876

1.25%

17,196

3.18%

2019 - Projected

17,088

1.25%

17,742

3.18%

2020 - Projected

17,302

1.25%

18,306

3.18%

2021 - Projected

17,489

1.08%

18,613

1.68%

2022 - Projected

17,678

1.08%

18,927

1.68%

Year

ERU

Annual Percent
Change

ERU

Annual Percent
Change

2023 - Projected

17,869

1.08%

19,245

1.68%

2024 - Projected

18,062

1.08%

19,569

1.68%

2025 - Projected

18,257

1.08%

19,898

1.68%

2026 - Projected

18,420

0.89%

20,206

1.55%

2027 - Projected

18,585

0.89%

20,520

1.55%

2028 - Projected

18,751

0.89%

20,838

1.55%

2029 - Projected

18,918

0.89%

21,162

1.55%

2030 - Projected

19,087

0.89%

21,490

1.55%

2031 - Projected

19,237

0.79%

21,798

1.43%

2032 - Projected

19,389

0.79%

22,109

1.43%

2033 - Projected

19,541

0.79%

22,426

1.43%

2034 - Projected

19,695

0.79%

22,747

1.43%

2035 - Projected

19,849

0.79%

23,072

1.43%

2036 - Projected

19,985

0.68%

23,381

1.34%

2037 - Projected

20,121

0.68%

23,693

1.34%

2038 - Projected

20,258

0.68%

24,009

1.34%
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Table 2-5 Future ERU and Wastewater Flow Projections for the City of Punta Gorda WWTP
ERU

Annual
Change

AADF

Wastewater
Flow per ERU

Maximum
3MADF/AADF

Maximum
3MADF

Year

-

(%)

(MGD)

(gal/day/ERU)

-

(MGD)

2010 - Actual

15,311

-0.89%

2.215

144.7

1.17

2.481

2011 - Actual

15,397

0.56%

2.144

139.3

1.23

2.324

2012 - Actual

15,445

0.31%

2.201

142.5

1.15

2.524

2013 - Actual

15,600

1.00%

2.281

146.2

1.18

2.663

2014 - Actual

15,749

0.96%

2.391

151.8

1.04

2.508

2015 - Actual

16,002

1.61%

2.404

150.2

1.14

2.575

2016 - Actual

16,380

2.36%

2.558

156.1

1.17

3.009

2017 - Actual

16,667

1.75%

2.514

150.9

1.20

2.881

2018 - Projected

17,196

3.18%

2.597

151.0

1.18

3.056

2019 - Projected

17,742

3.18%

2.680

151.0

1.18

3.153

2020 - Projected

18,306

3.18%

2.765

151.0

1.18

3.253

2021 - Projected

18,613

1.68%

2.812

151.0

1.18

3.308

Year

-

(%)

(MGD)

(gal/day/ERU)

-

(MGD)

2022 - Projected

18,927

1.68%

2.859

151.0

1.18

3.363

2023 - Projected

19,245

1.68%

2.907

151.0

1.18

3.420

2024 - Projected

19,569

1.68%

2.956

151.0

1.18

3.478

2025 - Projected

19,898

1.68%

3.006

151.0

1.18

3.536

2026 - Projected

20,206

1.55%

3.052

151.0

1.18

3.591

2027 - Projected

20,520

1.55%

3.100

151.0

1.18

3.647

2028 - Projected

20,838

1.55%

3.148

151.0

1.18

3.703

2029 - Projected

21,162

1.55%

3.196

151.0

1.18

3.761

2030 - Projected

21,490

1.55%

3.246

151.0

1.18

3.819

2031 - Projected

21,798

1.43%

3.293

151.0

1.18

3.874

2032 - Projected

22,109

1.43%

3.340

151.0

1.18

3.929

2033 - Projected

22,426

1.43%

3.387

151.0

1.18

3.985

2034 - Projected

22,747

1.43%

3.436

151.0

1.18

4.042

2035 - Projected

23,072

1.43%

3.485

151.0

1.18

4.100

2036 - Projected

23,381

1.34%

3.532

151.0

1.18

4.155

2037 - Projected

23,693

1.34%

3.579

151.0

1.18

4.210

2038 - Projected

24,009

1.34%

3.627

151.0

1.18

4.267

Figure 2-1 shows the 3MADF projections over time versus the estimated existing treatment
capacity. According to the future wastewater flow projections, the 3MADF is projected to exceed
the permitted treatment capacity of 4 MGD AADF by 2034. However, the estimated existing
treatment capacity of the WWTP is 3.3 MGD AADF as discussed in Section 6. The 3MADF is
projected to exceed the estimated existing treatment capacity of the WWTP by 2021. Therefore,
it is critical to address the identified treatment capacity limitations at the WWTP as soon as
possible to increase the treatment capacity of the WWTP to 4 MGD AADF.
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Figure 2-1 Maximum 3MADF by Year and the Estimated Existing Treatment Capacity of the City of Punta
Gorda WWTP
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Section 3
Regulatory Review
This section identifies the regulatory requirements (current and anticipated for the future) for
the City of Punta Gorda’s Wastewater Treatment Plant (WWTP). This section is based on the
Regulatory Review technical memorandum (June 2018) prepared by CDM Smith. The regulatory
requirements are the basis of design for the Existing Treatment Capacity Evaluation presented in
Section 6. The regulatory requirements identified for the WWTP are summarized in Table 3-1.

3.1 Current Permit Requirements
The City of Punta Gorda WWTP operates under Permit Number FLA118371. The permit was
issued on September 22, 2014 and expires on September 21, 2019. The City of Punta Gorda owns
and operates the WWTP with a permitted treatment capacity of 4.0 MGD annual average daily
flow (AADF). The WWTP’s main unit treatment processes include two mechanical screens, a grit
removal system, four activated sludge aeration basins equipped with a jet aeration system, four
circular secondary clarifiers, a filter feed pump station, three deep bed sand filters, two chlorine
contact chambers and gas chlorination system, an effluent pump station, and a deep injection
well. Treated effluent is disposed to an underground injection well which is a Class 1 well that
discharges to a G-IV groundwater. Treated effluent is required to meet high-level disinfection
standards.
Biosolids are aerobically digested to generate Class B residuals. The residuals are land applied to
447.3 acres of agricultural land located onsite. The biosolids land application site operates under
Permit Number FLA804746. This permit expired on June 03, 2018 and CDM Smith submitted a
permit renewal application on May 31, 2018. The application rate is limited to 370 dry tons per
year and single sample concentrations and cumulative application limits for metals are defined by
Rule 62-640.700. Class B pathogen requirements are outlined in 40 CFR 503, the Federal
Biosolids Rule, for the use of sewage sludge. The City measures colony-forming units (CFU) in
residual samples to show Class B pathogen requirements are met. Geometric mean of seven
samples must have less than 2 million CFU.
The WWTP effluent was used for agricultural reuse (restricted public access) until 2001. The
effluent was used to irrigate 447.3 acres of hayfields and local farmers harvested the hay. The
City constructed a Class 1 deep injection well (Permit No. 104020-015-UO/1M) and started
disposing of all the WWTP effluent in the deep injection well by August 2001. FDEP revised the
permit on June 23, 2011 and required the WWTP effluent to meet the high-level disinfection
standards due to upward migration concerns in the deep injection well. The City constructed
new deep bed sand filters to reduce effluent total suspended solids (TSS) below 5 mg/L. The
Florida Administrative Code (FAC) specifies a minimum total residual chlorine (TRC) of 1 mg/L
and a minimum chlorine contact time of 15 minutes at the PHF for high level disinfection. Also,
higher TRCs may need to be maintained in the chlorine contact tanks (CCTs) depending on the
available tank volume and fecal coliform counts in the deep bed filter effluent. Per FAC 62600.440 high-level disinfection requirements stated in Section 5(c):
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1. For an effluent containing 1,000 fecal coliforms, or less, per 100 mL before disinfection, the
product of the TRC used for design (expressed in mg/L) and the contact time at PHF (expressed in
minutes) shall be at least 25.
2. For an effluent containing greater than 1,000 and up to and including 10,000 fecal coliforms
per 100 mL before disinfection, the product of the TRC used for design (expressed in mg/L) and
the contact time at PHF (expressed in minutes) shall be at least 40.
3. For an effluent containing greater than 10,000 fecal coliforms per 100 mL, before disinfection,
the product of the TRC used for design (expressed in mg/L) and the contact time at PHF
(expressed in minutes) shall be at least 120.
Based on CDM Smith’s experience with the deep bed type filters, the filter effluent should have
less than 1,000 fecal coliforms/100 mL and therefore, the product of the TRC and the contact time
of 25 should be sufficient for the City of Punta Gorda WWTP disinfection process.
The current Operation Permit (Permit ID Number 0325551-001-UO/1M) for the deep injection
well was issued on December 16, 2014 and will expire on December 15, 2019. Table 3-1
summarizes the effluent permit requirements for the deep injection well.
Table 3-1 The City of Punta Gorda WWTP Permit Requirements
Effluent Limits
Parameter
Max/Min

When Disposing Via Underground Injection Regulating Permit

Flow

Max
Max
Max

4 MGD, Annual Average
Report, Monthly Average
12 MGD, Maximum Flow Rate

Operating Permit
Operating Permit
Underground Injection Permit

CBOD5

Max
Max
Max
Max

20 mg/L, Annual Average
30 mg/L, Monthly Average
45 mg/L, Weekly Average
60 mg/L, Single Sample

Operating Permit
Operating Permit
Operating Permit
Operating Permit

TSS

Max

5 mg/L, Single Sample

Operating Permit

pH

Min
Max

6.0, Single Sample
8.5, Single Sample

Operating Permit
Operating Permit

Total Chlorine
Residual

Min

1.0 mg/L, Single Sample

Operating Permit

Fecal Coliform

Max

25 /100 mL, Single Sample

Operating Permit

Fecal Coliform, % Less
Than Detection

Min

75%, Monthly Total

Operating Permit

3.2 Future Regulatory Considerations
3.2.1 Effluent Requirements
The deep injection well is the most feasible effluent disposal method for the City of Punta Gorda
WWTP for the planning period from 2018 to 2038. As mentioned above, FDEP revised the permit
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in 2011 and required the WWTP effluent to meet the high-level disinfection standards due to
upward migration concerns in the deep injection well. No changes to the deep injection well
discharge limits are anticipated for the planning period. The current City of Punta Gorda WWTP
effluent permit limits, presented in Table 3-1, should be the basis for the WWTP improvements
and treatment capacity expansion planning until a permit revision is approved by FDEP to
remove high-level disinfection requirements.
The reuse feasibility study conducted by Carollo in 2008 concluded that it was not economically
feasible to implement a reuse water system since the City had sufficient potable water supply to
meet its build-out water demands. Also, high chloride levels in the treated effluent would need to
be lowered for the effluent to be used for reuse. The City of Punta Gorda Reuse Status Report,
dated August 2013, stated that treated wastewater treatment plant effluent had an annual
average concentration of 729 mg/L. Chloride concentrations higher than 350 mg/L can cause
severe foliar damage to ornamental plants making urban irrigation infeasible. Infiltration of
brackish groundwater into the sewer system was considered to be the main reason for the high
chloride concentrations. Therefore, reuse should not be considered as an alternative effluent
disposal method for the planning period from 2018 to 2038.
At the project kickoff meeting for the Existing Treatment Capacity Evaluation of the City of Punta
Gorda WWTP project, the City asked CDM Smith to look at the potential to go back to irrigation of
the onsite hay fields for disposal of treated effluent. In review of the City’s Reuse Status Report,
CDM Smith noted that previous irrigation of the hay fields was ceased in 2001 due to concerns
over conductivity in the runoff from the underdrains. As stated above for reuse considerations,
high chloride concentrations are related to infiltration in the collection system and the chloride
concentrations of the effluent would have to be below 350 mg/L for irrigation of the hay fields.
Therefore, going back to the previous operation is not deemed to be feasible. If the infiltration in
the collection system is addressed in the future and effluent chlorides drop to less than 350 mg/L,
land application of effluent could be re-evaluated.

3.2.2 Biosolids Regulations
As required by the Clean Water Act (CWA) Amendments of 1987, United States Environment
Protection Agency (USEPA) developed Title 40 of the Code of Federal Regulations (CFR) Part 503,
or ‘Part 503 Rule’, which was promulgated in 1993 and amended in 1994. This Rule defines the
requirements for biosolids prior to land-application, surface disposal and incineration. For each
regulated use or disposal practice, Part 503 identifies general requirements, pollutant limits,
management practices, operational standards, required frequency of monitoring, record keeping
and reporting.
Since its promulgation in 1993, Part 503 regulations have not undergone major revisions. In
1993 and 2000 the USEPA commissioned the National Academy of Sciences (NAS) to review the
Part 503 rule. These studies focused on the potential link between land-applied biosolids and
adverse human health effects. The subsequent reports, released in 1996 and 2002, confirmed
that the practice is safe when regulations are followed. In 2003 the EPA developed a
comprehensive action plan to address the concerns presented in the NAS report.
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A potential change to Part 503 that could occur in the future is the elimination of pathogen
reduction alternatives 1 and 2 for Class B and alternatives 3 and 4 for Class A biosolids. Biosolids
producers would no longer be allowed to demonstrate pathogen reduction based on the practice
of testing and monitoring for indicator pathogens (Salmonella sp. bacteria and fecal coliform).
Instead, facilities would have to adopt treatment procedures that have been approved by EPA
based on their pathogen reduction capacity.
Other potential areas of modifications to the regulations include emerging chemicals of concerns
as well as dioxins and furans compounds. However, none of these potential rule changes appear
imminent. There was also a change in the regulation of sewage sludge incinerators, but this will
not affect the City regarding land application.
The State of Florida revised their biosolids regulations Rule 62-640 FAC in 2010. Class A and B
biosolids land application in the Okeechobee region has been forbidden since 2008. FAC 62-640
has increased regulatory requirements on lime stabilized products by specifying the maximum
storage time of lime-stabilized biosolids on the soil surface prior to incorporation. There were
also additional restrictions to Class B land application and requirements on setbacks. Nutrient
Management Plans (NMPs) are required for both Class A and Class B land application, which
incorporates phosphorus-based management requirements as detailed in the NMP. Rule 62-640
also eliminates the Class A Alternative 4 and added provisions for the use of Alternative 3.
Class B pathogen reduction requirements have not been changed. The City of Punta Gorda has
recently requested that they be allowed to modify the permit to allow pathogen reduction
requirements using Alternative 1. The City can revert back to its current operation of the aerobic
digesters to meet the pathogen reduction requirements should this Alternative be eliminated in
the future. It is not anticipated that the State will implement any change to this requirement in
the near future. CDM Smith recommends the City to continue to land apply the Class B residuals
to the on-site hayfields which are divided into 9 application sites with 447.3 acres for the 20-year
planning period, as it is the lowest cost residuals disposal alternative.
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The purpose of this section is to summarize the design criteria that was used as the basis for the
Existing Treatment Capacity Evaluation presented in Section 6 and Hydraulic Capacity
Evaluation presented in Section 7 of this report. This section is based on the Unit Process
Evaluation Criteria technical memorandum (July 2018) prepared by CDM Smith. The design
criteria presented here include the updated influent flows and loads and some of the key
activated sludge treatment process sizing parameters including solids retention time (SRT),
sludge volume index (SVI), key process aeration system sizing parameters, and aerobic digester
sizing parameters.

4.1 Effluent Permit Requirements
The City of Punta Gorda Wastewater Treatment Plant (WWTP) has a permitted treatment
capacity of 4.0 MGD annual average daily flow (AADF). Treated effluent is disposed via an
underground injection well. Treated effluent is required to meet high-level disinfection
standards. Table 4-1 presents the effluent limits for the underground injection well. The
existing treatment capacity of the City of Punta Gorda WWTP was evaluated with respect to
reliability achieving these limits.
Biosolids are aerobically digested to generate Class B residuals. The residuals are land applied to
447.3 acres of agricultural land located onsite. Therefore, the existing aerobic digester capacity
was evaluated to generate Class B residuals.
Table 4-1 City of Punta Gorda WWTP Permit Requirements
Effluent Limits
Parameter
Max/Min

When Disposing Via Underground Injection

Regulating Permit

Flow

Max
Max
Max

4 MGD, Annual Average
Report, Monthly Average
12 MGD, Maximum Flow Rate

Operating Permit
Operating Permit
Underground Injection Permit

CBOD5

Max
Max
Max
Max

20 mg/L, Annual Average
30 mg/L, Monthly Average
45 mg/L, Weekly Average
60 mg/L, Single Sample

Operating Permit
Operating Permit
Operating Permit
Operating Permit

TSS

Max

5 mg/L, Single Sample

Operating Permit

pH

Min
Max

6.0, Single Sample
8.5, Single Sample

Operating Permit
Operating Permit

Total Chlorine Residual

Min

1.0 mg/L, Single Sample

Operating Permit

Fecal Coliform

Max

25 /100 mL, Single Sample

Operating Permit

Fecal Coliform, % Less
Than Detection

Min

75%, Monthly Total

Operating Permit
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4.2 Flows and Loads
CDM Smith evaluated operating data and discharge monitoring reports (DMRs) for the City of
Punta Gorda WWTP for three years from January 1, 2015, through December 31, 2017. CDM
Smith developed the updated influent flows and loads under Task 1.3 and presented to the City as
a separate Technical Memorandum. Table 2-1 summarizes the updated influent flows and loads
to be used as the basis for the evaluation of existing treatment capacity performed in this study,
and the future evaluations of treatment alternatives, treatment capacity improvements, and
future WWTP treatment capacity expansion. The current permitted treatment capacity of the
WWTP is 4.0 MGD AADF.
A peak hourly flow (PHF) peaking factor of 3.0 and a PHF of 12 MGD are proposed in the
previously provided Flows and Loads TM. This flow was the basis of hydraulic capacity of the
existing unit processes, pumps, and piping at the City of Punta Gorda WWTP. The PHF was also
used for the secondary clarifier treatment capacity evaluation.

4.3 Activated Sludge Process Design Criteria
The existing activated sludge process consists of four 50-ft diameter aeration basins followed by
four 50-ft diameter secondary clarifiers. The process air is provided by a jet aeration system.
Three return activated sludge (RAS) pumps return settled solids from the clarifiers to the
aeration basins. The proposed key process design criteria for the existing activated sludge
process is presented in the following sections.

4.3.1 Solids Retention Time (SRT)
Solids retention time (SRT) is the most commonly used activated sludge process sizing parameter
in current wastewater treatment practice. The SRT is defined as the average time period an
activated sludge particle is retained in the bioreactor. SRT is the ratio of mass of solids in the
bioreactor or aeration basins to mass of solids leaving the system which is sum of waste activated
sludge (WAS) load and effluent total suspended solids (TSS).
Selection of design SRT is perhaps the single most important decision in the activated sludge
design process. It impacts the solids inventory in the bioreactor, overall oxygen requirements,
and sludge quantity and quality. Longer SRTs result in larger bioreactor volume, higher oxygen
consumption, and lower sludge production.
Activated sludge processes can be classified according to the design SRT, and the requirement of
the process to remove five-day carbonaceous biochemical oxygen demand (CBOD5) only, or both
CBOD5 and ammonia. Activated sludge processes can be classified as high rate, conventional, and
low rate processes according to the design SRT. Table 4-2 presents typical SRT ranges for the
three types of activated sludge processes.
Table 4-2 Typical SRT Ranges for Three Types of Activated Sludge Processes
High rate

SRT less than 3 days

Conventional

3-15

Low rate

SRT greater than 15 days
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The City of Punta Gorda WWTP does not have an effluent ammonia limit. Therefore, both high
rate and conventional activated sludge processes can be implemented. There is no reason to use
low rate process as it requires longer SRTs which result in larger bioreactor volume and higher
oxygen consumption.
High-rate activated sludge processes are typically considered to be those with SRTs less than 3
days. High-rate processes are used for the treatment plants that need only remove BOD and TSS.
When nitrification is not required as it is in the case of the City of Punta Gorda WWTP, high-rate
processes with SRTs in the range of 2 to 3 days provide adequate BOD5 removal performance. The
advantages of high-rate processes are the relatively small bioreactor volume required and the
relatively low oxygen consumption. Mixed liquor temperature range for the City of Punta Gorda
WWTP is 20 to 30 °C. Excluding nitrification can be challenging in this temperature range as the
washout SRT for nitrifiers range from 0.8 to 1.8 days depending on the mixed liquor temperature.
However, there are WWTPs in the state of Florida operated with tight SRT and dissolved oxygen
(DO) control that successfully exclude nitrification. Excluding nitrification reduces oxygen
demand drastically. If nitrifiers are not washed out from the system, partial nitrification can
occur, and nitrite levels will be elevated in the effluent. Nitrite creates significant chlorine
demand. Each mg of nitrite reacts with 5 mg of chlorine. In order to maintain reliable effluent
disinfection process and prevent excessive use of chlorine, partial nitrification and nitrite
formation should be avoided.
Some high rate plants successfully operate with SRTs less than 1 day; however, this is not
recommended for design. The washout SRT for the heterotrophic bacteria is in the range of 0.17
to 0.25 days. At such short SRTs, however, there is increased potential for soluble BOD5
breakthrough to the effluent. Settleability may also be affected resulting in high effluent TSS. The
minimum recommended design SRT is 1.5 days under maximum-month conditions. Therefore,
an SRT of 1.5 days was used for the existing treatment capacity of the City of Punta Gorda WWTP
activated sludge process and the results are presented in Section 6.
The second alternative for the City of Punta Gorda WWTP is conventional activated sludge
process which is defined as plants with SRTs in the range of 3 to 15 days. The main advantages of
the conventional process are greater ease of operation and reduced sludge production at the
higher SRTs. The design minimum mixed liquor temperature for the City of Punta Gorda WWTP
is 20 °C. The minimum design SRT at this temperature is 4.5 days with a safety factor of 2.5.
However, for additional operational flexibility, CDM Smith proposes a conventional activated
sludge SRT of 6 days for the City of Punta Gorda WWTP.
CDM Smith reviewed 2017 plant operational data which showed the average daily influent flow
was 2.5 MGD. The plant operating SRT averaged at 6.2 days per plant data from July 1, 2015 to
May 17, 2018. Effluent samples collected for the deep injection well discharge are analyzed for
TKN, ammonia, and nitrate/nitrite once a month. Limited data (less than 40 measurements) from
the last three years showed that effluent nitrate/nitrite level is typically less than 2 mg/L. On the
other hand, effluent ammonia concentrations varied from 0 to 35 mg/L suggesting that the
activated sludge process is operated in nitrifying and non-nitrifying modes. The operating SRT of
6.2 days was long enough for nitrification. Perhaps, low residual DO was maintained to limit
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nitrification that promoted simultaneous nitrification/denitrification which kept effluent
nitrate/nitrite level low.
Table 4-3 presents the proposed SRT design criteria for the existing City of Punta Gorda WWTP
activated sludge process capacity evaluation. The existing aeration basin sizing was evaluated at
the proposed SRTs and ADMM influent BOD5 and TSS loads.
Table 4-3 Proposed Design Criteria for the Existing Activated Sludge Process
Parameter

Value

Mixed Liquor Temperature
Minimum
Maximum

20 °C
30 °C

High-rate Non-nitrifying Activated Sludge Process SRT (day)

1.5 day

Conventional Nitrifying Activated Sludge Process SRT

6.0 day

4.3.2 Aeration System Sizing
The existing activated sludge process aeration system is a Chemineer Pentech jet aeration
technology. This an antiquated jet aeration system manufactured by Chemineer Kenics (Dayton,
Ohio) and the City is having a hard time finding replacement parts. Table 4-4 presents the
original jet aeration system design criteria per Technical Memorandum titled “Wastewater
Treatment Plant Aeration System Evaluation” prepared by King Engineering Associates, Inc.
(April 2014). Residual DO design criteria is described as 1.5 mg/L in the referenced TM.
However, the residual DO of 2.0 mg/L is proposed as for more conservative approach for
maximum day influent loading conditions. CDM Smith evaluated the existing jet aeration oxygen
delivery capability based on these design criteria.
The actual oxygen requirement (AOR) of the City of Punta Gorda WWTP was proposed to be
evaluated based on the following two conditions summarized in Section 3.1:



High-rate non-nitrifying activated sludge process



Conventional nitrifying activated sludge process

The AOR for the high-rate non-nitrifying process is typically substantially lower than the AOR of
conventional nitrifying activated sludge process. This is because oxidation of 1 lb of ammonia-N
via nitrification to nitrate requires 4.6 lb O2.
BioWin modeling and hand calculations were used to estimate the AORs. The AOR for BOD5
removal is dependent on the SRT.
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Table 4-4 Existing Jet Aeration System Design Criteria
Parameter

Value

Side Water Depth

12 ft

Alpha

0.65 1

Beta

0.98 2

Residual Dissolved Oxygen Concentration at Influent
Maximum Day Loadings

2.0 mg/L

Note:
1. Based on off-gas testing at other jet aeration installations.
2. Assumed.

4.3.3 Secondary Clarifiers Sizing
Secondary clarifiers are a critical part of the activated sludge process where MLSS are separated
from the effluent. CDM Smith performed state-point analysis. SVI is the key parameter for statepoint analysis.
The plant operations staff takes daily SVI measurements with the samples taken from four
aeration basins. CDM Smith evaluated approximately 500 days of SVI measurements. The 95th
percentile SVI was 204 mL/g. This finding is in agreement with the typical recommended SVI of
200 mL/g for aeration tank designs without anaerobic or anoxic selectors. An SVI of 204 is
proposed to be used for the existing secondary clarifier state point analysis.
MLSS concentration used for aeration basin sizing can be typically in the range of 2,500 to 5,000
mg/L. The selection of MLSS concentration is driven by the secondary clarifier treatment
capacity. State point analysis of existing secondary clarifiers will be performed to determine the
appropriate MLSS concentration. Table 4-5 presents the proposed design criteria for the existing
secondary clarifiers of the City of Punta Gorda WWTP.
Table 4-5 Proposed Design Criteria for the Existing Secondary Clarifiers
Parameter

Value

SVI

204 mL/g

MLSS

2,500 to 5,000 mg/L

4.4 Activated Sludge Process Design Criteria
Waste activated sludge generated from the activated sludge process is aerobically digested at the
City of Punta Gorda WWTP. Aerobic digestion is used to generate Class B biosolids for land
application. Aerobic digesters are sized to generate Class B sludge where [Temperature x SRT] is
500 °C-day. This means, at higher digester temperatures lower SRTs are required. Table 4-6
presents the basis of design criteria proposed for the existing aerobic digesters.
Aerobic digesters equipped with coarse bubble diffusers are almost always mixing air limited
rather than oxygen requirement limited for volatile solids destruction. The typical mixing air
design criteria for coarse bubble diffusers is 30 scfm/1,000 cubic feet. However, the City of Punta
Gorda WWTP aerobic digesters are equipped with jet aeration which can provide mixing without
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any aeration. Therefore, the jet aeration system installed in the aerobic digesters was evaluated
with respect to the oxygen demand for volatile suspended solids destruction.
Table 4-6 Proposed Design Criteria for the Existing Aerobic Digesters
Parameter

Value

Biosolids Treatment Requirement

Class B

Digester TSS

2.0%

Minimum Temperature

20 °C

SRT at ADMM Loads

25 day

Dissolved Oxygen

2 mg/L
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Non-Process Evaluation
The Non-Process Evaluation Report was submitted to the City in July 2018. The following section
provides the electrical, structure and instrumentation findings and recommendations from the
report. A full copy of the report is included as Appendix A of this report.

5.1 Electrical Findings and Recommendations
Visual observation of the plant electrical distribution system equipment at the main plant and
irrigation pump station building was conducted by CDM Smith senior electrical engineer, Cynthia
Stellmack on April 10, 2018. Ms. Stellmack was accompanied by CITY instrument technician Bob
Gosser. Visual observation was limited to the exterior of the equipment to avoid shutdown of the
equipment. Multiple National Electric Code (NEC) and National Fire Protection Association
(NFPA) issues were identified through the visual inspection and review of WWTP documents. Of
primary concern in the evaluation, the main switchboard and other original facility electrical
distribution equipment have reached the end of their useful life. The service entrance to the plant
has been modified several times, with poor documentation and questionable NEC compliance.
The existing generator is unable to power all plant loads in the event of a utility outage. A main
switchboard failure could shut down the process, causing wastewater to overflow or exceed
treatment regulations. This could result in financial penalties for the CITY.
In general, the condition of the electrical equipment was assessed to be in “good” condition for
equipment installed during the 2014 Filtration Improvements project, “fair” condition for
equipment installed during the 2002 Secondary WWTP Phase I project (except the equipment in
the pretreatment structure) and “poor” for the remainder of the WWTP including the equipment
in the pretreatment structure, main service entrance equipment and original plant construction
switchboards, motor control centers, transformers, and panelboards.
The following are CDM Smith’s Electrical recommendations to the CITY:
1. Administrative: Review of the FPL electricity bills for the main plant indicate a potential
to move to a high load factor rate which may result in lower electricity bills. CDM Smith
recommends the CITY contact FPL directly for further investigation and analysis.
2. Minor Field Repairs or Upgrades: Minor upgrades and maintenance repairs are primarily
associated with the National Electrical Code (NEC) issues documented in this report.
Plugging holes in panelboards, installing correct circuit breaker handle ties, and providing
clearer labeling of the equipment in the generator room are recommended actions.
3. Capital Improvements: CDM Smith recommends the service entrance equipment,
automatic transfer switch, and standby generator be replaced with new equipment. The
new electrical equipment should be located separate from the generator, in a dedicated
air-conditioned electrical room/building. In addition, the original facility switchboards,
motor control centers, transformers, and panelboards should be replaced.
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4. A short circuit, coordination, and arc flash study should become part of the electrical
equipment replacement project and equipment specific arc flash labels for new and
existing electrical equipment would be added thereby bringing the electrical system in
compliance with the current NEC.
5. Modifications to process equipment located in NEC hazardous area requires compliance
with NFPA 820. This potential additional cost should be considered with process
recommendations.

5.2 Structural Findings and Recommendations
Visual structural inspection of the WWTP was conducted by CDM Smith engineer Kevin
Francoforte on April 6, 2018. In general, the structures of the WWTP were observed to be in good
condition given their age with only routine repairs being identified to address minor concerns.
The visual inspection was limited to those portions of the plant visible on the day of inspection
and did not include inspection of interior portions of tanks with liquids in them or covers over
them. Any future projects, which would reuse or repurpose existing tankage should include a
more detailed inspection by the tank’s original manufacturer (for CROM tanks).
The following are CDM Smith’s Structural recommendations to the City:
1. Headworks:
a.

Develop a plan for routine evaluations to monitor the structure for signs of
biologically induced corrosion of the concrete.

b. Fill existing concrete cracks with epoxy (injected or gravity fed depending on width).

c. Repair the effluent box concrete using an appropriate repair mortar. Coat the
repair with the same coating system currently installed in the channels.
d. Add sawcut joints in the base slab matching the locations shown on the original design
drawings.

2. Influent Flow Meter Vault:
a. Inspect the vault after any periods of heavy rain to determine if there are any
water leaks around the aluminum hatch.
b. Grind back exposed reinforcing bars in the top slab to ½-inch below the
surrounding concrete surface and coat with an epoxy bonding agent and nonshrink cementitious grout.
3. Digested Sludge Storage Units:
a. Hire the tank manufacturer (CROM) to evaluate each tank and determine whether
a more detailed inspection is warranted.
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b. Replace grating hold down clips to prevent tripping hazards while walking on the
catwalks.
c. Consider replacing canopy with a pre-engineered aluminum weather canopy.
4. Aeration Tanks No. 1-4:
a. Hire the tank manufacturer (CROM) to evaluate each tank and determine whether
a more detailed inspection is warranted.
b.

Monitor pipe penetrations for leaks.

5. Splitter Box:
a. Periodically drain and clean to ensure that the concrete isn’t being attacked by
biologically induced corrosion.
b. Remove fiber reinforced plastic (FRP) Covers and inspect FRP hold-downs.
6. Clarifiers No. 1-4:
a. Hire the tank manufacturer (CROM) to evaluate each tank and determine whether
a more detailed inspection is warranted.
7. Aerobic Digesters No. 1-4:
a. Hire the tank manufacturer (CROM) to evaluate each tank and determine whether
a more detailed inspection is warranted.
8. Filtration System:
a. Filter Pump Station: Continue routine monitoring of structure.
b. Clearwell: Continue routine monitoring of structure.
c. Sand Filters: Periodically drain and clean the filter troughs to monitor the amount
of erosion on the walls.
d. Mudwell: Clean and inspect base slab to determine if there is shrinkage cracking
present. If cracks are present, repair with epoxy (injected or gravity fed depending
on width).
e. Blower Slab: Repair spalled areas by saw cutting out damaged area to create a
regular shape and restore with hand applied cementitious repair mortar.
9. Chlorine Contact Tank:
a. Remove aluminum checkered plate covers periodically to inspect the interior
concrete surfaces.
b. Monitor cracks for a short time to determine whether they are still moving.
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c. Repair moving cracks with a polyurethane injection.
d. Repair non-moving cracks with an epoxy injection.
10. Effluent Pump Station:
a. Electrical Building: Repair interior floor slab with a resurfacer (nonstructural
issue), check and repair/replace all the door seals, threshold and install a flexible
waterproof sealant at the base of the masonry wall.
b. Hydropneumatic Tank: Clean, inspect, repair and repaint the steel saddles base
plates and anchors.
c. Deep Injection Wellhead Slab: Continue routine monitoring of structure.
d. Monitoring Well Pump Station: Continue routine monitoring of structure.
e. Pre-Engineered Metal Canopy covering the Pump Pad: Periodically clean, repair
and repainted structural members, base plates and anchors.
11. Effluent Sampling Structure: Continue routine monitoring of structure.
12. Chlorination Building:
a. Monitor sidewalk should be monitored for a short time to determine if it is still
settling. Once settlement has stopped, clean and replace the isolation joint filler.
b. Install leveling compound on sidewalk bring the sidewalk to original elevation.
13. Maintenance Building:
a. Complete a thorough inspection of the roofing system and parapet areas to
determine need for repair/replacement.
14. Operations and Administration Building:
a. Complete a thorough inspection of the roofing system and parapet areas to
determine need for repair/replacement.
b. Chip back stucco around walkway connections to concrete beam to determine if
cracks are structural or non-structural.

5.3 Instrumentation Findings and Recommendations
Visual inspection of the PLC enclosures 1, 4, 5, and 6 was conducted by CDM Smith engineer
Michael Graham on April 6, 2018. All PLC enclosures are in good condition from a recent SCADA
system upgrade in 2014. The Emerson and Allen-Bradley PLCs are also in good condition and are
current offerings by both manufacturers. Panel components were observed to be in good
condition.
5-4
119080/227879/03/11

Section 5 • Non-Process Evaluation

The HMI screens provide the plant operations monitoring and limited control of the process
equipment. The screens are easy to navigate, consistent with graphic standards throughout, and
easy to understand.
The following are CDM Smith’s Instrumentation recommendations to the CITY:
1. There are 4 PLC enclosures using spread spectrum radio for communications to the
Administration Building. Although, path distance warrants radio communications for
three of the remote site PLCs, the Headworks is quite close to the Administration Building.
CDM Smith recommends expanding the fiber optic network to the Headworks building to
support current and future process improvements with additional monitoring and
controls.
2. CDM Smith recommends for future process improvements requiring additional I/O to be
installed in new remote I/O panels to the existing PLCs.
3. CDM Smith also recommends each PLC enclosure’s UPS battery be checked as they may be
near the end of their service life.
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CDM Smith conducted an existing treatment capacity evaluation for the City of Punta Gorda
Wastewater Treatment Plant (WWTP) from mechanical, biological treatment, and hydraulic
perspectives at the permitted treatment capacity of 4 MGD annual average daily flow (AADF). Section
6 presents the treatment capacity evaluation from the mechanical and biological treatment
perspectives. The hydraulic capacity evaluation and findings are presented in Section 7. The updated
flows and loads presented in Table 2-1 were the basis for this evaluation. The capacity of the existing
processes is evaluated at the updated peak hourly flow (PHF) of 12 MGD.
The following is the summary of treatment capacity evaluation findings for the current permitted
treatment capacity of 4 MGD AADF:


Four 50-ft diameter secondary clarifiers do not have 4 MGD AADF treatment capacity according
to the very high surface overflow rate (SOR) and state-point analysis. Two new 50-ft diameter
secondary clarifiers would be needed to meet the permitted 4 MGD AADF capacity. The existing
four secondary clarifiers would be sufficient for the estimated existing treatment capacity of
3.3 MGD AADF.



The existing activated sludge process is limited by the secondary clarifiers and therefore can
only provide 3.3 MGD AADF treatment capacity without addition of new secondary clarifiers.



The activated sludge process was originally designed as a conventional nitrifying activated
sludge process with a solids retention time (SRT) in the range of 7 to 10 days. However, due to
the increased influent loadings and the severe secondary clarifier capacity limitation, the
activated sludge process capacity is limited to 3.3 MGD AADF at an SRT of 1.5 days and an MLSS
concentration of 2,200 mg/L. Therefore, the activated sludge process can only be operated as a
high-rate non-nitrifying process as the flows and loads to the plant increase.



The activated sludge process and aerobic digesters share the same four 100-HP multistage
centrifugal blowers. Three duty blowers do not have sufficient capacity to meet the air
requirement at 3.3 MGD AADF.



The Filter Pump Station firm capacity of 6 MGD is insufficient for PHF at both 3.3 MGD and 4.0
MGD AADF treatment capacities. The filter pump station firm capacity would need to be
increased to properly handle the updated PHF.



The deep bed sand filter capacity is insufficient for PHF at both 3.3 MGD and 4.0 MGD AADF
treatment capacities. One more identical filter unit would be needed at 3.3 MGD AADF while
two more identical filter units would be needed at 4.0 MGD AADF.



The two chlorine contact tanks (CCTs) and additional contact volumes are estimated to provide
a 12.3 min contact time at the PHF of 12 MGD. CCT volume needs to be increased to provide a
minimum contact time of 15 minutes to meet high level disinfection requirements at the PHF of
12 MGD.

Table 6-1 summarizes the existing equipment and structure summary and rated treatment capacities
at the WWTP. Figure 6-1 and Figure 6-2 present the facility site plan and process flow diagram
(PFD), respectively.
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Figure No. 6-1
Punta Gorda WWTP Site Plan
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Punta Gorda WWTP Process Flow Diagram
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Table 6-1 Equipment and Structures Summary
Process Equipment
and Treatment
Structure
Description

Existing
Equipment/Structure

Mechanical
Screens

Existing Equipment Design Capacity

Equipment Deficiencies
at 4 MGD AADF Capacity
(Permitted Capacity)

AADF Capacity

PHF Capacity

Two continuous band
fine screens

--

6.0 MGD (each)
12.0 MGD (total)

None

Manual Bar Rack

One manual bar rack

--

--

None

Grit Removal
System

One vortex grit
removal system

--

12.0 MGD

None

Aeration Basins

Four 0.19 MG basins
0.76 MG (total)

3.3 MGD AADF 1

--

Aeration basins are
limited by clarifier
capacity

--

--

Additional blower(s)
needed 2

3.3 MGD AADF

9.9 MGD PHF

Clarifiers do not have
sufficient capacity

Jet Aeration
System Blowers
Secondary
Clarifiers

Aeration basin and
digesters: Four 100
HP blowers
Four 50-ft diameter
clarifiers

RAS/WAS Pumps

Three 25 HP (rated)
centrifugal pumps
with VFDs

--

Filter Pumps

Four submersible
pumps with VFDs

--

Filtration

Three 453 ft2 deep
bed sand gravity
filters

Chlorine Contact
Tanks

Two tanks
Total contact volume
of 102,600 gal 4

Effluent Pumps

4.3 MGD (firm, two
duty pumps on)
4.9 MGD (total, three
pumps on)
6.0 MGD (firm, three
duty pumps on)
8.0 MGD (total, four
pumps on)
2.0 MGD (each)
4.0 MGD (firm)
6.0 MGD (total)

None

Pumps do not meet firm
capacity for PHF

Filters do not meet firm
capacity for PHF 3

12.3 minutes of contact
time at 12.0 MGD

Additional CCT volume
is needed to increase
contact time to meet
high level disinfection
requirements are PHF

2.1 MGD (one 40 HP
pump on)
2.9 MGD (firm, one
primary pump on)
6.4 MGD (total, two
primary pumps on)

Pumps do not meet firm
capacity for PHF
Add new pump(s) to
increase firm capacity to
12 MGD

Primary and
secondary digesters
can provide sufficient
SRT for Class B
biosolids

--

Digester volume is
sufficient, but blower
capacity is limited 2

--

Two 125 HP pumps
(primary)
One 40 HP pump

Primary Aerobic
Digesters
Secondary Aerobic
Digesters

Four 0.19 MG tanks

Supernatant Ponds

Two 0.68 MG ponds

--

--

None

Two 24 MG ponds
One 12 MG pond
60 MG (total)
One DIW at 2,500 to
2,850 ft

15-day combined
retention time at 4
MGD AADF

--

None

--

12.0 MGD

None

Effluent Holding
Ponds
Deep Well
Injection

Two 0.19 MG tanks

Notes:
1.

Activated sludge treatment capacity is limited by the secondary clarifier treatment capacity. This rated treatment capacity
is based on high-rate non-nitrifying activated sludge process with an SRT of 1.5 days at an MLSS concentration of 2,200
mg/L.
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2.
3.
4.

Existing multistage centrifugal blowers serve the aeration basins aeration system and digester aeration system. Existing
blowers are insufficient to meet the air demand for both systems.
Assumed one filter is in backwash during peak flows.

Total effective chlorine contact volume includes second cell of the Water Quality Structure, two CCTs (except for the
effluent chambers), the Effluent Sampling Structure, the Effluent Pump Station and the pipes that connect these
structures.

6.1 Headworks
The WWTP headworks was constructed as part of the Secondary WWTP Phase I Improvements in
2002. Table 6-2 summarizes the sizing of the influent screens and the grit removal system. Although
the headworks structure, influent screens, and grit removal system are in good condition, the City
would prefer that the manually cleaned bar rack be replaced with a third mechanical screen. A
redundant mechanical screen would provide operational flexibility to perform maintenance on the
influent screens. The plant operations staff indicated that the grit removal system works well. The
operations staff indicated that the headworks overflowed in the past, but this was most likely due to
an ultrasonic level sensor error which became bound by rags resulting in a false low-level reading
causing the screens to not rotate and become clogged. The screens and grit removal system are
designed for a peak flow of 12 MGD and therefore they have sufficient hydraulic capacities.
Table 6-2 Summary of Influent Screens and Grit Removal System
Parameter
Influent Screens
Number of mechanical screens, duty/standby
Number of manual bar rack
Type of mechanical screen
Mechanical screen opening size
Mechanical screen capacity, each
Grit Removal System
Number of units, duty/standby
Type of grit removal system
Grit removal system capacity

Unit
2/0
1
Continuous band fine screen
1/8 inch
6 MGD PHF
1/0
Vortex
12 MGD PHF

6.2 Activated Sludge Treatment Process
The activated sludge process consists of four circular aeration basins operated in parallel followed by
four circular secondary clarifiers. Process air to the activated sludge process is provided by a jet
aeration system. The same jet aeration system blowers also provide air to the four primary and two
secondary aerobic digesters. A BioWin plant simulation model was used to evaluate the treatment
capacity of the activated sludge process. State point analysis was used for the secondary clarifier and
return activated sludge (RAS) capacity evaluations. Desktop calculations were run for the jet aeration
system capacity evaluation. Biowin model development, calibration, and activated sludge process
treatment capacity evaluation are presented in the following sections.

6.2.1 BioWin Model Calibration
6.2.1.1 BioWin Model Development
Figure 6-3 presents the WWTP process configuration created in the BioWin model. The model
included four aeration basins, four secondary clarifiers, three deep bed sand filters, four primary
aerobic digesters and two secondary aerobic digesters. Table 6-3 presents the unit process
sizing incorporated in the model. The following is the summary of the modeling approach:
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Four aeration basins are modeled as complete-mixed tanks operated in parallel. Residual
dissolved oxygen (DO) concentration was set at 2 mg/L.



All internal recycle flows from the effluent deep bed sand filters and aerobic digesters decants
are returned to the aeration basins.



All four secondary clarifiers were incorporated in the model as ideal secondary clarifiers. A
separate state-point analysis was conducted to evaluate the treatment capacity of the secondary
clarifiers.



Settled sludge from the secondary clarifiers is pumped to the aeration basin trains by the three
RAS pumps. Two out of three RAS pumps were considered to be duty pumps with a firm
pumping capacity of 4.3 MGD.

Figure 6-3. BioWin process flow diagram of the City of Punta Gorda WWTP
COD Influent

Aeration Tanks 1-4

Effluent

AD 1-4

DSSU 1 and 2

Digested Sludge

Table 6-3. Unit process sizing incorporated in the City of Punta Gorda WWTP BioWin model
Parameter
Number of Aeration Basins
Tank Volume (each)
Tank Volume (total)
Number of Secondary Clarifiers (total)
Surface area (each), (50 ft diameter each)
Side water depth
Number of RAS/WAS Pumps
Pump Capacity (each)
Pump Capacity (firm)
Number of Primary Aerobic Digesters (total)
Tank Volume (each)
Tank Volume (total)
Number of Secondary Aerobic Digesters (total)
Tank Volume (each)
Tank Volume (total)
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Unit
--MG
MG
--ft2
ft
--MGD
MGD
--MG
MG
--MG
MG

Value
4
0.19
0.76
4
1,963
12
3
2.16
4.32
4
0.19
0.76
2
0.19
0.38
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6.2.1.2 Influent Wastewater Fractions
To determine influent fractions, the first limited special sampling program was conducted from
May 15 to 21, 2018. Influent total kjeldahl nitrogen (TKN) and ammonia-N samples were
collected for a total of two weeks. The City collected the samples and two privately owned
laboratories performed the sample analysis. Unfortunately, meaningful results were not obtained
from the first sampling program. This was probably due to laboratory analysis errors. Therefore,
a second special sampling program was conducted from July 24 to 30, 2018. The results were
acceptable and were therefore used to determine influent wastewater fractions. The one-week
composite sampling and analysis characterized site-specific influent chemical oxygen demand
(COD) and nitrogen fractions. Defining the influent wastewater fractions is a critical step for
model calibration. Appendix B presents the complete intensive sampling results. The special
sampling results were adjusted to remove outliers from the set to obtain reasonable results. An
excel based calculation tool called “Influent Specifier” provided by EnviroSim Associates Ltd. was
used to estimate the influent fractions. The calculation tool indicates how well the influent
concentrations that are measured or assumed agree with the influent parameters calculated from
the estimated fractions within the calculation tool. Four out of six influent parameters that were
calculated from the influent concentrations measured had “Excellent” agreement and two had
“Acceptable” agreement with the influent parameters calculated from the estimated fractions.
Appendix C presents the Influent Specifier and estimated influent fractions based on the special
sampling results. Table 6-4 presents the summary of influent fractions used in the BioWin
model.
Table 6-4. Summary of Estimated Influent Fractions for the City of Punta Gorda WWTP
Description
Fbs - Readily biodegradable (including Acetate) [g COD/g of total COD]
Fac - Acetate [g COD/g of readily biodegradable COD]
Fxsp - Non-colloidal slowly biodegradable [g COD/g of slowly degradable
COD]
Fus - Unbiodegradable soluble [g COD/g of total COD]
Fup - Unbiodegradable particulate [g COD/g of total COD]
Fna - Ammonia [g NH3-N/g TKN]
Fnox - Particulate organic nitrogen [g N/g Organic N]
Fnus - Soluble unbiodegradable TKN [g N/g TKN]
FupN - N:COD ratio for unbiodegradable part. COD [g N/g COD]
Fpo4 - Phosphate [g PO4-P/g TP]
FupP - P:COD ratio for unbiodegradable part. COD [g P/g COD]
Particulate substrate COD:VSS ratio [g COD/g VSS]
Particulate Inert COD: VSS ratio [g COD/g VSS]

Model
Default
0.160
0.150

Punta Gorda WWTP
Sampling Results
0.151
0.153

0.750

0.890

0.050
0.130
0.660
0.500
0.020
0.035
0.500
0.011
1.60
1.60

0.130
0.150
0.675
0.500
0.020
0.035
0.608
0.011
1.58
1.58

6.2.1.3 Model Calibration


The BioWin model was calibrated using steady-state simulations. The model was calibrated
using routinely collected plant data from January 1 to June 30, 2017. The following are some of
the model calibration highlights:
The primary goal of model calibration was to achieve a solids mass balance that reasonably
mimics plant data, so that the available process SRT can be accurately estimated. Therefore, the
model predictions of mixed liquor volatile suspended solids (MLVSS) and mixed liquor
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suspended solids (MLSS) concentrations in the aeration basins, waste activated sludge (WAS)
loads, and digested sludge loads were compared to the observed plant data.


Model calibration for effluent nitrogen concentration was not feasible as the effluent TKN,
ammonia-N, and nitrate-N concentrations are only reported once a month and show significant
variability; however model calibration for the effluent nitrogen was not necessary as the plant
is not required to achieve nitrification or complete nitrogen removal. The effluent nitrogen
concentrations suggest the plant achieves complete nitrification at times. Some of the effluent
data suggest no nitrification was occurring in the activated sludge process at times. Barring
some unidentified cause of process inhibition, this could only be possible with varying residual
DO levels in the aeration basins as the plant typically operates at much longer SRTs than the
washout SRTs for the nitrifiers.



An ideal, or simplified, secondary clarifier was used in the model. The clarifier TSS performance
is manually adjusted to match the historical effluent TSS concentrations.



To mimic the plant operation, the RAS flow rate was set at 1.34 MGD which represents 56% of
influent flow received at the plant during the model calibration data set.



Primary and secondary aerobic digesters operating volumes were set with respect to the
volumes reported in the plant operational data. The residual DO concentrations in the aerobic
digesters were set at 2 mg/L.



The influent inert suspended solids (ISS) concentration was set with respect to the estimated
ISS/TSS ratio of 0.05 observed from the influent special sampling.

Table 6-5 summarizes the model calibration results. The influent TSS concentration of 254.5 mg/L
estimated based on the influent fractions entered in the model was much higher than the influent TSS
concentration of 203 mg/L based on the actual plant data. One reason for this observed difference is
that once a week influent TSS sampling may not be sufficient to accurately represent influent TSS
concentrations. Since the solids mass balance predicted by the model was in good agreement with the
observed plant data, no further adjustment was made.
The model predictions of the effluent concentration of BOD5 and TSS matched the plant data very
closely. The model effluent was not calibrated for effluent nutrient concentrations as limited data
were available and the plant does not have any effluent nutrient limits.
The model predictions of MLSS, MLVSS, and digester TSS concentrations also matched the plant data
well. However, the model predicted the WAS load to Primary Digesters 1 through 4 to be 3,838
lb/day, much less than the 6,815 lb/day WAS load calculated from the plant data. An average RAS TSS
concentration of 9,745 mg/L was estimated based on a solids mass balance established around the
clarifiers using the plant data. However, an average RAS TSS concentration of 16,806 mg/L was
calculated from the reported plant data. It appears that the WAS load may be overestimated based on
the plant data due to difficulties associated with measuring actual RAS TSS concentrations at the plant.
There may be error associated with WAS flows measurements as well. However, the model prediction
of 2,503 lb/day digester sludge loads from the Primary Digesters to the Secondary Digesters was very
close to the 2,539 lb/day estimated from the plant data. Considering the difficulty associated with
accurately measuring WAS loads, as well as the excellent match for digested sludge loads, the model
predictions are within acceptable ranges. According to the available literature data, the expected
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sludge yield is 0.32 lb VSS/lb COD when Fup (influent unbiodegradable particulate COD fraction) is
0.15 at an SRT of 6 days. The model results predicted a sludge yield of 0.34 lb VSS/lb COD. Therefore,
the predicted sludge yield by the model was within expected ranges. The model results also predicted
a net yield of 0.80 lb TSS/lb BOD5. McKinney’s net yield equations suggested a net yield of 0.94 lb
TSS/lb BOD5. In this case, the net yield predicted by the model was lower than expected but it was
still in acceptable range.
Based on these results the model calibration is deemed to be sufficient and the model was then used
for the plant treatment capacity evaluation described in the next section.
Table 6-5. BioWin Model Calibration Summary
Model
2.391
583.4
244.1
254.5
10.2
53.9
36.4
6.5
1.8
1.4
3,549
3,170
1.34
9,583
3,838
0.34

mg/L

Plant Data 1
2.391
NA 2
242.8
203
10.2
53.9
36.4
6.5
1.8
1.2
3,589
2,995
1.39
16,806
6,815
0.32 3
0.94 4
1.42 5
12,534

lb/day

2,539

2,503

lb/day

NA

2,234

Parameter
Influent Flow
Influent COD
Influent BOD5
Influent TSS
Influent ISS
Influent TKN
Influent NH3
Influent TP
Effluent BOD5
Effluent TSS
MLSS
MLVSS
RAS Flow
RAS TSS Concentration
WAS Loads to Primary Digesters 1-4
Sludge Yield

Unit
MGD
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
MGD
mg/L
lb/day
lb VSS/lb COD

Netyield

lb TSS/lb BOD5

Primary Digesters 1-4 TSS
Digested Sludge Loads from Primary
Digesters to Secondary Digesters
Digester Sludge Loads to Land Application

0.80
12,377

Notes:
1.
2.
3.

4.
5.

Plant data from January 1 to June 30, 2017.
NA: Historical plant data are not available.
Based on literature data.
Based on McKinney’s net yield equations.

Based on reported plant data.

6.2.1.4 Activated Sludge Process Treatment Capacity Evaluation
The SRT is the basis for the biological treatment capacity evaluation of the activated sludge process.
The MLSS concentrations that can be maintained in the aeration basins was determined with respect
to the secondary clarifier and RAS pumping capacity using a state-point analysis. CDM Smith also
reviewed the original design criteria for the existing activated sludge process and compared them
with the BioWin model results and secondary clarifier capacity analysis. The City of Punta Gorda
WWTP Operation and Maintenance Manual Update (July 2016) prepared by Carollo presented the
existing activated sludge process design criteria as follows:
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Mean cell residence time (MCRT):
MLVSS:
CBOD5 Loading:

7-10 days
2,000 -3,000 lb/aeration tank
62 lb/1,000 ft3 (equivalent to 6,324 lb CBOD5/day)

MCRT is an older term that has been replaced by SRT. There is a slight difference between these two
terms which is MCRT includes solids inventory in the clarifier blanket in addition to the solids
inventory in the process basins. Since the solids inventory in the clarifier blanket is a very small
fraction of the total solids inventory, MCRT and SRT should not be significantly different. The SRT in
the range of 7-10 days suggest that the WWTP was designed as a conventional nitrifying activated
sludge process. The MLVSS inventory of 3,000 lbs in each aeration tank is equivalent to an MLVSS
concentration of approximately 1,900 mg/L. Therefore, the design MLSS would be under 2,500 mg/L.
To evaluate the 4 MGD AADF permitted treatment capacity of the WWTP, a steady-state BioWin model
simulation was run with the calibrated model at 5.72 MGD average day maximum month (ADMM)
flow and the ADMM loads. Table 6-6 presents model simulations results. The MLSS concentration
was set at 2,500 mg/L. The model estimated an SRT of 1.5 days could be maintained at this MLSS
concentration and all four aeration basins in service. This SRT is substantially lower than the design
criteria SRT of 7 to 10 days. This means that to treat the flows and loads associated with the 4-MGD
AADF permitted treatment capacity, the existing activated sludge process can only be operated as a
non-nitrifying high rate process as opposed to being originally designed as a conventional nitrifying
activated sludge process. One reason for such a drastic reduction in available SRT is the significant
increase in the influent CBOD5 load. The original design influent CBOD5 load was 5,838 lb/day while
CDM Smith estimated an ADMM influent CBOD5 load of 10,126 lb/day. It is also not clear what other
design parameters such as net yield were the basis for the previous 7 to 10 day SRT. .
The model simulation results presented in Table 6-6 suggested partial nitrification can occur at an
SRT of 1.5 day and at 20 °C resulting in an elevated effluent nitrite concentration which will increase
chlorine consumption at the CCTs. Additional model simulations suggested to washout nitrifiers from
the system, the aerobic SRT may need to be lowered to 1.25 days at 20 °C.
Table 6-6. Summary of BioWin Model Inputs and Results for the City of Punta Gorda WWTP at 4 MGD
AADF Permitted Treatment Capacity
Parameter
Influent ADMM Flow
Influent COD
Influent BOD5
Influent TSS
Influent ISS
Influent TKN
RAS Flow
Mixed Liquor Temperature
MLSS
MLVSS
Aerobic SRT
Effluent BOD5
Effluent TSS
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Unit
Influent
MGD
mg/L
mg/L
mg/L
mg/L
mg/L
Process Parameters
MGD
°C
Model Predictions
mg/L
mg/L
day
mg/L
mg/L

Value
5.72
507
212.7
220.3
7.4
47
3.14
20
2,577
2,350
1.5
3.6
1.4
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Parameter
Effluent TN
Effluent NH3
Effluent Nitrate
Effluent Nitrite
WAS Loads to Primary Digesters 1-4
Primary Digester 1-4 TSS
Digested Sludge Loads from Primary Digesters to Secondary Digesters
Digester Sludge Loads to Land Application

Unit
mg/L
mg/L
mg/L
mg/L
lb/day
mg/L
lb/day
lb/day

Value
30.7
16.6
1.7
10.4
10,704
12,500
6,016
4,909

Plant operating data showed the average SRT was approximately 6 days in the last three years.
During the same period, influent flows averaged 2.5 MGD and MLSS concentrations in the aeration
basins averaged 3,500 mg/L. Due to severe secondary clarifier limitations, as the influent flows
increase, the MLSS concentration of 3,500 mg/L cannot be maintained. Reduction of MLSS
concentration will also reduce the operating SRT.
State-point analysis was performed for the four 50-ft diameter center feed secondary clarifiers at an
MLSS concentrations of 2,500 mg/L and the PHF of 12 MGD. Figure 6-4 presents state-point analysis
results which show that the secondary clarifiers do not have 4 MGD AADF capacity and they would be
overloaded under peak flow and solids loading conditions associated with this AADF criterion.
Figure 6-4 State-point Analysis of the City of Punta Gorda WWTP Secondary Clarifiers at 4 MGD AADF

State-point analysis is a graphical method that plots the gravity flux curve (purple) and the underflow
velocity operating line (red). It also includes the overflow rate operating line (blue) and a vertical line
that represents the MLSS concentration (green). These last three lines (blue, green, and red) intersect
at the state point as shown in Figure 6-4. State-point analysis indicates whether the clarifier is
underloaded or overloaded, and, if overloaded, and whether it is overloaded with respect to
clarification or thickening. Since Figure 6-4 shows the state-point outside the envelope of the gravity
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flux curve and the underflow velocity operating line entirely above the gravity flux line, the City of
Punta Gorda WWTP clarifiers are overloaded under this condition with respect to both thickening and
clarification.
Table 6-7 presents capacity summaries for the secondary clarifier and RAS pumping systems. In
addition to state-point analysis, it is estimated that the four 50-ft diameter secondary clarifiers will
have an SOR of 1,529 gpd/sf at the PHF of 12 MGD. This SOR is much higher than the maximum
recommended SOR of 1,200 gpd/sf by 10-State Standards. Such high SOR value further supports the
state-point analysis results that the secondary clarifiers do not have 4 MGD AADF capacity and they
would be overloaded under these conditions.
Table 6-7 Activated Sludge Process – Clarifier and RAS Pumping Capacity Evaluation
Parameter

Unit
Secondary Clarifiers
Number of secondary clarifiers
--Secondary clarifier diameter
feet
Secondary surface area (each)
sf
Secondary surface area (total)
sf
Clarifier hydraulic overflow rate, at ADF/PHF
gpd/sf
Clarifier solids loading rate, AD/MD
lb/d/sf
SVI
mL/g
MLSS concentration
mg/L
Required RAS Flow
MGD
RAS Pumps

4.0 MGD AADF

3.3 MGD AADF

4
50
1,963
7,850
510/1,529
15.5/39.4
204 1
2,500
4.50

4
50
1,963
7,850
420/1,261
10.6/28.6
204 1
2,200
3.40
3 (2 duty, 1
standby)
4.3
YES

Number of RAS pumps

---

RAS pump capacity (firm, two pumps on)
Is existing secondary clarifier and RAS pump system capacity
sufficient?

MGD

3 (2 duty, 1
standby)
4.3

--

NO

Notes:
1.

The Sludge volume index (SVI) represents 95th percentile from daily measurement reported from July 1, 2015 to May 17,
2018.

Additional state-point analysis results suggested that the existing four 50-ft diameter secondary
clarifiers can provide 3.3 MGD AADF capacity when the MLSS concentration is reduced from
2,500 to 2,200 mg/L. The secondary clarifier and RAS capacity evaluation results at 3.3 MGD
AADF is presented in Table 6-7. CDM Smith also conducted state-point analysis to determine
what would be required to achieve the permitted treatment capacity of 4.0 MGD AADF and
concluded that two new 50-ft diameter secondary clarifiers would have to be constructed..
Evaluation of the feasibility of this alternative in addition to other treatment capacity
improvements alternatives is not included in CDM Smith’s current scope of work but will be
included in a future WWTP improvements alternatives study.
There are three RAS pumps which serve as two duty and one standby. Based on the state point
analysis, the firm RAS pumping capacity is sufficient both the permitted treatment capacity of 4
MGD AADF and the estimated existing treatment capacity of 3.3 MGD AADF.
Table 6-8 presents the BioWin model results at the estimated existing estimated activated sludge
treatment capacity of 3.3 MGD AADF and the reduced e MLSS concentration of 2,200 mg/L due to the
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secondary clarifiers limitations. At the 3.3 MGD AADF treatment capacity, the SOR would reduce to
1,261 gpm/sf which is slightly higher than the maximum recommended SOR of 1,200 gpm/sf by 10State Standards, but is acceptable per state-point analysis. The BioWin model estimated an SRT of 1.6
days under these loading conditions.
The BioWin model results presented in Table 6-8 also predicted a high effluent nitrite concentration at
SRT of 1.5 days and at 20 °C. As suggested earlier, it is necessary to reduce SRT to 1.25 day to washout
nitrifiers from the process.
Table 6-8. Summary of BioWin Model Inputs and Results for the City of Punta Gorda WWTP at 3.3 MGD
AADF Estimated Existing Treatment Capacity
Parameter
Influent ADMM Flow
Influent COD
Influent BOD5
Influent TSS
Influent ISS
Influent TKN
RAS Flow
Mixed Liquor Temperature
MLSS
MLVSS
Aerobic SRT
Effluent BOD5
Effluent TSS
Effluent TN
Effluent NH3
Effluent Nitrate
Effluent Nitrite
WAS Loads to Primary Digesters 1-4
Primary Digester 1-4 TSS
Digested Sludge Loads from Primary Digesters to
Secondary Digesters
Digester Sludge Loads to Land Application

Unit
Value
Influent
MGD
4.72
mg/L
507
mg/L
212.7
mg/L
220.3
mg/L
7.4
mg/L
47
Process Parameters
MGD
3.4
°C
20
Model Predictions
mg/L
2,198
mg/L
2,003
day
1.6
mg/L
3.4
mg/L
1.3
mg/L
30.7
mg/L
12.9
mg/L
2.0
mg/L
13.9
lb/day
8,786
mg/L
12,500
lb/day

4,787

lb/day

3,948

6.2.1.5 Jet Aeration Capacity
The existing jet aeration system manufactured by Chemineer Kenics (Dayton, OH) was installed in two
50-ft diameter aeration basins as part of the original 2.0 MGD AADF plant construction in 1984. This
jet aeration system included three 100-HP multistage centrifugal blowers. A sparger system is utilized
at the bottom of each aeration basin with two pumps installed at each end that circulates the mixed
liquor through the tank via nozzles. A mixture of small air bubbles and mixed liquor leaves the
nozzles to promote mixing and oxygen transfer. A concern the City has raised regarding the jet
aeration system is that it is antiquated, and replacement parts are difficult to obtain.
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The plant was expanded to 3.2 MGD AADF in 1998 and this expansion included two new aeration
basins and one 100 HP blower. One of the blowers (Blower No.3) was replaced in 2013. All the
blowers operate well as the three older blowers have been rebuilt with new motors.
The blowers serve as the source of air for the jet aeration system for the aeration basins and the
aerobic digesters. Under current operating conditions, the operations staff indicated that one blower
is typically used for the process air but at times a second blower may be turned on to meet the process
air demand. In addition, two blowers are typically used for the digesters. The two secondary
digesters are also served by a very small multistage centrifugal blower which appeared to be very old.
For the purpose of this report, this blower was not included in the aeration system capacity evaluation
because of the size and age of the blower.
CDM Smith conducted a capacity evaluation for the jet aeration system at the permitted treatment
capacity of 4.0 MGD AADF and the estimated existing treatment capacity of 3.3 MGD AADF. The
results are presented in Table 6-9.
Due to a lack of original design criteria data, CDM Smith made assumptions to estimate the capacity of
the existing jet aeration system. According to the blower curve provided by the City, the blowers are
designed to provide 2,125 acfm at 7 psig which was calculated to be equivalent to 1,870 scfm.
Therefore, the three duty blowers have a firm capacity of 5,610 scfm.
Table 6-9. Jet Aeration Capacity Evaluation at 4 MGD AADF
Parameter

Unit

Value

Treatment Capacity

MGD AADF

4.0

3.3

Number of aeration basins

--

4

4

Side water depth

ft

12

12

Number of jet nozzles in four basins

--

24 1

24 1

Submergence of jet nozzles

ft

10.5

10.5

Dissolved oxygen concentration

mg/L

2.0

2.0
2

Alpha factor, α

-

0.65

Beta factor, β

-

0.98

Theta factor, θ

-

1.024

0.65 2
0.98
1.024
3

5,029 3

Average day actual oxygen requirement (AOR)

lb O2/day

6,021

Maximum day actual oxygen requirement (AOR)

lb O2/day

9,863 3

8,236 3

Average day standard oxygen requirement (SOR)

lb O2/day

11,970

9,998

Maximum day standard oxygen requirement (SOR)

lb O2/day

19,608

16,374

Average day air flow requirement

scfm

2,511

1,973

Maximum day air flow requirement

scfm

5,022

3,873

Number of existing blowers

-

4

4

Horsepower each blower

HP

100

100

Rated capacity each blower

acfm

2,125

2,125

Rated capacity each blower

scfm

1,870

1,870

Total blower rated capacity

scfm

7,480

7,480

Total firm blower rated capacity

scfm

5,610

5,610

Estimated excess firm blower capacity at maximum day loads

scfm

588

1,737

Notes:
1)

Due to lack of actual information, this value was assumed.
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2)

3)

Based on off-gas testing at other jet aeration installations.
AOR is only estimated for BOD5 removal and does not include oxygen demand for nitrification.

Based on the BioWin model results and desktop calculations, CDM Smith estimated average day and
maximum day actual oxygen requirements (AORs) at 3.3 and 4.0 MGD AADF. It is estimated that air
flows of 3,873 and 5,022 scfm are required to deliver estimated maximum day AORs at 3.3 and 4.0
MGD AADFs, respectively. Therefore, 1,737 scfm and 588 scfm would be available for the aeration of
the aerobic digesters at 3.3 and 4.0 MGD AADF, respectively. Considering the firm blower capacity of
5,610 scfm, the blowers have sufficient capacity for the maximum day process air demand at 4.0 MGD
AADF. However, since the blowers serve the process aeration system and the digester aeration
system, the combined air demand by these two systems must not exceed the firm blower capacity.
Further discussion on blower capacity is presented in Section 6.6.

6.3 Filter Pump Station and Deep Bed Sand Filters
To meet high-level disinfection requirements, three newly constructed deep bed sand filters were
brought online in 2014. Due to the existing plant hydraulics, the addition of deep bed sand filters also
required a new intermediate pump station called the “Filter Pump Station” to pump secondary
clarifier effluent to the new deep bed sand filters. Table 6-10 presents Filter Pump Station and deep
bed sand filter design criteria at the 4-MGD AADF and 3.3-MGD AADF plant capacities.
The Filter Pump Station has four submersible pumps with variable frequency drives (VFDs). Each
pump is rated to provide 2.0 MGD (1,400 gpm). The firm capacity of the Filter Pump Station is 6.0
MGD. Peak flows over 6.0 MGD are diverted to the effluent storage ponds to be treated during periods
of low plant influent flows. This operation is inefficient and creates a hydraulic bottle neck at the
facility. Therefore, the Filter Pump Station capacity should be increased to match the updated PHF.
The three deep bed sand filters manufactured by Tetra are comprised of 72 inches of coarse silica
sand on an 18-inch bed of deep gravel for support. When the filter effluent does not meet the 5 mg/L
TSS limit, it is diverted to reject storage ponds. The filters are backwashed based on time and level.
Backwash flow is then directed to the headworks.
Each filter has a surface area of 453 ft2. Estimated filter loading rates at permitted and estimated
existing treatment capacity ADFs and PHFs are presented in Table 6-10. These filters are typically
designed for peak loading rates less than 5 gpm/ft2, while not requiring use of the effluent storage
ponds. Firm filter capacity is considered as one filter unit out of service because one unit can be
backwashing during peak flows. To keep the filter loading rates below 5 gpm/ft2, two new identical
filter units would need to be added at the permitted treatment capacity of 4 MGD AADF or one new
identical filter unit would need to be added at the estimated existing treatment capacity of 3.3 MGD
AADF.
Table 6-10. Filter Pump Station and Deep Bed Sand Filters Capacity Evaluation
Parameter

Unit

Value

Treatment Capacity

MGD AADF

4.0

3.3

Number of filter pump station pumps

--

4 (3 + 1)

4 (3 + 1)

Filter pump capacity (firm, three pumps on)

MGD

6.0

6.0

Filter pump capacity, (total, four pumps on)

MGD

8.0

8.0

Filter Pump Station
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Parameter

Unit

Value

Design PHF

MGD

12.0

9.9

MGD

6.0

3.3

Additional pump capacity required

Existing Deep Bed Sand Filters
Number of existing filters

--

3

3

Filter surface area, each

ft2

453

453

Filter surface area, one in backwash

ft2

906

906

Filter surface area, total

ft2

1,359

1,359

Filter loading rates
All filters in service at ADF
One filter in backwash at ADF
All filter in service at PHF
One filter in backwash at PHF

gpm/ft2
gpm/ft2
gpm/ft2
gpm/ft2

2.04
3.07
6.13
9.20

1.69
2.53
5.06
7.59

Existing and Proposed Deep Bed Sand Filters
Number of deep bed sand filters (Existing + Proposed)

--

3+2

3+1

Filter surface area, each

ft2

453

453

Filter surface area, one in backwash

ft2

1,812

1,359

Filter surface area, total

ft2

2,265

1,812

Filter loading rates
All filters in service at ADF
One filter in backwash at ADF
All filter in service at PHF
One filter in backwash at PHF

gpm/ft2
gpm/ft2
gpm/ft2
gpm/ft2

1.23
1.53
3.68
4.60

1.29
1.69
3.79
5.06

6.4 Effluent Disinfection
The facility has two identical CCTs. One CCT was built when the WWTP was originally constructed in
1984, while the construction of the second CCT was part of the expansion which took place in 1988.
These two CCTs provide the chlorine contact time for high-level disinfection required for deep well
injection. Chlorine is supplied to the CCTs in the form of chlorine gas. Note, while chlorine gas is
effective for disinfection the use of chlorine gas is becoming antiquated as utilities move towards safer
disinfection technologies. Consideration should be given by the City to an alternative, safer
disinfection method. The Florida Administrative Codes (FAC) specifies a minimum total residual
chlorine (TRC) of 1 mg/L and a minimum chlorine contact time of 15 minutes at the PHF for high level
disinfection.
Table 6-11 summarizes the existing CCT sizing summary. The two CCTs have a total volume of
74,600 gal. Chlorine is added to the second cell of the Water Quality Structure which is upstream of
the CCTs and downstream of the deep bed clear well. The TRC is monitored at the effluent sampling
structure which is located downstream of the CCTs. Therefore, the contact volume provided by these
two structures and the interconnection piping was added to the available contact time. The total
volume of these two structures along with the interconnection piping was estimated as 28,000 gal.
Therefore, the total contact volume was calculated to be 102,600 gal which provides a contact time of
12.3 min at a PHF of 12 MGD. Since the contact time at PHF is shorter than the 15-minute minimum
contact time, additional CCT volume will be required to treat PHF of 12 MGD at the permitted
treatment capacity. On the other hand, the existing contact volume may be sufficient at the estimated
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existing treatment capacity of 3.3 MGD AADF since the total contact time of 14.9 min can be provided
at the PHF of 9.9 MGD.
Table 6-11 Chlorine Contact Tank Capacity
Data
Number of chlorine contact tanks
Chlorine contact tank volume, total
Chlorine contact volume provide by the other structures and pipes, total 1
Chlorine contact volume, total
Contact time at 12 MGD PHF (permitted treatment capacity)
Contact time at 9.9 MGD PHF (estimated existing treatment capacity)

Unit
--gal
gal
min
min

Value
2
74,600
28,000
102,600
12.3
14.9

Notes:
1)

Second cell of the Water Quality Structure and the Effluent Sampling Structure.

6.5 Deep Well Injection
Treated effluent that meets high level disinfection requirements is disposed of at a Class 1 Deep
Injection Well which is a municipal waste disposal well. Table 6-12 summarizes the deep injection
well capacity. The Deep Injection Well has been in operation since 2001. The twenty-inch diameter
Class 1 deep injection well has a permitted maximum injection rate of 12 MGD which is the same as
the updated PHF. Therefore, the Deep Injection Well has sufficient capacity. The injection zone is
between 2,500 and 2,850 feet while the maximum pressure the well can be operated at is 140 psi.
Table 6-12 Deep Injection Well Capacity
Data
Maximum Injection Rate
Diameter
Maximum Injection Pressure
Injection Zone

Unit
MGD
inch
psi
ft

Value
12
20
140
2,500 – 2,850

6.6 Effluent Storage Ponds
The facility has three effluent holding ponds (24 MG, 24 MG, and 12 MG) which receive both reject
flow that does not meet high-level disinfection requirements, and high flows that exceed the current
6-MGD capacity of the effluent filter system. These ponds have a combined maximum capacity of 60
MG which provide a retention time of fifteen days at 4 MGD AADF. The flows are diverted to the
effluent storage ponds when effluent does not meet the high-level disinfection requirements or the
pumping capacity is insufficient to handle the plant flows. For example, the Filter Pump Station has a
maximum capacity of 6 MGD and therefore flows over 6 MGD are diverted to the effluent holding
ponds. Similarly, when the effluent pumps cannot handle the peak flows, chlorinated effluent is also
diverted to the effluent storage ponds. The effluent stored in the lined ponds is pumped to the WWTP
headworks by the pond return pump station. The pond return pump station has two 1.73 MGD (1,200
gpm) pumps with VFDs. The effluent storage ponds and return pump station have sufficient capacity.

6.7 Biosolids Handling
The facility has four primary and two secondary aerobic digesters. Two of these digesters were built
during the initial construction in 1984. Two additional primary aerobic digesters and one secondary

119080/227879/03/11

6-17

Section 6 • Summary of Treatment Capacity Evaluation

digester was built during the plant expansion in 1988. One more secondary digester was built later.
The digesters are 50-ft diameter circular tanks, structurally identical to the aeration basins and
secondary clarifiers. Each digester has a volume of 0.19 MG. The four primary digesters utilize a
Vortex jet aeration and sparger system. The sparger system spans the bottom of each tank diameter.
Each digester system has one Flygt submersible pump, installed within the digester tank. These
pumps recirculate sludge through the tank along with the sparger system. The primary digesters use
the same four 100 HP multistage centrifugal blowers that provide air to the aeration basins.
The two secondary digesters are equipped with submersible mixers and coarse bubble diffusers. A 25
HP multistage centrifugal blower with 530 cfm capacity provides air to the two secondary digesters
up to side water depths of 7 ft. However, this blower has insufficient capacity to support the process.
When a coarse bubble diffused aeration system is used for aerobic digesters, the mixing air
requirement is estimated based on 30 scfm/1,000 ft3. Based on this criterion, the two secondary
digesters would require mixing air flow of approximately 1,500 scfm which is much larger than the
blower capacity. However, if mixers are installed in aerobic digesters, aeration system can be sized to
provide sufficient oxygen for VSS destruction only.
WAS generated from the biological process is pumped to the four primary aerobic digesters which
work in parallel. The digesters are decanted using telescoping valves to increase the TSS
concentration and sludge retention time. Following digestion, sludge is transferred to the secondary
digesters for further digestion. Supernatant from the secondary digesters can be transferred to a
supernatant pond and Class B biosolids are disposed of via land application. The aerobic digesters are
used for generating Class B solids for land application. Considering the minimum liquid temperature
of 20 °C, and an approximate 25-day SRT, this system is sufficient to generate Class B biosolids.
However, the City is not able to land apply digested solids during the wet season for up to several
months when the ground water level is high at the land application site. This creates a bottleneck for
the biosolids treatment and disposal. Therefore, the City has an agreement with Synagro for class B
biosolids removal. When requested by the City, Synagro dewaters digested solids with a mobile
dewatering equipment and hauls off the cake solids to its Charlotte County Bio-Recycling Center
(Punta Gorda, FL) which serves as a composting facility. When the WWTP operated in a high-rate
activated sludge process mode as proposed in the sections above, more waste and digested solids will
be generated. This will require the City to engage Synagro’s services more frequently. Therefore,
CDM Smith recommends the City to allocate additional budget for digested sludge disposal.
Table 6-13 summarizes the aerobic digester capacity evaluation. BioWin model simulations
estimated that all six digesters provide a total SRT of 20.9 days at a TSS concentration of 1.2 to 1.25%
at the permitted treatment capacity of 4 MGD AADF. SRT can be raised to 25 days by decanting to
increase the TSS concentration. At the estimated existing treatment capacity of 3.3 MGD AADF, the six
digesters were estimated to provide a 26.1-day SRT, which is sufficient to generate Class B biosolids.
Therefore, the six digesters are large enough to provide sufficient treatment capacity at both 3.3 and
4.0 MGD AADF.
As discussed earlier, the aeration system sizing of the aerobic digesters must be evaluated together
with the process aeration system as the primary digesters and process aeration system share the
same four 100-HP multistage centrifugal blowers. Although the secondary digesters have one small
blower, due to the age and size of the blower, the same four 100-HP blowers are evaluated for their
ability to provide air to the secondary digesters as well. Since detailed information for the aerobic
digester jet aeration system is not available, it is assumed that the digester jet aeration system is
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similar to the ones installed in the aeration basins. Therefore, a similar oxygen transfer efficiency is
assumed to be provided by the digester jet aeration system as well. The available excess air from the
process aeration is not sufficient for the primary aerobic digesters at 3.3 and 4.0 MGD AADF.
Additional blower capacity would be needed for an AOR of 2,506 lb O2/day at 3.3 MGD AADF for the
primary and secondary digesters.
Table 6-13 Summary of Aerobic Digesters Capacity
Parameter
Treatment Capacity
Number of primary tanks
Number of secondary tanks
Volume, each tank
Primary Volume, total
Secondary Volume, total
Primary Digesters
WAS Loads to Primary Digesters 1-4
TSS Concentration
SRT
ADMM AOR for VSS Destruction
Aeration Capacity Available (AOR)
Additional Aeration Capacity Required (AOR)
Secondary Digesters
Digested Sludge Loads to Secondary Digesters
TSS Concentration
SRT
ADMM AOR for VSS Destruction
Digester Totals
SRT
Additional Aeration Capacity Required (AOR)
Digested Sludge Load to Land Application

119080/227879/03/11

Unit
MGD AADF
----MG
MG
MG

Value
4.0
4
2
0.19
0.76
0.38

3.3
4
2
0.19
0.76
0.38

lb/day
mg/L
day
lb O2/day
lb O2/day
lb O2/day

10,734
12,500
13.2
7,188
1,155
6,033

8,786
12,500
16.5
6,151
2,872
3,279

lb/day
mg/L
day
lb O2/day

6,016
12,000
7.7
1,369

4,787
12,000
9.6
1,019

day
lb O2/day
lb/day

20.9
7,402
4,909

26.1
4,298
3,948
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Section 7
Hydraulic Capacity Evaluation
CDM Smith performed a hydraulic capacity evaluation of the City of Punta Gorda’s WWTP from the
Headworks Structure to the deep injection well used for effluent disposal. Note that Section 7 is solely
focused on the hydraulic capacity of the WWTP and the ability of each structure to handle the flow of
water. Section 7 does not provide commentary on the impacts to treatment processes, such as settling
of solids, as the flow rate increases. Impacts to treatment processes are discussed in Section 6.
A hydraulic model of the portions of the WWTP that flow by gravity was developed using Visual
Hydraulics. The model was used to predict the flow distribution and hydraulic grade line (HGL)
profile and, where appropriate, the flow distribution of the plant process structures and conduit. An
additional pressure pipe hydraulic model was developed in Innovyze InfoWater for the return
activated sludge (RAS) pumping system and effluent disposal system to determine capacity of these
pumping systems. The model inputs for the geometry, elevations, pump performance, and piping of
the existing infrastructure were established based on as-built data provided by the City.

7.1 Typical Hydraulic Flow Path
This section goes through the hydraulic flow path of the WWTP. While the City has developed
multiple ways to divert flows around process structures on a temporary basis to accommodate high
flows, this section describes the typical hydraulic flow path of the plant. As the flow diversions are not
part of the system design permitted through Florida Department of Environmental Protection (FDEP)
and are not sustainable for long-term operation of the WWTP, they are not considered within this
section. Figure 7-1 presents a schematic overview of the hydraulic path through the WWTP.

7.1.1 Headworks Structure to Aeration Basin Splitter Box
Influent flow to the plant enters into a common channel at the Headworks Structure via pressurized
flow from the City’s Booster Pump Station Facility (BPF) located at the corner of Henry Street and Gulf
Course Boulevard. The BPF repumps all flows from the collection system to the City’s WWTP. The
common channel splits into three separate channels, two of which contain mechanical step screens
and the third is a bypass channel containing a manual bar rack. The three channels join into a
common channel that conveys the flow to the grit vortex chamber. The distribution of flow between
the two screening equipment channels was assumed to be an equal flow split to each in every
scenario. The grit vortex chamber effluent then exits the headworks building to the Aeration Basin
Splitter Box via a 30-inch diameter pipe.

7.1.2 Aeration Basin Splitter Box to Aeration Basins
The 30-inch pipe that conveys the flow to the Aeration Basin Splitter splits into two parallel 24-inch
pipes that discharge into two identical chambers in the splitter box. The two chambers are dedicated
chambers to convey flow to Aeration Basins 1 and 2 and Aeration Basins 3 and 4 with an equalization
pipe connecting the two chambers. Flow comes into the splitter box and spills over weirs (elevation of
crest at 36.25 ft) into parallel troughs that join into a common effluent channel. The common effluent
discharges into a 20-inch diameter pipe and connects into the bottom of Aeration Basins in the center
of the tank.
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7.1.3 Aeration Basins to Secondary Clarifier Splitter Box
The flow exits the Aeration Basins as the mixed liquor flows over a weir (elevation of crest at
approximately 35 ft) into combination weir box and drop box. The elevations for the weirs varied
slightly between each Aeration Basins. This was determined based on a control point survey
discussed in a preliminary engineering report for piping modifications by King Engineering in April
2014. The mixed liquor is conveyed back to the Secondary Clarifier Splitter Box via a 20-inch
diameter pipe. The 20-inch pipes from Aeration Basins 1 and 2 combine into a 24-inch pipe that
connects into a dedicated chamber for Clarifiers 1 and 2 in the Secondary Clarifier Splitter Box. The
piping from Aeration Basin 3 and 4 to the splitter box is identical to Aeration Basins 1 and 2 but on the
opposite side of the splitter box into its own dedicated chamber for Clarifiers 3 and 4.

7.1.4 Secondary Clarifier Splitter Box to Clarifiers
The two chambers inside of the Secondary Clarifier Splitter Box are identical to the Raw Sewage
Splitter Box chambers with the exception of weir and trough elevations. The flow enters into the two
chambers with a 24-inch flow equalization pipe to assist with the flow split and spills over weirs
(elevation of crest at 34.14 ft) into parallel troughs that join into a common effluent channel. The
common effluent discharges into a 20-inch diameter pipe that connects into the side of the clarifiers.
The pipe reduces down to an 18-inch pipe and connects into a stilling basin in the center of the
clarifier.

7.1.5 Clarifiers to Filter Complex
Flow exits the clarifiers over a v-notch weir (elevation of crest at 33 ft) into a launder. The launder
spills over into a drop box at each clarifier that discharges into a 14-inch pipe. The 14-inch pipe from
Clarifiers 3 and 4 connects into a 20-inch pipe that runs between Clarifiers 1 and 2. The 20-inch pipe
increases to a 24-inch diameter pipe just before the 14-inch pipes from Clarifiers 1 and 2 connect into
the common conduit to the Filter Pump Station. Just before the old 24-inch flow meter vault to the
Chlorine Contact Tanks (CCTs), the 24-inch pipe is upsized to a 30-inch diameter pipe and the flow is
redirected south towards the Filter complex. The flow enters into the bottom of Filter Pump Station
wet well where it is pumped up to the three deep bed sand filters. This is the first break in the gravity
flow as the submersible pumps in the Filter Pump Station wet well increases the head to transfer flow
to the filter units.

7.1.6 Filter Complex to Chlorine Contact Tanks
The Filter Complex has a maximum capacity of 6 MGD based on discussions with Plant Operations and
the Filter manufacturer. When flows are greater than 6 MGD for a sustained period, the pumps
installed in the Filter Pump Station wet well are not able to keep up with the influent flow into the wet
well. This results in the forward flow in excess of 6 MGD overflowing the weir wall (elevation of crest
at 31.25’) and flowing by gravity to the line ponds. There is a pump station at the pond that returns
the flows back to the Headworks Structure when flows decrease to a manageable level and the flow is
treated for a second time. Although this is an inefficient operational strategy, this provides a means to
prevent overflows in the process structures. It should be noted that the hydraulic capacity of the filter
units and Filter Pump Station were not included in this evaluation.
The Filter Pump Station pumps the water from the wet well to the filter units through an 18-inch
diameter pipe that splits into three identical 16-inch pipe runs dedicated to each filter unit. The 16inch pipe connects into a channel and splits between two parallel launders with weir plates that run
the full length of the filter unit. The flow spills over the weirs (elevation of crest at 39.17 ft) into the
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filter unit. Flow travels down through the sand media and out of the filter unit through a series of
underdrains that connect to a 16-inch pipe from each unit. The three 16-inch pipes combine into a
common 24-inch pipe manifold that drains back to the Clearwell. Flow travels through the Clearwell
and into the Water Quality Structure over a v-notch weir (elevation of crest at 32.5 ft). The flow exits
the Water Quality Structure through a 24-inch diameter pipe. The 24-inch pipe splits into parallel 24inch pipe runs that discharges into the CCTs.

7.1.7 Chlorine Contact Tanks to Effluent Sampling Structure
There are two identical CCTs in parallel. At the start of the CCTs, the 24-inch pipe from the filter
effluent enters into a chamber with a timber wall with approximately 70 three-inch circular openings.
The hydraulic model assumes that the timber wall shown on as-built drawings is still installed. This
was not confirmed during the evaluation. The flow goes through the circular openings into the CCTs.
The CCTs are a series of deep channels essentially that have two baffle walls and two 180-degree turns
prior to exiting the structures. The flow exits both CCTs in 18-inch diameter pipes that combine
downstream into a common 30-inch diameter pipe. The 30-inch pipe discharges into the Effluent
Sampling Structure which ultimately serves as the wet well for the effluent pumps.

7.1.8 Effluent Sampling Structure to the Deep Injection Well
The Effluent Pump Station consists of two 125-HP and one 40-HP horizontal, split cased centrifugal
pumps with piping connections for a third 125-HP pump. The larger or smaller pumps are called to
start based on the flow through the plant and are set to maintain a level in the CCCs for achieving
chlorine contact times established in the operating permit. The pumps discharge through a common
30-inch pipe manifold that reduces down to 20-inch prior to disposal down the injection well. It
should be noted that there is piping connections available for connecting a diesel driven pump for
emergency backup capacity. The reason for this is that the effluent horizontal, split cased pumps are
not connected to the standby generator at the WWTP.

7.1.9 Return Activated Sludge
The plant utilizes RAS to bring settled mixed liquor solids from the secondary clarifiers to upstream of
the Headworks Structure. The mixed liquor from the clarifiers is conveyed back to a telescoping valve
structure where the flow is combined from the four clarifiers to the RAS Pump Station. Each clarifier
has a dedicated telescoping valve that controls the water surface elevation in its respective clarifier.
The RAS pumping system consists of three 25-HP dry-pit submersible pumps mounted in a horizontal
configuration and approximately 435 ft of 12-inch diameter pipe. The RAS pumps receive the flow
from a common 16-inch diameter pipe from the telescoping valve structure and discharges through a
common 12-inch pipe header. The 12-inch pipe from the discharge of the RAS Pump Station connects
into the 30-inch influent pipe upstream of the Headworks Structure.

7.2 Plant Hydraulic Capacity Evaluation (Gravity Flow)
This section describes the various scenarios modeled along with the results of the hydraulic capacity
evaluation of the plant’s gravity conveyance. As previously mentioned, there is a break in the gravity
flow at the Filter Pump Station wet well. With all gravity hydraulics, the downstream HGL is set at an
assumed water surface elevation and the HGL calculations work backwards through the various plant
processes. Therefore, assumptions were made for the downstream water surface elevations at both
the Filter Pump Station wet well and the Effluent Sampling Structures for each scenario.
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The assumptions for the HGL at the Effluent Sampling Structure were based on adjusting the water
surface elevation until the CCT level was approximately 6 ft from the floor of the CCT (approximately
elevation 29 ft). The assumptions for the HGL at the Filter Pump Station were based on the level
setpoints for the pump installed in the wet well. The setpoints for the Filter Pump Station pumps are
as follows:


Lead Pump On (2 MGD Forward Flow) – 25.5 ft (5 ft from floor of wet well)



Lead Pump and Lag Pump 1 On (4 MGD Forward Flow) – 27.0 ft (6.5 ft from floor of wet well)



Lead Pump and Lag Pumps 1 and 2 On (6 MGD Forward Flow) – 28.0 ft (7.5 ft from floor of wet
well)



Flow Greater than 6 MGD – 31.25 ft (Elevation of overflow weir to the storage ponds)

As the Filter Complex has a maximum capacity of 6 MGD and the Filter Pump Station has a firm
capacity of 6 MGD, the capacity evaluation only included flows of 4 MGD and 6 MGD for the portion of
the gravity flow from the Filter Pump Station wet well to the Effluent Sampling Structure. When
modeled flows were greater than 6 MGD, it was assumed that the additional flow beyond 6 MGD
overflowed the weir wall in the Filter Pump Station wet well and flowed by gravity to the lined ponds.
There were four scenarios discussed in this section to evaluate the plant hydraulic capacity at various
forward flows with the current infrastructure. The four scenarios including the downstream HGL and
flow conditions are as follows:




Scenario 1: Hydraulic Capacity of Existing Plant at Annual Average Daily Flow (AADF) Permitted
Capacity
-

Influent (Forward) Flow – 4 MGD

-

Flow Downstream of Filter Pump Station – 4 MGD

-

Flow to Effluent Storage Ponds – 0 MGD

-

Return Activated Sludge Flow – 2.4 MGD

-

Filter Pump Station HGL – Elevation 27.0 ft

-

Effluent Sampling Structure HGL – Elevation 29.0 ft

Scenario 2: Hydraulic Capacity of Existing Plant at Maximum Filter Capacity
-

Influent (Forward) Flow – 6 MGD

-

Flow Downstream of Filter Pump Station – 6 MGD

-

Flow to Effluent Storage Ponds – 0 MGD

-

Return Activated Sludge Flow – 3.6 MGD

-

Filter Pump Station HGL – Elevation 28.0 ft

-

Effluent Sampling Structure HGL – Elevation 28.75 ft
7-5
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Scenario 3: Hydraulic Capacity of Existing Plant at Previous Peak Hour Flow
-

Influent (Forward) Flow – 8 MGD

-

Flow Downstream of Filter Pump Station – 6 MGD

-

Flow to Effluent Storage Ponds – 2 MGD

-

Return Activated Sludge Flow – 4.5 MGD

-

Filter Pump Station HGL – Elevation 31.43 ft
o



Note: The Filter Pump Station HGL was calculated in the model based on 2 MGD
flowing over the 12-ft long weir wall (crest elevation of 31.25’) in the wet well.

Effluent Sampling Structure HGL – Elevation 28.75 ft

Scenario 4: Hydraulic Capacity of Existing Plant at Updated Peak Hour Flow
-

Influent (Forward) Flow – 12 MGD

-

Flow Downstream of Filter Pump Station – 6 MGD

-

Flow to Effluent Storage Ponds – 6 MGD

-

Return Activated Sludge Flow – 4.5 MGD

-

Filter Pump Station HGL – Elevation 31.63 ft
o

-

Note: The Filter Pump Station HGL was calculated in the model based on 6 MGD
flowing over the 12-ft long weir wall (crest elevation of 31.25’) in the wet well

Effluent Sampling Structure HGL – Elevation 28.75 ft
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7.2.1 Scenario 1: Hydraulic Capacity of Existing WWTP at Permitted Treatment
Capacity of 4 MGD AADF
Scenario 1 evaluated the WWTP experiencing 4 MGD AADF of influent flow which is the current
permitted treatment capacity. In this scenario, there was 4 MGD of forward flow with 2.4 MGD of RAS
flow between the Headworks Structure and the Filter Pump Station and 4 MGD of forward flow
between the Filter Units and the Effluent Sampling Structure. The hydraulic grade line for select
points in the system is provided in Figure 7-2. The results of the scenario are also provided in the
hydraulic profile in Figure 7-3. The model predicts that the hydraulic grade line through the entire
plant under this flow condition is acceptable with no weirs submerged or structures overflowing.

Figure 7-2 Hydraulic Grade Line Model Predictions for Scenario 1: 4 MGD Influent Flow.
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Figure No. 7-3
Punta Gorda WWTP Hydraulic Profile
4 MGD Influent Flow
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7.2.2 Scenario 2: Hydraulic Capacity of Existing Plant at Maximum Filter
Capacity of 6 MGD
Scenario 2 evaluated the plant experiencing 6 MGD of influent flow which is the maximum capacity of
the filters and the firm capacity of the Filter Pump Station. In this scenario, there was 6 MGD of
forward flow with 2.4 MGD of RAS flow between the Headworks Structure and the Filter Pump Station
and 6 MGD of forward flow between the Filter Units and the Effluent Sampling Structure. The
hydraulic grade line for select points in the system is provided in Figure 7-4. The results of the
scenario are also provided in the hydraulic profile in Figure 7-5.

Figure 7-4 Hydraulic Grade Line Model Predictions for Scenario 2: 6 MGD Influent Flow.
The model predicts that the HGL at most process structures in the plant’s hydraulic flow path are
acceptable. The Aeration Basin effluent weirs were nearly submerged in this scenario. The issue
observed in this scenario is the lack of available head between the Aeration Basins and the Clarifier
Splitter Box. With the current plant configuration, there is less than 1 ft of available head between the
Aeration Basin effluent weirs (elevation 34.95 ft) and the Clarifier Splitter Box weirs (elevation 34.14
ft). This limits the amount of flow that can pass through the plant without impacting treatment and
flow distribution between the process structures.
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Figure No. 7-5
Punta Gorda WWTP Hydraulic Profile
6 MGD Influent Flow
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7.2.3 Scenario 3: Hydraulic Capacity of Existing Plant at Previous Peak Hour
Flow of 8 MGD
Scenario 3 evaluated the plant experiencing 8 MGD PHF previously stated as the PHF by King
Engineering in the April 2014 Preliminary Engineering Report. In this scenario, there was 8 MGD of
forward flow with 4.5 MGD of RAS flow between the Headworks Structure and the Filter Pump Station
and 6 MGD of forward flow between the Filter Units and the Effluent Sampling Structure. The 2 MGD
of additional flow from the Filter Units and the Effluent Sampling Station was assumed to flow over
the weir wall in the Filter Pump Station wet well to the effluent storage ponds. The hydraulic grade
line for select points in the system with the described improvements is provided in Figure 7-6. The
results of the scenario are also provided in the hydraulic profile in Figure 7-7.

Figure 7-6 Hydraulic Grade Line Model Predictions for Scenario 3: 8 MGD Influent Flow.
The model predicts that the HGL at most process structures in the plant’s hydraulic flow path are
acceptable; however, the Aeration Basin effluent weirs and the Clarifier effluent weirs were slightly
submerged based on the model computations. Similarly, the issue observed in this scenario is the lack
of available head between the Aeration Basins and the Clarifier Splitter Box and the Clarifiers and the
Filter Pump Station. With the current plant configuration, there is less than 1 ft of available head
between the Aeration Basin effluent weirs (elevation 34.95 ft) and the Clarifer Splitter Box weirs
(elevation 34.14 ft). There is also only 1.75 ft of available head between the Filter Pump Station
overflow weir (elevation 31.25 ft) and the clarifier effluent weirs (elevation 33.00 ft). This limits the
amount of flow that can pass through the plant without impacting treatment and flow distribution
between the process structures.
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Figure No. 7-7
Punta Gorda WWTP Hydraulic Profile
8 MGD Influent Flow
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7.2.4 Scenario 4: Hydraulic Capacity of Existing Plant at Updated Peak Hour
Flow of 12 MGD
Scenario 4 evaluated the plant experiencing the 12 MGD PHF determined in Section 3 of this report. In
this scenario, there was 12 MGD of forward flow with 4.5 MGD of RAS flow between the Headworks
Structure and the Filter Pump Station and 6 MGD of forward flow between the Filter Units and the
Effluent Sampling Structure. The 6 MGD of additional flow from the Filter Units and the Effluent
Sampling Station was assumed to flow over the weir wall in the Filter Pump Station wet well to the
lined storage ponds. The hydraulic grade line for select points in the system is provided in Figure 78. The results of the scenario are also provided in the hydraulic profile in Figure 7-9.

Figure 7-8 Hydraulic Grade Line Model Predictions for Scenario 4: 12 MGD Influent Flow.
The model predicts that the HGL at most process structures between the Filter Pump Station and
Headworks Structure are overflowing. The only structure that the model predicts doesn’t overflow is
the clarifiers; however, the HGL was only a little over an inch below the top of the Clarifier walls.
Downstream of the filter pump station there are no overflows as flows above 6 MGD are assumed to
be diverted to the lined storage ponds. The increased flows and the downstream HGL at the Filter
Pump Station wet well is causing flow to significantly backup in each structure due to the lack of
available head in the plant.
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Figure No. 7-9
Punta Gorda WWTP Hydraulic Profile
12 MGD Influent Flow
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7.3 RAS and Effluent Pumping Systems Capacity Evaluation
Hydraulic models were created for evaluating the pumping capacities of both the RAS Pump Station
and Effluent Pump Station. The models were developed based on data provided by the City including
as-built data, SCADA data, specific injectivity data, and pump performance curves.

7.3.1 RAS Pump Station Capacity Evaluation
The RAS pumping system capacity was evaluated under the same four influent flow conditions as
simulated in the plant gravity hydraulics evaluation. The firm capacity (two duty pumps on or largest
pump out of service) criteria for the four RAS pumping system scenarios based on the state point
analysis are as follows:


Scenario 1 (4 MGD Forward Flow) – 2.4 MGD RAS Flow



Scenario 2 (6 MGD Forward Flow) –3.6 MGD RAS Flow



Scenario 3 (8 MGD Forward Flow) – 4.5 MGD RAS Flow



Scenario 4 (12 MGD Forward Flow) – 4.5 MGD RAS Flow

A schematic overview of the hydraulic model created to evaluate the RAS pumping system is
presented in Figure 7-10.

Figure 7-10 Schematic Overview of the RAS Pumping System Hydraulic Model in Innovyze Infowater
For all four scenarios, the input parameters or boundary conditions for the suction and discharge
water surface elevations were based on the HGLs calculations from the plant’s gravity flow evaluation.
The plant’s influent flow was forced into the headworks using a negative demand at the junction to the
far west in Figure 7-10 above. Two of the pumps were set to pump at 100-percent speed in all four
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scenarios. The firm pumping capacity as predicted by the hydraulic model for the scenarios are
provided below in Table 7-1.
4 MGD AADF

6 MGD Peak Filter Capacity

8 MGD Previous PHF

12 MGD Update PHF

4.3 MGD

4.3 MGD

4.3 MGD

4.1 MGD

Based on the results of the hydraulic modeling, the RAS rates were adequate for the 4 MGD and 6 MGD
forward flow scenarios; however, there was a capacity deficiency observed in the 8 MGD and 12 MGD
forward flow scenarios. The plant gravity hydraulics were not modified as the difference between 4.3
and 4.5 MGD are not expected to change the results. One observation made during the analysis was
the pumps were operating far left of the best efficiency point based on the manufacturer’s pump
performance curve. A visual illustration of the system curve overlaid with the pump performance
curve for two RAS pumps operating in parallel is provided in Figure 7-11.

Figure 7-11 RAS Pumping System with Two Pumps on Hydraulic Performance Curves with System Curve
Overlaid.

7.3.2 Effluent Pump Station Capacity Evaluation
The Effluent Pump Station was evaluated to determine the firm pumping capacity (one jockey pump
and one primary pump on or largest pump out of service) and total pumping capacity (all pumps in
operation) of the effluent disposal system. After running a scenario with both the jockey pump and
one primary pump on, the results suggest that the jockey pump was near shutoff head; therefore, the
jockey pump was assumed to be off in scenarios with primary pump(s) in operation. The results
7-16
119080/227879/03/11

Section 7 • Hydraulic Capacity Evaluation

presented in this section show the variable speed jockey pump on by itself, a single variable speed
primary pump in operation, and two variable speed primary pumps operating in a parallel circuit.
The effluent disposal system is directly connected to the plant hydraulics as the effluent pumps are
inline, horizontal split-cased centrifugal pumps that are set to maintain a level in the chlorine contact
tanks. The upstream water surface elevation acting as the suction head for the effluent pumps was set
at an elevation of 28.75 ft based on the plant’s gravity hydraulic modeling. One of the key components
for modeling an injection well system is the input of the injection well’s specific injectivity data. The
past two years of specific injectivity test data was processed to determine the worst-case scenario
over that period for injectivity pressures. This was used in the hydraulic model for simulating the
injection well mounding effect which creates backpressure on the pumps. Figure 7-12 illustrates the
specific injectivity test data processed for each quarter. As shown in the figure, the worst case
injectivity pressures were from the 3rd Quarter in 2018. A schematic overview of the hydraulic model
created to evaluate the effluent pumping system is provided in Figure 7-13.

Figure 7-12 Specific Injectivity Test Data for the Injection Well at the WWTP.
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Figure 7-13 Schematic Overview of the Effluent Disposal Pumping System Hydraulic Model in Innovyze
Infowater
Based on the results of the hydraulic modeling, the existing variable speed jockey pump has a capacity
of approximately 1,450 gpm (2.10 MGD) when the primary pumps are not in operation. This appears
to be operating at good point on the pump performance curve based on visual inspection. This was
not confirmed as the efficiency data was not provided for the pump. A visual illustration of the system
curve overlaid with the pump performance curve for a single variable speed jockey pump is provided
in Figure 7-14.
The modeling also suggests that a single primary pump is severely limited in capacity as the pumps
are oversized with regards to total head. The results of the hydraulic model show that a single
variable speed primary pump only intersects the system curve when the pump is operating between
approximately 65 to 70-percent speed. Speeds above 70-percent appear to be beyond the runout
point on the pump performance curve. The hydraulic model suggests that the firm capacity of the
Effluent Pump Station is approximately 2,000 gpm (2.90 MGD). This is shown graphically in Figure 715.
The firm capacity of the Effluent Pump Station is less than the 4 MGD average daily flow and the 6
MGD peak hour flow capacity of the upstream filters. The total pumping capacity was evaluated to
whether the Effluent Pump Station is capable of disposing of the 6 MGD peak hour flow down the
injection well. Based on the modeling, there is a slight improvement with regards to where the system
curve intersects with the pump performance curves. In this scenario, the pumps are capable of
operating between 65 to 80 percent without going beyond the runout point of the pumps. The results
suggest that two variable speed primary pumps operating in a parallel circuit have more than enough
capacity to handle the peak hour flow of 6 MGD. This is shown graphically in Figure 7-16.
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Figure 7-14 Single Jockey Effluent Pump Hydraulic Performance Curves with System Curve Overlaid.

Figure 7-15 Single Primary Effluent Pump Hydraulic Performance Curves with System Curve Overlaid.
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Figure 7-16 Two Primary Effluent Pump Hydraulic Performance Curves with System Curve Overlaid.

7.4 Hydraulic Capacity Evaluation Conclusions
This section provides a summary of the hydraulic model evaluation performed for the City of Punta
Gorda’s WWTP. One common conclusion for the WWTP is that it is inefficient and unsustainable to
divert the balance of flows greater than 6 MGD to the Effluent Storage Ponds and to repump back to
the head of the plant for another round of treatment.

7.4.1 Annual Average Daily Flow Conclusions (4 MGD)
The existing WWTP is currently permitted for an AADF of 4 MGD. The following bullets provide a list
of observations based on the results of the hydraulic evaluations.


The WWTP is capable of passing the 4 MGD without overflowing structures or submerging
weirs at any process structure.



Based on the boundary conditions used from the gravity hydraulics evaluation, the RAS
pumping system has a firm capacity of 4.3 MGD. A RAS flow of 2.4 MGD is typically used at the
plant under current operating conditions.



The model suggests that the firm capacity of the Effluent Pump Station is less than the average
daily flow of 4 MGD. The reason is that the jockey pump does not have the flow capacity and the
primary pump is beyond runout on its respective performance curve.

7-20
119080/227879/03/11

Section 7 • Hydraulic Capacity Evaluation

7.4.2 Peak Filter Capacity Flow Conclusions (6 MGD)
As previously menitoned, the peak flow that the filters are sized to handle is 6 MGD. This is also the
firm capacity of the Filter Pump Station. The following bullets provides a list of observations based on
the results of the hydraulic evaluations.


The WWTP is capable of passing the 6 MGD without overflowing structures or submerging
weirs; however, the Aeration Basin weirs were nearly submerged.



Based on the boundary conditions used from the gravity hydraulics evaluation, the RAS
pumping system has a firm capacity of 4.3 MGD. This RAS flow is much higher than the RAS
flow of 3.6 MGD is typically used at the plant under current operating conditions.



The model suggests that the Effluent Pump Station does not have the firm pumping capacity to
handle the 6 MGD flow as the jockey pump is not capable of pumping 6 MGD and the primary
pump is beyond runout on its respective performance curve.



The model suggests that the Effluent Pump Station does have the total pump capacity required,
if all pumps are in service, to dispose of the 6 MGD peak filter capacity.

7.4.3 Previous Peak Hour Flow Capacity Conclusions (8 MGD)
As previously menitoned, the PHF was previously determined to be 8 MGD based on the April 2014
Preliminary Engineering Report by King Engineering. The following bullets provides a list of
observations based on the results of the hydraulic evaluations.


The WWTP is capable of passing the 8 MGD without overflowing structures; however, the
Aeration Basin and Clarifier weirs were submerged.



Based on the boundary conditions used from the gravity hydraulics evaluation, the RAS
pumping system has a firm capacity of 4.3 MGD.



As the filters can only handle the 6 MGD of forward flow, the model assumed that there was
only 6 MGD disposed in the deep injection well. The model suggests that the Effluent Pump
Station does not have the firm pumping capacity to handle the 6 MGD flow as the jockey pump
is not capable of pumping 6 MGD and the primary pump is beyond runout on its respective
performance curve. However, the Effluent Pump Station does have the total pumping capacity
to manage the 6 MGD flow if all pumps are in service.

7.4.4 Updated Peak Hour Flow Capacity Conclusions (12 MGD)
Based on the updated flows and load analysis of the WWTP, the updated PHF to the plant is 12 MGD.
The following bullets provides a list of observations based on the results of the hydraulic evaluations.


The WWTP is not capable of passing the 12 MGD without overflowing the Headworks Structure,
Splitter Box, and Aeration Basins. The clarifiers were also nearly overflowing in this scenario.



Based on the boundary conditions used from the gravity hydraulics evaluation, the RAS
pumping system has a firm capacity of 4.1 MGD which is less than the target of 4.5 MGD.



As the filters can only handle the 6 MGD of forward flow, the model assumed that there was
only 6 MGD disposed in the deep injection well. The model suggests that the Effluent Pump
Station does not have the firm pumping capacity to handle the 6 MGD flow as the jockey pump
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is not capable of pumping 6 MGD and the primary pump is beyond runout on its respective
performance curve. However, the Effluent Pump Station does have the total pumping capacity
to manage the 6 MGD flow if all pumps are in service.

7-22
119080/227879/03/11

Appendix A
A Copy of the Final Non-Process Evaluation Report Submitted in July 2018

REPORT
City of Punta Gorda Wastewater
Treatment Plant
Non-Process Evaluation

City of Punta Gorda
July 2018

Table of Contents
Executive Summary ....................................................................................................... ES-1
1. Introduction ................................................................................................................ 1-1
1.1 Background ................................................................................................................................................................. 1-1
1.2 Report Organization ................................................................................................................................................ 1-1

2. Electrical ...................................................................................................................... 2-1
2.1 Background ................................................................................................................................................................. 2-1
2.2 Electrical Evaluation Criteria............................................................................................................................... 2-1
2.2.1 Regulatory Criteria ..................................................................................................................................... 2-1
2.2.2 Functional Criteria...................................................................................................................................... 2-2
2.2.3 Maintainable Criteria................................................................................................................................. 2-2
2.3 Electrical System Description.............................................................................................................................. 2-3
2.3.1 Main Plant ...................................................................................................................................................... 2-3
2.3.2 Irrigation Pump Station............................................................................................................................ 2-3
2.4 Evaluations .................................................................................................................................................................. 2-4
2.4.1 Main Plant Utility Power Assessment ................................................................................................ 2-4
2.5 Generator Capacity................................................................................................................................................... 2-4
2.6 Electrical Distribution System Evaluation ..................................................................................................... 2-4
2.6.1 National Electrical Code (NEC) Issues ............................................................................................... 2-5
2.6.2 National Fire Protection Association (NFPA) Standard 820/NEC Articles 500 and
501 for Hazardous (Classified) Locations ................................................................................................... 2-8
2.6.3 Condition Assessment .............................................................................................................................2-12
2.7 Recommendations..................................................................................................................................................2-13
2.8 Administrative .........................................................................................................................................................2-13
2.9 Minor Field Repairs or Upgrades .....................................................................................................................2-13
2.10 Capital Improvements........................................................................................................................................2-13

3. Structural Evaluation ................................................................................................... 3-1
3.1 Structural Evaluation Summary ......................................................................................................................... 3-1
3.2 Headworks Description ......................................................................................................................................... 3-3
3.2.1 Visual Inspection ......................................................................................................................................... 3-4
3.2.1.1 Recommendations ........................................................................................................................ 3-8
3.3 Influent Flow Meter Vault Description ............................................................................................................ 3-8
3.3.1 Visual Inspection ......................................................................................................................................... 3-8
3.3.1.1 Recommendations ........................................................................................................................ 3-9
3.4 Digested Sludge Storage Units (DSSU) Description ................................................................................... 3-9
3.4.1 Visual Inspection ......................................................................................................................................... 3-9
3.4.1.1 Recommendations ......................................................................................................................3-12
3.5 Aeration Tanks No. 1-4 Description ...............................................................................................................3-12
3.5.1 Visual Inspection .......................................................................................................................................3-12
3.5.1.1 Recommendations ......................................................................................................................3-13
3.6 Splitter Box Description .......................................................................................................................................3-14
3.6.1 Visual Inspection .......................................................................................................................................3-14

i

Table of Contents •

3.6.1.1 Recommendations...................................................................................................................... 3-15
3.7 Clarifiers No. 1-4 Description ........................................................................................................................... 3-15
3.7.1 Visual Inspection ...................................................................................................................................... 3-15
3.7.1.1 Recommendations...................................................................................................................... 3-16
3.8 Aerobic Digesters No. 1-4 Description.......................................................................................................... 3-16
3.8.1 Visual Inspection ...................................................................................................................................... 3-16
3.8.1.1 Recommendations...................................................................................................................... 3-17
3.9 Filtration System Description ........................................................................................................................... 3-17
3.9.1 Visual Inspection – Filter Pump Station ......................................................................................... 3-18
3.9.1.1 Recommendations...................................................................................................................... 3-18
3.9.2 Visual Inspection – Clearwell .............................................................................................................. 3-18
3.9.2.1 Recommendations...................................................................................................................... 3-19
3.9.3 Visual Inspection – Sand Filters ......................................................................................................... 3-20
3.9.3.1 Recommendations...................................................................................................................... 3-21
3.9.4 Visual Inspection – Mudwell................................................................................................................ 3-21
3.9.4.1 Recommendations...................................................................................................................... 3-22
3.9.5 Visual Inspection – Blower Slab ......................................................................................................... 3-22
3.9.5.1 Recommendations...................................................................................................................... 3-22
3.10 Chlorine Contact Tank Description.............................................................................................................. 3-22
3.10.1 Visual Inspection.................................................................................................................................... 3-22
3.10.1.1 Recommendations ................................................................................................................... 3-24
3.11 Effluent Pump Station Description .............................................................................................................. 3-25
3.11.1 Visual Inspection – Electrical Building ......................................................................................... 3-25
3.11.1.1 Recommendations ................................................................................................................... 3-28
3.11.2 Visual Inspection – Hydropneumatic Tank Slab....................................................................... 3-28
3.11.2.1 Recommendations ................................................................................................................... 3-29
3.11.3 Visual Inspection – Deep Injection Wellhead Slab .................................................................. 3-29
3.11.3.1 Recommendations ................................................................................................................... 3-29
3.11.4 Visual Inspection – Monitoring Well Pump Station ................................................................ 3-29
3.11.4.1 Recommendations ................................................................................................................... 3-30
3.11.5 Visual Inspection – Pre-Engineered Metal Canopy ................................................................. 3-30
3.11.5.1 Recommendations ................................................................................................................... 3-31
3.12 Effluent Sampling Structure Description .................................................................................................. 3-31
3.12.1 Visual Inspection.................................................................................................................................... 3-31
3.12.1.1 Recommendations ................................................................................................................... 3-31
3.13 Chlorination Building Description ............................................................................................................... 3-31
3.13.1 Visual Inspection.................................................................................................................................... 3-32
3.13.1.1 Recommendations ................................................................................................................... 3-35
3.14 Maintenance Building Description............................................................................................................... 3-35
3.14.1 Visual Inspection ................................................................................................................................... 3-35
3.14.1.1 Recommendations ................................................................................................................... 3-37
3.15 Operations and Administration Building Description......................................................................... 3-37
3.15.1 Visual Inspection ................................................................................................................................... 3-37
3.15.1.1 Recommendations ................................................................................................................... 3-38

ii

Table of Contents •

4. Instrumentation / Existing Conditions .......................................................................... 4-1
4.1 Instrumentation System Description ............................................................................................................... 4-1
4.1.1 SCADA System .............................................................................................................................................. 4-1
4.1.2 Network .......................................................................................................................................................... 4-1
4.2 Evaluations .................................................................................................................................................................. 4-1
4.3 Recommendations.................................................................................................................................................... 4-4
4.3.1 Network.......................................................................................................................................................... 4-4
4.3.2 PLC Enclosures & Process Support..................................................................................................... 4-4

List of Figures
Figure 2-1. Panel LH – Irrigation Pump Station Building................................................................................ 2-6
Figure 2-2. Panel MB – Maintenance Building – Generator Room .............................................................. 2-6
Figure 2-3. Equipment Specific Arc Flash Warning Label Example ........................................................... 2-7
Figure 2-4, Top of Preliminary Treatment Structure ....................................................................................... 2-9
Figure 2-5. Example of NEMA 7 Disconnect Switch ........................................................................................2-10
Figure 2-6. Hazardous Areas Around Aeration Tanks and Clarifiers ......................................................2-10
Figure 2-7. Hazardous Areas Around Plant Drain Pump Station...............................................................2-11
Figure 2-8. Plant Drain Pump Station–No Conduit Seal-Offs where Conduit Enters Wet Well ....2-11
Figure 2-9. Example of Conduit Seal-Off Fitting................................................................................................2-11
Figure 2-10. Hazardous Areas Around Digesters and Digester Sludge Storage Tanks ....................2-12
Figure 2-11. Digester Sludge Storage Tanks.......................................................................................................2-12
Figure 2-12. DS-1 Tank and Local Disconnect Switch ....................................................................................2-12

List of Photographs
Photo 3-1. Headworks Top Slab Wearing .............................................................................................................. 3-4
Photo 3-2. Grit Chamber Construction Joint Shrinkage Cracking ............................................................... 3-5
Photo 3-3. Grit Chamber Construction Joint Cracking/Leaking................................................................... 3-5
Photo 3-4. Chemical Attack at Grit Drive Support Beam ................................................................................. 3-5
Photo 3-5. Effluent Box Corrosion and Existing Patch ..................................................................................... 3-6
Photo 3-6. Base Slab Shrinkage/Expansion Cracking ...................................................................................... 3-6
Photo 3-7. Headworks Wall Shrinkage Cracking ................................................................................................ 3-6
Photo 3-8. Headworks Elevated Slab Shrinkage Cracking ............................................................................. 3-7
Photo 3-9. Headworks Wall Shrinkage Cracking ................................................................................................ 3-7
Photo 3-10. Headworks Wall Shrinkage Cracking ............................................................................................. 3-7
Photo 3-11. Vault Concrete Discoloration ............................................................................................................. 3-8
Photo 3-12. Exposed Reinforcing Bars in Top Slab ........................................................................................... 3-9
Photo 3-13. DSSU Cracks in Top Beam .................................................................................................................3-10
Photo 3-14. DSSU Flexural Cracks in Exterior Wall.........................................................................................3-10
Photo 3-15. Cracked Bearing Plate Grout Pad ...................................................................................................3-11
Photo 3-16. Loose/Missing Grating Hold-Down Clips....................................................................................3-11
Photo 3-17. Canopy Over Blower Pad ...................................................................................................................3-11
Photo 3-18. Flexural Cracking on Exterior Wall ...............................................................................................3-13
Photo 3-19. Leaking/Staining at Existing Link-Seal Joint .............................................................................3-13

iii

Table of Contents •

Photo 3-20. Splitter Box Top .................................................................................................................................... 3-14
Photo 3-21. Splitter Box FRP Cover Hold-Down .............................................................................................. 3-14
Photo 3-22. Damaged Grout Pad under Bearing Plate .................................................................................. 3-15
Photo 3-23. Typical Aerobic Digester ................................................................................................................... 3-17
Photo 3-24. Filter Pump Station .............................................................................................................................. 3-18
Photo 3-25. Clearwell with Geoballs Covering Fluid ...................................................................................... 3-19
Photo 3-26. Algae in Clearwell ................................................................................................................................. 3-19
Photo 3-27. Sand Filters ............................................................................................................................................. 3-20
Photo 3-28. Algae Build-up on Concrete Trough Wall................................................................................... 3-20
Photo 3-29. Suspected Cracking in the Base Slab ............................................................................................ 3-21
Photo 3-30. Suspected Cracking in the Base Slab ............................................................................................ 3-21
Photo 3-31. Blower Slab Spalled and Cracked Concrete............................................................................... 3-22
Photo 3-32. Vertical Crack on East Side of Tanks ............................................................................................ 3-23
Photo 3-33. Vertical Crack on West Side of Tanks .......................................................................................... 3-23
Photo 3-34. Settlement Crack in East Access Stair .......................................................................................... 3-24
Photo 3-35. Settlement Crack in West Access Stair ........................................................................................ 3-24
Photo 3-36. Floor Slab Crazing ................................................................................................................................ 3-26
Photo 3-37. Floor Slab Crazing ................................................................................................................................ 3-26
Photo 3-38. Floor Slab Crazing ................................................................................................................................ 3-27
Photo 3-39. Efflorescence on Floor Slab .............................................................................................................. 3-27
Photo 3-40. Areas of Mildew Build-up Outside North Door........................................................................ 3-28
Photo 3-41. Hydropneumatic Tanks ..................................................................................................................... 3-28
Photo 3-42. Deep Injection Wellhead Slab ......................................................................................................... 3-29
Photo 3-43. Figure and Title Placement .............................................................................................................. 3-29
Photo 3-44. Pre-Engineered Metal Canopy Surface Corrosion .................................................................. 3-30
Photo 3-45. Canopy Column Base Plate and Anchor Surface Corrosion................................................ 3-30
Photo 3-46. Effluent Sampling Structure............................................................................................................. 3-31
Photo 3-47. Settlement Crack on East Stair Support...................................................................................... 3-32
Photo 3-48. Sidewalk between Tank and Building ......................................................................................... 3-32
Photo 3-49. Sidewalk Settlement Near Building .............................................................................................. 3-33
Photo 3-50. Sidewalk Settlement Near Tank ..................................................................................................... 3-33
Photo 3-51. Sidewalk Settlement Near Building .............................................................................................. 3-34
Photo 3-52. Cracking in CMU at Interior Wall ................................................................................................... 3-34
Photo 3-53. Shrinkage Crack at Parapet Construction Joint ....................................................................... 3-35
Photo 3-54. Shrinkage Crack at Parapet Construction Joint ....................................................................... 3-36
Photo 3-55. Shrinkage Crack at Parapet Construction Joint and Leaking ............................................. 3-36
Photo 3-56. Drain Line Coming Out through Slab ........................................................................................... 3-36
Photo 3-57. Missing Isolation Joint Material in Generator Room ............................................................. 3-37
Photo 3-58. Roof Paint Peeling Off in Electrical Room .................................................................................. 3-38
Photo 3-59. Wall Paint Peeling Off in Blower Room....................................................................................... 3-38
Photo 3-60. Walkway Connection to Perimeter Beam .................................................................................. 3-39
Photo 3-61. Walkway Connection to Perimeter Beam .................................................................................. 3-39
PLC-4: Headworks............................................................................................................................................................ 4-2
PLC-5: Effluent Electrical Building ............................................................................................................................ 4-3

iv

Table of Contents •

Appendices
Appendix E-1 Electrical Record Drawings Marked with CDM Smith Commentary
Appendix E-2 FPL Electric Usage and Cost for the Past Two Years
Appendix E-3. Information on FPL Rate Schedule

v

Table of Contents •

This page intentionally left blank.

vi

Executive Summary
Background
The City of Punta Gorda (CITY) owns and operates the City of Punta Gorda Wastewater Treatment
Plant (WWTP). The plant was originally constructed in 1984 and has undergone numerous
improvements since. The CITY has identified the need to undertake improvements to the WWTP given
the age of the facility and the remaining useful life of the installed equipment. The CITY has requested
CDM Smith to perform an existing treatment capacity evaluation of the WWTP, which will serve as the
basis for a subsequent Master Planning Study of the WWTP.
As part of the existing treatment capacity evaluation of the WWTP, a non-process evaluation subtask
was included in the scope. CDM Smith conducted visual structural, electrical and instrumentation
evaluations of the existing WWTP and identified improvement needs. Additional information used to
compile this report are recent electrical equipment test reports, electric utility billing information,
operation and maintenance manuals, plant record drawings, and interviews with plant operators and
electricians.
The objectives of the non-process evaluation were:
1. To document the condition and performance of the major non-process components of the
WWTP, namely, the electrical system, the structures and the instrumentation system.
2. To identify improvements needed to maintain compliant, safe and cost-effective operation of
the WWTP.
3. To set the groundwork for electrical, structural and instrumentation improvements necessary
to implement the process improvements which will be considered in the next Phase of the
Wastewater Treatment Works Improvement contract.
This report documents the findings and provides recommended improvements and upgrades for
maintaining current WWTP operations. The final list of improvements will be included in the Existing
Treatment Capacity Evaluation Report (Subtask 1.8).

Electrical Findings and Recommendations
Visual observation of the plant electrical distribution system equipment at the main plant and
irrigation pump station building was conducted by CDM Smith senior electrical engineer, Cynthia
Stellmack on April 10, 2018. Ms. Stellmack was accompanied by CITY instrument technician Bob
Gosser. Visual observation was limited to the exterior of the equipment to avoid shutdown of the
equipment. Multiple National Electric Code (NEC) and National Fire Protection Association (NFPA)
issues were identified through the visual inspection and review of WWTP documents. Of primary
concern in the evaluation, the main switchboard and other original facility electrical distribution
equipment have reached the end of their useful life. The service entrance to the plant has been
modified several times, with poor documentation and questionable NEC compliance. The existing
generator is unable to power all plant loads in the event of a utility outage. A main switchboard failure
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could shut down the process, causing wastewater to overflow or exceed treatment regulations. This
could result in financial penalties for the CITY.
In general, the condition of the electrical equipment was assessed to be in “good” condition for
equipment installed during the 2014 Filtration Improvements project, “fair” condition for equipment
installed during the 2002 Secondary WWTP Phase I project (except the equipment in the
pretreatment structure) and “poor” for the remainder of the WWTP including the equipment in the
pretreatment structure, main service entrance equipment and original plant construction
switchboards, motor control centers, transformers, and panelboards.
The following are CDM Smith’s Electrical recommendations to the CITY:
1. Administrative: Review of the FPL electricity bills for the main plant indicate a potential to
move to a high load factor rate which may result in lower electricity bills. CDM Smith
recommends the CITY contact FPL directly for further investigation and analysis.
2. Minor Field Repairs or Upgrades: Minor upgrades and maintenance repairs are primarily
associated with the National Electrical Code (NEC) issues documented in this report. Plugging
holes in panelboards, installing correct circuit breaker handle ties, and providing clearer
labeling of the equipment in the generator room are recommended actions.
3. Capital Improvements: CDM Smith recommends the service entrance equipment, automatic
transfer switch, and standby generator be replaced with new equipment. The new electrical
equipment should be located separate from the generator, in a dedicated air-conditioned
electrical room/building. In addition, the original facility switchboards, motor control centers,
transformers, and panelboards should be replaced.
4. A short circuit, coordination, and arc flash study should become part of the electrical
equipment replacement project and equipment specific arc flash labels for new and existing
electrical equipment would be added thereby bringing the electrical system in compliance
with the current NEC.
5. Modifications to process equipment located in NEC hazardous area requires compliance with
NFPA 820. This potential additional cost should be considered with process
recommendations.

Structural Findings and Recommendations
Visual structural inspection of the WWTP was conducted by CDM Smith engineer Kevin Francoforte
on April 6, 2018. In general, the structures of the WWTP were observed to be in good condition given
their age with only routine repairs being identified to address minor concerns. The visual inspection
was limited to those portions of the plant visible on the day of inspection and did not include
inspection of interior portions of tanks with liquids in them or covers over them. Any future projects,
which would reuse or repurpose existing tankage should include a more detailed inspection by the
tank’s original manufacturer (for CROM tanks).
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The following are CDM Smith’s Structural recommendations to the City:
1. Headworks:
a.

Develop a plan for routine evaluations to monitor the structure for signs of
biologically induced corrosion of the concrete.

b. Fill existing concrete cracks with epoxy (injected or gravity fed depending on width).
c.

Repair the effluent box concrete using an appropriate repair mortar. Coat the repair
with the same coating system currently installed in the channels.

d. Add sawcut joints in the base slab matching the locations shown on the original design
drawings.
2. Influent Flow Meter Vault:
a.

Inspect the vault after any periods of heavy rain to determine if there are any water
leaks around the aluminum hatch.

b. Grind back exposed reinforcing bars in the top slab to ½-inch below the surrounding
concrete surface and coat with an epoxy bonding agent and non-shrink cementitious
grout.
3. Digested Sludge Storage Units:
a.

Hire the tank manufacturer (CROM) to evaluate each tank and determine whether a
more detailed inspection is warranted.

b. Replace grating hold down clips to prevent tripping hazards while walking on the
catwalks.
c.

Consider replacing canopy with a pre-engineered aluminum weather canopy.

4. Aeration Tanks No. 1-4:
a.

Hire the tank manufacturer (CROM) to evaluate each tank and determine whether a
more detailed inspection is warranted.

b.

Monitor pipe penetrations for leaks.

5. Splitter Box:
a.

Periodically drain and clean to ensure that the concrete isn’t being attacked by
biologically induced corrosion.

b. Remove fiber reinforced plastic (FRP) Covers and inspect FRP hold-downs.
6. Clarifiers No. 1-4:
a.

Hire the tank manufacturer (CROM) to evaluate each tank and determine whether a
more detailed inspection is warranted.
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7. Aerobic Digesters No. 1-4:
a.

Hire the tank manufacturer (CROM) to evaluate each tank and determine whether a
more detailed inspection is warranted.

8. Filtration System:
a.

Filter Pump Station: Continue routine monitoring of structure.

b. Clearwell: Continue routine monitoring of structure.
c.

Sand Filters: Periodically drain and clean the filter troughs to monitor the amount of
erosion on the walls.

d. Mudwell: Clean and inspect base slab to determine if there is shrinkage cracking
present. If cracks are present, repair with epoxy (injected or gravity fed depending on
width).
e.

Blower Slab: Repair spalled areas by saw cutting out damaged area to create a regular
shape and restore with hand applied cementitious repair mortar.

9. Chlorine Contact Tank:
a.

Remove aluminum checkered plate covers periodically to inspect the interior concrete
surfaces.

b. Monitor cracks for a short time to determine whether they are still moving.
c.

Repair moving cracks with a polyurethane injection.

d. Repair non-moving cracks with an epoxy injection.
10. Effluent Pump Station:
a.

Electrical Building: Repair interior floor slab with a resurfacer (nonstructural issue),
check and repair/replace all the door seals, threshold and install a flexible waterproof
sealant at the base of the masonry wall.

b. Hydropneumatic Tank: Clean, inspect, repair and repaint the steel saddles base plates
and anchors.
c.

Deep Injection Wellhead Slab: Continue routine monitoring of structure.

d. Monitoring Well Pump Station: Continue routine monitoring of structure.
e.

Pre-Engineered Metal Canopy covering the Pump Pad: Periodically clean, repair and
repainted structural members, base plates and anchors.

11. Effluent Sampling Structure: Continue routine monitoring of structure.
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12. Chlorination Building:
a.

Monitor sidewalk should be monitored for a short time to determine if it is still
settling. Once settlement has stopped, clean and replace the isolation joint filler.

b. Install leveling compound on sidewalk bring the sidewalk to original elevation.
13. Maintenance Building:
a.

Complete a thorough inspection of the roofing system and parapet areas to determine
need for repair/replacement.

14. Operations and Administration Building:
a.

Complete a thorough inspection of the roofing system and parapet areas to determine
need for repair/replacement.

b. Chip back stucco around walkway connections to concrete beam to determine if
cracks are structural or non-structural.

Instrumentation Findings and Recommendations
Visual inspection of the PLC enclosures 1, 4, 5, and 6 was conducted by CDM Smith engineer Michael
Graham on April 6, 2018. All PLC enclosures are in good condition from a recent SCADA system
upgrade in 2014. The Emerson and Allen-Bradley PLCs are also in good condition and are current
offerings by both manufacturers. Panel components were observed to be in good condition.
The HMI screens provide the plant operations monitoring and limited control of the process
equipment. The screens are easy to navigate, consistent with graphic standards throughout, and easy
to understand.
The following are CDM Smith’s Instrumentation recommendations to the CITY:
1. There are 4 PLC enclosures using spread spectrum radio for communications to the
Administration Building. Although, path distance warrants radio communications for three of
the remote site PLCs, the Headworks is quite close to the Administration Building. CDM Smith
recommends expanding the fiber optic network to the Headworks building to support current
and future process improvements with additional monitoring and controls.
2. CDM Smith recommends for future process improvements requiring additional I/O to be
installed in new remote I/O panels to the existing PLCs.
3. CDM Smith also recommends each PLC enclosure’s UPS battery be checked as they may be
near the end of their service life.
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Section 1
Introduction
1.1 Background
The City of Punta Gorda (CITY) owns and operates the City of Punta Gorda Wastewater Treatment
Plant (WWTP). The plant was originally constructed in 1984 and has undergone numerous
improvements since. The CITY has identified the need to undertake improvements to the WWTP given
the age of the facility and the remaining useful life of the installed equipment. The CITY has requested
CDM Smith to perform an existing treatment capacity evaluation of the WWTP, which will serve as the
basis for a subsequent Master Planning Study of the WWTP.
As part of the existing treatment capacity evaluation of the WWTP, a non-process evaluation subtask
was included in the scope. CDM Smith conducted visual structural, electrical and instrumentation
evaluations of the existing WWTP and identified improvement needs. Additional information used to
compile this report includes recent electrical equipment test reports, electric utility billing
information, operation and maintenance manuals, plant record drawings, and interviews with plant
operators and electricians.
The objectives of the non-process evaluation were:
1. To document the condition and performance of the major non-process components of the
WWTP, namely, the electrical system, the structures and the instrumentation system.
2. To identify improvements needed to maintain compliant, safe and cost-effective operation of
the WWTP.
3. To set the groundwork for electrical, structural and instrumentation improvements necessary
to implement the process improvements which will be considered in the next Phase of the
Wastewater Treatment Works Improvement contract.
This report documents the findings and provides recommended improvements and upgrades for
maintaining current WWTP operations. The final list of improvements will be included in the Existing
Treatment Capacity Evaluation Report (Subtask 1.8).

1.2 Report Organization
Section 1 provides the report background and objectives.
Section 2 provides a detailed assessment of the WWTP electrical system. This includes a review of
National Electric Code (NEC) violations, National Fire Protection Association (NFPA 820) discussion,
and detailed discussion of the main switchboard conditions. The section concludes with
recommendations for corrective actions associated with the code violations, and two options to
replace the main switchboards.
Section 3 provides a detailed assessment of the structural condition of the WWTP.
Section 4 provides an assessment of the WWTP instrumentation system.
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Appendix E-1 includes relevant electrical record drawings marked with CDM Smith commentary.
Appendix E-2 provides FPL electric usage and cost for the past two years.
Appendix E-3 provides information on the FPL rate schedule. There is discussion in Section 2 on the
potential to get on the FPL high load factor rate, which may allow the CITY to reduce their electricity
bill.
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Electrical
2.1 Background
The City of Punta Gorda (CITY) contracted with CDM Smith to evaluate the existing treatment capacity
for the Wastewater Treatment Plant (WWTP) as the first step in creating a master plan for the WWTP.
Included in CDM Smith’s work scope is an assessment of non-process equipment which includes the
electrical power distribution system. This section provides a professional electrical engineering
assessment of the existing power distribution system along with recommended electrical
improvements.
Information used to compile this report include visual inspection of the equipment by CDM Smith
senior electrical engineer Cynthia Stellmack, electric utility billing information, plant record drawings,
and interviews with site personnel.

2.2 Electrical Evaluation Criteria
A power distribution system should be safe, reliable, and economical. These are complex and
interrelated goals. The following three main criteria are used to accomplish these goals:
Regulatory
Functional
Maintainable

2.2.1 Regulatory Criteria
Regulations by their nature, intend to accomplish objectives such as fire prevention, life safety, and
continuity of critical environmental processes all to benefit the public health. These are mandatory
and of highest priority in the evaluation criteria.
Regulations that apply to the facility for this evaluation include the following:
National Electrical Code (NEC)
National Fire Protection Association (NFPA) 70E, Standard for Electrical Safety in the
Workplace
NFPA 820, Standard for Fire Protection in Wastewater Treatment and Collection Facilities
Environmental Protection Agency (EPA) Design Criteria for Mechanical, Electric, and Fluid
System and Component Reliability
EPA Regulations for Internal Combustion Engines (RICE)
Florida Administrative Code Chapter 62-600, Domestic Wastewater Facilities
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2.2.2 Functional Criteria
The second criterion in evaluating the reliability of the system is functionality. NEC 90.1(B) states,
“This Code contains provisions that are considered necessary for safety. Compliance therewith and
proper maintenance results in an installation that is essentially free from hazard but not necessarily
efficient, convenient, or adequate for good service or future expansion of electrical use.” So simply
complying with regulations will not insure proper functionality. A functional system balances the
competing objectives of efficiency, redundancy, expandability and cost. The Institute of Electrical and
Electronics Engineers (IEEE) has multiple recommended standards and practices that apply to the
facility in this report. These standards have recently been broken into multiple individual publications
under a 300X-series of documents but were originally grouped together as “color books”. Not all subsections planned under the new 300X-series are completed. The relevant color books and their
associated new 300X-series standard that apply to the functionality of the facility include:
IEEE Red Book - Electric Power Distribution for Industrial Plants / New 3001 Series, Power
Systems Design
IEEE Green Book - Grounding of Industrial and Commercial Power Systems / New 3003 Series,
Power Systems Grounding and Bonding
IEEE Buff Book - Protection and Coordination of Industrial and Commercial Power Systems /
New Series 3004, Protection and Coordination
IEEE Gold Book - Design of Reliable Industrial and Commercial Power Systems / New 3006
Series, Power Systems Reliability
IEEE Emerald Book - Powering and Grounding Sensitive Electronic Equipment / New 3003
Series, Power Systems Grounding and Bonding
IEEE Orange Book - Emergency and Standby Power Systems for Industrial and Commercial
Applications / New 3005 Series, Emergency, Standby Power, and Energy Management Systems

2.2.3 Maintainable Criteria
Electrical systems require periodic maintenance. Adequate maintenance is a key component of a
reliable system. Electrical maintenance activities typically include infrared testing for hot spots,
torquing of electrical connections, cleaning and lubrication of equipment, and testing of protective
devices to insure they will function correctly when called upon to do so. Except for infrared testing,
the electrical maintenance activities described previously must be done with the equipment deenergized. In a continuous process plant such as a wastewater treatment plant, an electrical system
design that allows for shutdown of electrical equipment for maintenance yet still maintaining the
process is crucial.
Another factor in maintainability is equipment obsolescence. Electrical equipment typically has a
useful life of 20 to 30 years depending upon the type of equipment. Electrical equipment with
electronics may have a useful life of less than 20 years as Manufacturers’ designs are upgraded on a
shorter design cycle and spare parts are no longer available.
Finally, heavily loaded electrical equipment in hot, humid, dusty and corrosive environments will
require more maintenance and earlier replacement than lightly loaded electrical equipment located in
clean climate-controlled areas.
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The IEEE recommended practices concerning maintenance are contained in:
IEEE Yellow Book - Maintenance, Operation, and Safety of Industrial and Commercial Power
Systems / New 3007 Series, Power Systems Maintenance, Operations, and Safety

2.3 Electrical System Description
2.3.1 Main Plant
The main plant receives 480/277-volt, 3-phase electrical service from electric utility FPL via an FPL
transformer vault located within the maintenance building. There are apparently four main entrance
service disconnects. The original service entrance consisted of a 1982 vintage Westinghouse fusible
switchboard, designated as MS (Main Switchboard). Modifications done when adding the third service
entrance in 2002 coupled with the repurposing of an old automatic transfer switch enclosure to a pull
box has left a complicated and confusing power distribution system. A 1000-ampere Square D circuit
breaker was added to the Westinghouse switchboard sometime later but is not documented in any of
the record drawings received by CDM Smith.
At the time of this report, the 1982 original construction electrical drawings were unavailable to CDM
Smith. The 1988 plant expansion drawings did not include a revised overall system one-line diagram.
Missing from both 2002 and 2014 improvement projects one-line diagrams are electrical equipment
that did not require project modification. Both 2002 and 2014 improvement projects only provided
partial and minimal information of modified existing equipment. As a result, there is no current
overall comprehensive one-line power diagram for the main plant.
Because the available record drawings of the power system one-lines are inaccurate and inadequate,
further detailed field investigation is required to generate an accurate electrical system one-line
diagram. Without an accurate one-line diagram, the existing equipment cannot be evaluated to
confirm adequate short circuit ratings, confirm coordination and selectivity of protective devices, or
generate arc flash warning labels to allow personnel to select the correct personnel protective
equipment (PPE) when working near or around energized equipment.
The main service entrance equipment is in the generator room, which is unconditioned space and
surely becomes hotter when the generator is run.
Relevant electrical record drawings marked with CDM Smith commentary are included in Appendix
E-1.

2.3.2 Irrigation Pump Station
The irrigation pump station building is located on site, but remote from the main plant so a separate
480/277-volt, 3-phase service from FPL via an FPL 300 kVA pad mounted transformer is located
adjacent to the building. This service has no standby generator backup. The service entrance
equipment is a 1982 vintage Westinghouse Five-Star motor control center designated as MCC-H. It
was modified in 2002 to replace two – 100 HP irrigation pumps with two – 20 HP pumps with variable
frequency drive (VFD) control. The VFD’s were retrofitted inside the MCC. Currently one is AllenBradley and one is Yaskawa, indicating a further VFD replacement after 2002. The FPL transformer
nameplate indicates a manufactured date of December 2015.
The electrical equipment is co-located with the pumps in the pump building and the building is not air
conditioned.
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2.4 Evaluations
2.4.1 Main Plant Utility Power Assessment
Visual inspection of the FPL transformer vault was not performed, as the vault is under the sole
control of FPL.
FPL electric billing information was obtained and reviewed for the main plant from January 2015
through December 2017, along with the March 2018 bill. The January 2015 bill was the last bill with
the plant on the FPL curtailable service rate CS-1. A summary sheet compiling the FPL data is included
for reference as Appendix E-2.
In reviewing the bills, the monthly maximum kilowatt (kW) demand is important as it can tell if
equipment loading capacity is adequate. The FPL transformer capacity, typically listed in kilovoltamperes (kVA), is not shown on the one-line diagrams. Capacities in kVA or amperes can be calculated
using kW, voltage, and power factor (assumed typically at 0.8). The FPL maximum monthly demand
was 545 kW. Assuming a power factor of 0.8, the calculated maximum kVA is 681 kVA, or a calculated
maximum ampacity of 819 amperes. The FPL vault contains a three-phase pad mounted transformer
rated 750 kVA, which is adequate for current plant loading. The bus capacity of the main switchboard
is 2000 amperes, which is well below the maximum calculated load of 819 amperes.
Another important consideration in reviewing power bills is understanding the load factor. Load
factor is calculated by taking the monthly kilowatt-hours (kWH) and dividing it by the product of the
maximum kW x 24 hours x billing days, which results in a total kWH. This unit-less ratio is a
measurement of the customer’s efficiency of use throughout the month. A load factor of 0.65 and
higher is typically considered by electric utilities to be a high load factor. Customers with high load
factors can be given preferential rates. The load factor ranged from 0.63 to 0.85 over the three years,
with an average monthly load factor of 0.74.
FPL has a high load factor rate (HLFT), and the CITY may be able to reduce their electricity bill if they
switch. The FPL rate schedule is included as Appendix E-3.
In reviewing electric bills, it is worthwhile to calculate the monthly effective cost per kWH. For the
period of analysis, the cost ranged from 6.35-cents per kWH to 8.18-cents per kWH, with an average of
7.42-cents per kWH. Additionally, for benchmarking and trending purposes, the electric bills have
been matched with influent daily flows to calculate the energy and cost per the MGD influent flow.
Energy usage ranged from 2,439 kWH per MGD to 4,391 per MGD, with an average of 3,384 kWH per
MGD. Electric cost ranged from $180 per MGD to $350 per MGD, with an average cost of $251 per
MGD.

2.5 Generator Capacity
The standby diesel generator is rated for 650 kVA / 520 kW. It is inadequate to carry the entire main
plant load under the maximum load conditions seen in the last three years.

2.6 Electrical Distribution System Evaluation
Visual observation of the plant electrical distribution system equipment at the main plant and
irrigation pump station building was conducted by CDM Smith senior electrical engineer, Cynthia
Stellmack, on April 10, 2018. Ms. Stellmack was accompanied by CITY instrument technician Bob

2-4
119080/227879/03/11

Section 2 • Electrical

Gosser. Visual observation was limited to the exterior of the equipment to avoid shutdown of the
equipment.
The following paragraphs note observations and deficiencies at the facility. They are listed in the
following order:
Regulatory Violations
o

National Electrical Code

o

NFPA 820

Condition Assessment

2.6.1 National Electrical Code (NEC) Issues
The following paragraphs list the relevant NEC article(s) along with describing the problem or
concern found during the site visit or in review of the record drawings. Because live electrical panels
were not opened, there may be other NEC violations present but not discovered during the site visit.
Issue No. 1:
NEC 230.90 – Service Overcurrent Protection
NEC 240.21 – Location in Circuit for Overcurrent Protection
The tie in point for the addition of an additional service entrance disconnect 60-MB-1 in the 2002
improvements project was done by tapping onto the service entrance bus of the existing service
entrance equipment MS. There are provisions in the NEC to tap feeder conductors, but no provisions
to tap service entrance conductors. Obviously, the permitting authority and/or electrical inspector at
the time allowed this to occur, but CDM Smith considers this to be a questionable installation and not
recommended. The addition of the fourth service entrance in the 2014 improvements project was
done by running back to the FPL transformer, which is NEC compliant.
Issue No. 2:
NEC 110.3 – Examination, Identification, Installation, and Use of Equipment
NEC 110.3(B) requires that equipment be installed according to the manufacturer’s instructions or in
compliance with any UL listing. Retrofit of different manufacturer’s parts into equipement may be
considered a violation of this requirement. The modification to the Westinhouse main service
equipment MS with the addition of a Square D breaker and the retrofit of Allen-Bradley or Yaskawa
variable frequency drives into MCC-H are examples found during the site visit.
Issue No. 3:
NEC 110.12 (A) – Unused Openings
NEC 110.27 – Guarding of Live Parts
NEC 408.7 – Switchboard and Panelboard Unused Openings
All unused openings to electrical equipment need to be appropriately covered. This is required to
maintain the integrity of the equipment and prevent debris, rodents, insects, and rain (if outside) from
entering the equipment and possibly shorting out or causing a fire. In addition, electrical equipment
operating over 50 volts needs to be guarded from accidental contact for personnel safety. Exposed
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buswork was observed at Panel LH and Panel MB during the site visit. In addition, the circuit breaker
handle ties at Panel LH are not listed in violation of NEC 110.3. Refer to Figures 2-1 and 2-2.

Plastic red tie and copper
wire are unacceptable
breaker handle ties.

Exposed and energized bus
on left and right.

Figure 2-1: Panel LH – Irrigation Pump Station Building

Exposed and
energized bus.

Figure 2-2: Panel MB – Maintenance Building – Generator Room

2-6
119080/227879/03/11

Section 2 • Electrical

Issue No. 4:
NEC 110.16 – Arc Flash Hazard Warning
Electrical equipment needs to be marked with arc flash hazard labels. This NEC provision was initially
added in 2002 to complement NFPA 70E for working safely around electrical equipment. The 2017
NEC now requires short circuit and protective device clearing times on the arc flash hazard labels on
service equipment rated 1200A or more. The existing switchboard MS is rated at 2000A.
These NEC requirements are not retroactive. Equipment in the plant installed before 2002 do not have
any arc flash hazard labels. Equipment installed after 2002 only has generic arc flash warning labels
that were provided by the manufacturer.
While generic labels are available, equipment specific labels give workers more accurate guidance on
the required personnel protective equipment (PPE) and are recommended to enhance worker safety.
To provide specific labels, an updated short circuit and coordination study is required. Figure 2-3
shows an example of an equipment specific arc flash hazard label.

Figure 2-3: Equipment Specific Arc Flash Warning Label Example
Issue No. 5:
NEC 110.22 Identification of Disconnecting Means
NEC 230.2(E) – Number of Services, Identification
Switches and circuit breakers need to be clearly marked to show what they power. This is important
for workers’ safety in performing lockout/tagout operations. If a worker cannot quickly find out and
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shut down the equipment to be worked on, they are more likely in exasperation to work on energized
equipment and put themselves in danger. Even more important, in the event of a fire the fire fighters
need to be able to remove all electrical power quickly. That is why the NEC limits the number of
service entrance disconnects to a maximum of six. The main plant has four utility service disconnects
along with the generator power source that would have to be turned off in a fire emergency. The
existing labeling of equipment within the generator room is confusing and should be more clearly
labeled.

2.6.2 National Fire Protection Association (NFPA) Standard 820 / NEC Articles
500 and 501 for Hazardous (Classified) Locations
NFPA 820, “Standard for Fire Protection in Wastewater Treatment and Collection Facilities” was
originally published in 1990 as a recommended practice and subsequently became a standard in 1995
after many jurisdictions adopted the document so recommendations became mandatory. This
standard identifies fire hazards associated with wastewater systems. Sewer and sludge gases are
flammable and explosive conditions can result around influent collection, influent screening and
degritting, biological process treatment, and sludge digestion and solids handling areas of the plant.
NEC Article 500 describes three different classes of hazardous areas: Class I is flammable and
combustible gases, Class II is combustible dust, and Class III is ignitable fiber/flyings. NEC Article 501
describes the wiring requirement associated with Class I areas, which is the hazardous area class
found at this WWTP.
Class I areas are further subdivided into Division 1 and Division 2 areas. Division 1 areas are locations
where explosive gases can be present under normal operating conditions. Division 2 areas are
locations where explosive gases can be present under abnormal conditions. Motors located in those
areas must be rated for the hazardous location (Class and Division). Electrical devices and equipment
that could generate a spark when operated: receptacles (when plugging and unplugging), light
switches, motor disconnect switches or contactors, must be rated as explosion proof whether in
Division 1 or Division 2. Other electrical materials and installation must comply with the requirements
in the NEC. Rigid conduits in Class 1, Division 1 areas must be threaded type, so PVC conduit is not
allowed as that is glued together. PVC schedule 80 conduit is now allowed (2008 NEC) in Class I,
Division 2 areas, but not PVC schedule 40 conduit. Conduits leaving or passing through the hazardous
areas that contain couplings, must have a conduit seal-off fitting that prevents the passage of
hazardous gases out of the hazardous area to a lower class or unclassified area.
The NFPA 820 standard is not retroactive. Upgrade of existing equipment and wiring installed prior to
1995 is not required. However, any modifications to those existing installations must comply with the
current standard which is reviewed and revised every three years. Original 1982 plant construction
and the first major expansion in 1988 are grandfathered in. In 2002, a new Preliminary Treatment
Structure was added without compliance with NFPA 820. The Filtration Improvements project in
2014 modified areas of the process that are not NEC hazardous areas.
The following paragraphs describe the WWTP areas that are NEC hazardous areas in accordance with
the current NFPA 820 standard.
Preliminary Treatment Structure / Headworks
Raw influent wastewater is screened and grit removed at the Preliminary Treatment Structure. Even
though this structure is open to the atmosphere, areas around the open influent channels and
screening equipment are hazardous areas. An NEC Class I, Division 2 area exists for a 10-foot envelope
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around screening equipment and open channels. Electrical type NEMA 7 (explosion proof) enclosures
are required to comply with the NEC. Figure 2-4 shows an example of non-compliance with the local
disconnect switches being within 10-feet of the screen and open channel (open grating covers
channel). Figure 2-5 shows an example of a NEMA 7 disconnect switch.

Disconnect switches (not
NEMA 7) and conduit
system without conduit
seal-offs within Class I,
Division 2 area.

Figure 2-4: Top of Preliminary Treatment Structure
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Figure 2-5: Example of NEMA 7 Disconnect Switch
Biological Treatment (Aeration Units) and Clarifiers
Under the current NFPA 820 standard, areas around the tanks associated with these processes are
Class I, Division 2. The classified area extends from the interior of the tank from the minimum
operating water surface to the top of the tank, then 18-inches above the top of the tank, out 18-inches
along the exterior wall of the tank down to the grade level and at grade level 18-inches above the
grade and out 10-feet from the exterior wall as shown in Figure 2-6. Existing installation of conduits
at the aeration units and clarifiers does not comply with NFPA 820.

Figure 2-6: Hazardous Areas around Aeration Tanks and Clarifiers
Plant Drain Pump Station
Under the current NFPA 820 standard, the wet well and the area 3-feet around any vent is Class I,
Division 1. The Class I, Division 2 area extends 3-feet out and 18-inches above grade from hatches and
5-feet from any vent as shown in Figure 2-7. The existing installation shown in Figure 2-8 does not
comply do to the lack of conduit seal-off fittings as shown in Figure 2-9.
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Figure 2-7: Hazardous Areas around Plant Drain Pump Station

Figure 2-8: Plant Drain Pump Station
No conduit seal-offs where conduit enters wet well

Figure 2-9: Example of Conduit Seal-off Fitting

Solids Treatment (Digesters and Digested Sludge Storage)
Under the current NFPA 820 standard, the tanks associated with these process areas are Class I,
Division 2. The classified area extends 10-feet from the exterior wall, from grade level up to the height
of the wetted walls as shown in Figure 2-10. The existing blower disconnect switch located at the DS1 tank is clearly within the hazardous area and the blower control panel and blower may be within the
10-foot hazardous area. Refer to Figure 2-11 for the overall area around the Digester Sludge Storage
Tanks and Figure 2-12 for a closer view of the disconnect switch.
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Figure 2-10: Hazardous Areas around Digesters and Digester Sludge Storage Tanks

Figure 2-11: Digester Sludge Storage Tanks

Figure 2-12: DS-1 Tank and Local Disconnect
Switch

2.6.3 Condition Assessment
Condition assessment is based upon the previously discussed criteria (regulatory, functional, and
maintainable), age of the equipment, and the site visit observations. Assessment of equipment is
divided into three categories: good, fair, or poor.
An assessment of “good” is defined in this report as installed within the last five years and no apparent
deterioration is evident. This applies to the equipment installed in 2014 under the Filtration
Improvements project.
An assessment of “fair” is defined in this report as equipment older than five years, but less than
twenty and no apparent deterioration is evident. This applies to most of the equipment installed in
2002 under the Secondary WWTP Phase I project. Most equipment at the Pretreatment Structure may
fall into the “poor” category as that area is highly corrosive and there was visible corrosion on the
exterior of the stainless steel enclosures.
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An assessment of “poor” is defined in this report as equipment older than twenty years and located in
an unconditioned space. This applies to main service entrance equipment and original plant
construction switchboards, motor control centers, transformers, and panelboards. Most of this
equipment is over 35 years old and has reached the end of its useful life. It should be scheduled for
replacement within the next five years.

2.7 Recommendations
The following paragraphs provide CDM Smith’s electrical engineering recommendations to the CITY.
There are three categories of recommendations: administrative, minor field repairs or upgrades, and
capital improvements.

2.8 Administrative
Review of the FPL electricity bills for the main plant indicate a potential to move to a high load factor
rate which may result in lower electricity bills. CDM Smith recommends the CITY contact FPL directly
for further investigation and analysis.

2.9 Minor Field Repairs or Upgrades
Minor upgrades and maintenance repairs are primarily associated with the National Electrical Code
(NEC) issues documented. Plugging holes in panelboards, installing correct circuit breaker handle ties,
and providing clearer labeling of the equipment in the generator room are recommended actions.

2.10 Capital Improvements
The main switchboard and other original facility electrical distribution equipment have reached the
end of their useful life. The service entrance to the plant has been modified several times, with poor
documentation and questionable NEC compliance. The existing generator is unable to power all plant
loads in the event of a utility outage. A main switchboard failure could shut down the process, causing
wastewater to overflow or exceed treatment regulations. This could result in financial penalties for
the CITY.
CDM Smith recommends the service entrance equipment, automatic transfer switch, and standby
generator be replaced with new equipment. The new electrical equipment should be located separate
from the generator, in a dedicated air-conditioned electrical room/building. In addition, the original
facility switchboards, motor control centers, transformers, and panelboards should be replaced.
A short circuit, coordination, and arc flash study should become part of the electrical equipment
replacement project and equipment specific arc flash labels for new and existing electrical equipment
would be added thereby bringing the electrical system in compliance with the current NEC.
Modifications to process equipment located in NEC hazardous area requires compliance with NFPA
820. This potential additional cost should be considered with process recommendations.
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Section 3
Structural Evaluation
The City of Punta Gorda (CITY) contracted with CDM Smith to evaluate the existing treatment
capacity for the City of Punta Gorda Wastewater Treatment Plant (WWTP) which will serve as the
basis for a subsequent Master Planning Study of the WWTP. Included in CDM Smith’s scope of
work is a visual structural evaluation of the existing WWTP to identify structural improvement
needs. A visual structural evaluation of the existing WWTP structures was performed on April 6,
2018. This section provides a professional structural engineering assessment of the existing
structures along with recommended structural improvements. Information used to compile this
report include the visual evaluation of the existing structures by CDM Smith structural engineer
Kevin Francoforte, and a review of plant record drawings.

3.1 Structural Evaluation Summary
Overall, the structures at the City of Punta Gorda Wastewater Treatment Plant were found to be
in good condition structurally on the day of the structural evaluation. Because the plant was in
operation, many areas were inaccessible. With routine inspection and repairs these structures
can be expected to remain in service for their 50-year life expectancy and beyond. A summary of
the recommendations is provided below.

Headworks
Develop a plan for routine evaluations to monitor the structure for signs of biologically
induced corrosion of the concrete.
Fill existing concrete cracks with epoxy (injected or gravity fed depending on width).
Repair the effluent box concrete using an appropriate repair mortar. Coat the repair with
the same coating system currently installed in the channels.
Add sawcut joints in the base slab matching the locations shown on the original design
drawings.

Influent Meter Vault
Inspect the vault after any periods of heavy rain to determine if there are any water leaks
around the aluminum hatch.
Grind back exposed reinforcing bars in the top slab to ½-inch below the surrounding
concrete surface and coat with an epoxy bonding agent and non-shrink cementitious grout.

Digested Sludge Storage Units
Hire the tank manufacturer (CROM) to evaluate each tank and determine whether a more
detailed inspection is warranted.
Replace grating hold down clips to prevent tripping hazards while walking on the catwalks.
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Consider replacing canopy with a pre-engineered aluminum weather canopy.

Aeration Tanks No. 1-4
Hire the tank manufacturer (CROM) to evaluate each tank and determine whether a more
detailed inspection is warranted.
Monitor pipe penetrations for leaks.

Splitter Box
Periodically drain and clean to ensure that the concrete isn’t being attacked by biologically
induced corrosion.
Remove fiber reinforced plastic (FRP) covers and inspect FRP hold-downs.

Clarifiers No. 1-4
Hire the tank manufacturer (CROM) to evaluate each tank and determine whether a more
detailed inspection is warranted.

Aerobic Digesters No. 1-4
Hire the tank manufacturer (CROM) to evaluate each tank and determine whether a more
detailed inspection is warranted.

Filtration System
Filter Pump Station
•

Continue routine monitoring of structure.

Clearwell
•

Continue routine monitoring of structure.

Sand Filters
•

Periodically drain and clean the filter troughs to monitor the amount of erosion on the
walls.

Mudwell
•

Clean and inspect base slab to determine if there is shrinkage cracking present. If cracks
are present, repair with epoxy (injected or gravity fed depending on width).

Blower Slab
•

Repair spalled areas by saw cutting out damaged area to create a regular shape and
restore with hand applied cementitious repair mortar.

Chlorine Contact Tank
Remove aluminum checkered plate covers periodically to inspect the interior concrete
surfaces.
Monitor cracks for a short time to determine whether they are still moving.
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Repair moving cracks with a polyurethane injection.
Repair non-moving cracks with an epoxy injection.

Effluent Pump Station
Electrical Building
•

Repair interior floor slab with a resurfacer (nonstructural issue).

•

Check and repair/replace all the door seals, threshold.

•

Install a flexible waterproof sealant at the base of the masonry wall.

Hydropneumatic Tank Slab
•

Clean, inspect, repair and repaint the steel saddles base plates and anchors.

Monitoring Well Pump Station
•

Continue routine monitoring of structure.

Pre-Engineered Metal Canopy
•

Periodically clean, repair and repaint structural members, base plates and anchors.

Effluent Sampling Structure
•

Continue routine monitoring of structure.

Chlorination Building
•

Monitor sidewalk should be monitored for a short time to determine if it is still settling.
Once settlement has stopped, clean and replace the isolation joint filler.

•

Install leveling compound on sidewalk to bring the sidewalk to original elevation.

Maintenance Building
•

Complete a thorough inspection of the roofing system and parapet areas to determine
need for repair/replacement.

Operations and Administration Building
•

Complete a thorough inspection of the roofing system and parapet areas to determine
need for repair/replacement.

•

Chip back stucco around walkway connections to concrete beam to determine if cracks
are structural or non-structural.

3.2 Headworks Description
The existing headworks structure was constructed as part of the 2002 Secondary WWTP
Improvements Phase I project. The structure was approximately 54’-0”by 29’-6” by 14’-4” high
and was constructed entirely of cast-in-place reinforced concrete. The elevated portion of the
structure contains three channels, slabs, and the grit chamber, all supported by reinforced
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concrete beams and columns. There were two mechanical bar screens and one aluminum manual
bar screen (in the bypass channel). Additionally, the channels and grit chamber were covered
with fiber reinforced plastic (FRP) grating. At grade, the columns and grit chamber were
supported by isolated reinforced concrete footings with a floating thickened edge slab
surrounding them. A reinforced masonry infill wall with a personnel door separates the exterior
from the interior along the south side of the structure. The structure was in operation on the day
of the structural evaluation, therefore portions of the structure were not visible.

3.2.1 Visual Inspection
Given that this structure was approximately 16 years old on the day of the evaluation, the visible
portions of concrete that were observed were overall in good structural condition. Although not
visible, plant staff did indicate that the existing channels and grit chamber were coated. On the
top of the elevated portion of the headworks the concrete showed signs of light wear and crazing
closer to the FRP grating, possibly due to finishing issues during construction or continuous
exposure to hydrogen sulfide gas (H2S) (Photograph 3-1). There were signs of shrinkage cracks
at the slab-wall construction joint on the circular grit chamber (Photograph 3-2). This cracking
continues around to the north side of the structure, which also appeared to have staining which
may have been caused by a leak through the cracks at some point in time (Photograph 3-3).
There were signs of microbiologic induced corrosion on the concrete beam supporting the grit
drive unit. There were areas where the cement paste has been worn, exposing the underlying
aggregate (Photograph 3-4). The concrete around the effluent box appeared to have been
patched with an unknown repair mortar most likely due to corrosion. The patched areas were
cracked, and pieces have broken off (Photograph 3-5).
The base slab beneath the superstructure has numerous shrinkage cracks. They
originate/terminate at the column isolation joints (Photograph 3-6). The isolation joint material
was missing around most of the columns and the sawcut control joints (shown on record
drawings) connecting the column isolation joints were missing. Minor shrinkage cracking at the
base of the wall and construction joint was observed along all sides of the structure (Photograph
3-7) as well as the cantilever walkway slab on the top (Photograph 3-8) and stair landing
(Photograph 3-9). One of the shrinkage cracks on the south side of the top slab, near the effluent
box, appeared to go all the way through the concrete (Photograph 3-10).

Photograph 3-1
Headworks top slab wearing
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Photograph 3-2
Grit chamber construction joint shrinkage cracking

Photograph 3-3
Grit chamber construction joint cracking/leaking

Photograph 3-4
Chemical attack at grit drive support beam
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Photograph 3-5
Effluent box corrosion and existing patch

Photograph 3-6
Base slab shrinkage/expansion cracking

Photograph 3-7
Headworks wall shrinkage cracking
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Photograph 3-8
Headworks elevated slab shrinkage cracking

Photograph 3-9
Headworks wall shrinkage cracking

Photograph 3-10
Headworks wall shrinkage cracking
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3.2.1.1 Recommendations
Process structures such as these are typically designed for a 50-year life expectancy. Although the
visible portions of the structure appeared to be in good condition, a plan for routine evaluations
should be developed to monitor the structure for signs of concrete degradation especially due to
biologically induced corrosion. The existing concrete cracks should be epoxy injected or gravity
fed depending on their width. The effluent box concrete should be repaired using an appropriate
repair mortar, then coated with the same coating system currently installed on the channels. To
reduce the potential for further cracking, sawcut joints in the base slab should be made in the
locations shown on the original design drawings.

3.3 Influent Flow Meter Vault Description
The design drawings from the 2002 Secondary WWTP Improvements Phase I project indicate
that the structure was mostly likely a precast reinforced concrete vault, 7’-0” by 7’-0” with
approximately 6’-0” high, 8-in thick walls. The top of the vault consists of an aluminum
(watertight) double door access hatch. Directly to the North side of the vault structure was a
fiberglass enclosure bearing on a 6’-0” by 6’-0” by 6-inch thick welded wire fabric (WWF)
reinforced concrete slab on grade. There were 4 exposed reinforcing bars on each side of the east
and west walls (total of 8).

3.3.1 Visual Inspection
On the day of the evaluation, the vault appeared to be in good condition structurally. There were
some areas with minor concrete discoloration which may be due to water intrusion (Photograph
3-11). There were four exposed reinforcing bars (8 total) in the top slab which were most likely
old lifting hooks (Photograph 3-12).

Photograph 3-11
Vault concrete discoloration
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Photograph 3-12
Exposed reinforcing bars in top slab

3.3.1.1 Recommendations
The vault should be inspected after any periods of heavy rain to determine if there are any water
leaks around the aluminum hatch. There appears to be residue on the walls which indicate a
bitumastic waterproofing compound was applied externally to the vault, so moisture build up
should not be an issue. The exposed reinforcing bars in the top slab should be locally ground back
to ½-inch below the surrounding concrete surface and coated with an epoxy bonding agent and
non-shrink cementitious grout. This will protect the reinforcing from further corrosion which
could cause cracks or spalling of the surrounding concrete if left unprotected.

3.4 Digested Sludge Storage Units (DSSU) Description
The design drawings and CROM shop drawings from the 1988 Wastewater Management System
Expansion indicate that the northern-most DSSU is a 50’-0” diameter prestressed concrete tank
with 14’-0” high walls, approximately 5-inches thick. The access stair, guardrail, catwalk beams
and grating were of aluminum construction. The catwalk was supported off each side of the tank
(wall) as well as two 14-inch diameter reinforced concrete columns near the middle of the tank.
Directly adjacent to the north access stair was a small concrete pad for the blower and a woodframed canopy with a sheet metal roof.

3.4.1 Visual Inspection
It is assumed that both DSSU’s were constructed around the same time, although the record
drawings only show one. Both structures were exhibiting similar wear and tear. Both tanks
appeared to be in good shape given that they were roughly 30 years old. The interior base slabs,
full wall heights and concrete catwalk support columns of both tanks could not be inspected due
to the presence of sludge in them. Minor flexural cracks were observed along the top of the tank
walls (Photograph 3-13) as well as the exterior walls of both tanks (Photograph 3-14).
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According to the record drawings, the tanks included a waterproof coating (Thoroseal) on the
exterior surfaces only. The condition or the presence of existing interior coatings could not be
determined based upon a limited visual inspection.
Some of the grout pads under the bearing plates for the catwalks were damaged and cracked
(Photograph 3-15). All aluminum catwalk beams, grating and guardrail appeared to be in good,
working order. Some of the hold-down clips for the aluminum grating were missing or not
fastened, causing the grating to flex/move when walked on (Photograph 3-16). A canopy over
the blower appeared to have been built using pressure treated lumber with galvanized steel
connectors and a sheet metal roof. The lumber and roofing material was in good condition while
some of the connectors were showing signs of minor corrosion (Photograph 3-17).

Photograph 3-13
DSSU cracks in top beam

Photograph 3-14
DSSU flexural cracks in exterior wall
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Photograph 3-15
Loose/missing grating hold-down clips

Photograph 3-16
Loose/missing grating hold-down clips

Photograph 3-17
Canopy over blower pad
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3.4.1.1 Recommendations
Process structures such as these are typically designed for a 50-year life expectancy and these
tanks appeared to be in good condition on the day of the evaluation. Given that both of these
tanks are roughly two-thirds of the way through their useful life, a representative from CROM
should come out to evaluate each tank and determine whether a more detailed inspection is
warranted. A more thorough investigation would involve draining the tank completely and
pressure washing the interior walls and slabs to determine if there are any concrete deficiencies.
They can also address proper procedures for repairing any cracks in the walls or base slab.
All bearing connections for the catwalks should be inspected including, the base plates and
anchors. Existing damaged grout pads should be removed and replaced in-kind using a nonshrink epoxy grout. Repair of damaged anchors should be addressed by a CROM representative to
determine whether drilling and epoxy grouting is acceptable.
Grating hold down clips should be replaced to prevent tripping hazards while walking on the
catwalks.
During the visual inspection, one of the plant staff mentioned that the canopy had recently been
repaired due to damage from Hurricane Irma. If a more permanent solution is feasible, consider
going with a pre-engineered aluminum weather canopy by Dittmer or similar manufacturer.

3.5 Aeration Tanks No. 1-4 Description
The design drawings from the Wastewater Management System project indicate that Aeration
Tanks No. 1 and No. 2 were constructed in 1982. Aeration Tanks No. 3 and No. 4 were
constructed as part of the 1988 Wastewater Management System Expansion. All tanks were
designed by CROM as 50’-0” diameter prestressed concrete tanks with 14’-0” high walls,
approximately 5-inches thick. The access stairs, guardrail, catwalk beams and grating were of
aluminum construction. The catwalks connecting all the tanks were supported off each side of the
tank walls. Additionally, the catwalks were supported on two 14-inch diameter reinforced
concrete columns near the middle of each tank for Aeration Tanks No. 1 and No. 2 and two 12inch diameter reinforced concrete columns for Aeration Tanks No. 3 and No. 4.

3.5.1 Visual Inspection
All four tanks appeared to be in good condition on the day of the evaluation given that they were
roughly 30-36 years old. The interior base slabs, full wall heights and concrete catwalk support
columns of all the tanks could not be inspected due to the presence of fluid in them. Minor
flexural cracks were observed along the top of the tank walls as well as the exterior walls of all
the tanks (Photograph 3-18).
According to the record drawings, the older tanks included a waterproof coating (Thoroseal) on
the exterior surfaces and Tnemec Poto-Pox on the interior surfaces, while the newer tanks only
have Thoroseal on the exterior surfaces. The condition or the presence of existing interior
coatings could not be determined based upon a limited visual inspection.
Some of the grout pads under the bearing plates for the catwalks were damaged and cracked. A
few of the pipe penetrations into the tanks using link-seals appeared to show staining due to
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possible leakage (Photograph 3-19). All aluminum catwalk beams, grating and guardrail
appeared to be in good, working order.

Photograph 3-18
Flexural cracking on exterior wall

Photograph 3-19
Leaking/staining at existing link-seal joint

3.5.1.1 Recommendations
Process structures such as these are typically designed for a 50-year life expectancy and these
tanks appeared to be in good condition on the day of the evaluation. Given that some of these
tanks were roughly ¾-quarters of the way through their useful life, a representative from CROM
should come out to evaluate each tank and determine whether a more detailed inspection is
warranted. A more thorough investigation would involve draining the tank completely and
pressure washing the interior walls, catwalk support columns and slabs to determine if there are
any concrete deficiencies. They can also address proper procedures for repairing any cracks in
the walls or base slab.
All bearing connections for the catwalks should be inspected including, the base plates and
anchors. Existing damaged grout pads should be removed and replaced in-kind using a nonshrink epoxy grout. Repair of damaged anchors should be addressed by a CROM representative to
determine whether drilling and epoxy grouting is acceptable.
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Pipe penetrations into the tanks should be carefully monitored to ensure that there are no active
leaks.

3.6 Splitter Box Description
Based on the available record information, the splitter box was constructed as part of the WWTP
Piping Replacement Phase 2 project in 2014. The reinforced concrete structure was
approximately 24’-6” x 14’-4” in plan dimensions with 11’-6” high walls. All aluminum catwalk
beams, grating and guardrail appeared to be in good structural condition.

3.6.1 Visual Inspection
Only the exterior surfaces of the splitter box were inspected. None of the aluminum grating or
FRP covers were removed to check the concrete below. The top surface appeared to be in good
shape with little to no damage (Photograph 3-20). One of the FRP cover hold-downs was loose
or not screwed-down all the way, causing unevenness on the walking surface (Photograph 321). All aluminum catwalk beams, grating and guardrail appeared to be in good, working order.
The condition or the presence of existing interior coatings could not be determined based upon a
limited visual inspection.

Photograph 3-20
Splitter box top

Photograph 3-21
Splitter box FRP cover hold-down
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3.6.1.1 Recommendations
If there is no interior protective coating, the structure should be periodically drained and cleaned
to ensure that the concrete isn’t being attacked by biologically induced corrosion. A coating on
this type of structure would be recommended to extend the useful life of the structure. The covers
should be removed periodically to inspect the interior concrete surfaces. The FRP cover holddowns should all be inspected to determine whether they need to be tightened down or replaced
in-kind.

3.7 Clarifiers No. 1-4 Description
The design drawings from the Wastewater Management System project indicate that Clarifiers
No. 1 and No. 2 were constructed in 1982. Clarifiers No. 3 and No. 4 were constructed as part of
the 1988 Wastewater Management System Expansion. All tanks were designed by CROM as 50’-0”
diameter prestressed concrete tanks with 15’-0” high walls, approximately 5-inches thick. The
access stair, guardrail, catwalk beams and grating were of aluminum construction. The catwalks
connecting all the tanks were provided by the clarifier equipment manufacturer and were
supported off each side of the tank (wall) as well as the clarifier mechanism at the center of each
tank.

3.7.1 Visual Inspection
All four tanks appeared to be in good condition on the day of the evaluation, given that they were
roughly 30-36 years old. The interior base slabs and full wall heights of all the tanks could not be
inspected due to the presence of fluid in them. Minor flexural cracks were observed along the top
of the tank walls as well as the exterior walls of all the tanks.
According to the record drawings, the older tanks included a waterproof coating (Thoroseal) on
the exterior surfaces and Tnemec Poto-Pox on the interior surfaces, while the newer tanks only
have Thoroseal on the exterior surfaces. The condition or the presence of existing interior
coatings could not be determined based upon a limited visual inspection.
Some of the grout pads under the bearing plates for the catwalks were damaged and cracked
(Photograph 3-22). All aluminum catwalk beams, grating and guardrail appeared to be in good
structural condition.

Photograph 3-22
Damaged grout pad under bearing plate
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3.7.1.1 Recommendations
Process structures such as these are typically designed for a 50-year life expectancy and these
tanks appeared to be in good condition on the day of the evaluation. Given that some of these
tanks were roughly three-quarters of the way through their useful life, a representative from
CROM should come out to evaluate each tank and determine whether a more detailed inspection
is warranted. A more thorough investigation would involve draining the tank completely and
pressure washing the interior walls and slabs to determine if there are any concrete deficiencies.
They can also address proper procedures for repairing any cracks in the walls or base slab.
All bearing connections for the catwalks should be inspected including, the base plates and
anchors. Existing damaged grout pads should be removed and replaced in-kind using a nonshrink epoxy grout. Repair of damaged anchors should be addressed by a CROM representative to
determine whether drilling and epoxy grouting is acceptable.

3.8 Aerobic Digesters No. 1-4 Description
The design drawings from the Wastewater Management System project indicate that Aerobic
Digesters No. 1 and No. 2 were constructed in 1982. Aerobic Digesters No. 3 and No. 4 were
constructed as part of the 1988 Wastewater Management System Expansion. All tanks were
designed by CROM as 50’-0” diameter prestressed concrete tanks with 14’-0” high walls,
approximately 5-inches thick. The access stair, guardrail, catwalk beams and grating were of
aluminum construction. The catwalks connecting all the tanks were supported off each side of the
tank wall. Additionally, the catwalks were supported on two 14-inch diameter reinforced
concrete columns near the middle of each tank.

3.8.1 Visual Inspection
All four tanks appeared to be in good structural condition, given that they were roughly 30 to 36
years old. The interior base slabs, full wall heights and concrete catwalk support columns of all
the tanks could not be inspected due to the presence of fluid in them (Photograph 3-23). Minor
flexural cracks were observed along the top of the tank walls as well as the exterior walls of all
the tanks. Some of the grout pads under the bearing plates for the catwalks were damaged and
cracked. All aluminum catwalk beams, grating and guardrail appeared to be in good structural
condition.
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Photograph 3-23
Typical aerobic digester

3.8.1.1 Recommendations
Process structures such as these are typically designed for a 50-year life expectancy and these
tanks appeared to be in good condition on the day of the evaluation. Given that some of these
tanks were roughly three-quarters of the way through their useful life, a representative from
CROM should come out to evaluate each tank and determine whether a more detailed inspection
is warranted. A more thorough investigation would involve draining the tank completely and
pressure washing the interior walls, catwalk support columns and slabs to determine if there are
any concrete deficiencies. They can also address proper procedures for repairing any cracks in
the walls or base slab.
All bearing connections for the catwalks should be inspected including, the base plates and
anchors. Existing damaged grout pads should be removed and replaced in-kind using a nonshrink epoxy grout. Repair of damaged anchors should be addressed by a CROM representative to
determine whether drilling and epoxy grouting is acceptable.

3.9 Filtration System Description
The filtration system was composed of the Filter Pump Station, Clearwell, Sand Filters, Mudwell
and blower slab. These structures were built in 2014 as part of the Wastewater Treatment Plant
Filtration Improvements project.
The filter pump station was an approximately 24’-4” by 24’-1” partially buried reinforced
concrete structure with 14’-6” high by 14-inch thick walls. The structure had a 12-inch thick
reinforced concrete top slab with four 2’-6” by 3’-0” aluminum hatches for access to the four
pumps inside.
The clearwell was a roughly 69’-8” by 27’-8” reinforced concrete with 10’-4” high walls. The
holding tank for the clearwell does not have a permanent cover and was covered by floating
“geoballs” to reduce algae growth. There were reinforced concrete top slabs at the north (chlorine
injection) and south (backwash pumps) ends of the structure. A pre-engineered aluminum

3-17
119080/227879/03/11

Section 3 • Structural Evaluation

walkway, including grating and guardrail was used to access the structure in the north-south
direction.
There were three sand filters and the overall structure was roughly 48’-0” by 34’-0” with 14’-3”
high walls. Aluminum weir plates were attached to the top of the trough walls.
The reinforced concrete walls and foundation were tied into the filter structure and was
approximately 67’-0” by 15’-0” with 10’-4” high walls. Near the middle of the structure was a
reinforced concrete top slab with two 3’-0” by 4’-0” aluminum access hatches for the mudwell
pumps below.
The blower slab was roughly 24’-0” by 18’-0” and was assumed to be a reinforced concrete mat
foundation or thickened edge slab on grade.

3.9.1 Visual Inspection – Filter Pump Station
The filter pump station was in very good condition on the day of the evaluation based on what
was observed from the exterior of the structure (Photograph 3-24). The access hatches were not
removed to allow the inside of the tank to be inspected. It is assumed that due to the structure’s
relatively new age (~4 years old), no structural deficiencies would be expected. All aluminum
grating, hatches and guardrail appeared to be in good structural condition. The condition or the
presence of existing interior coatings could not be determined based upon a limited visual
inspection.

Photograph 3-24
Filter pump station

3.9.1.1 Recommendations
No structural deficiencies noted; continue to periodically monitor.

3.9.2 Visual Inspection – Clearwell
The clearwell was in very good condition on the day of the evaluation based on what was
observed from the exterior of the structure (Photograph 3-25). The interior base slab and full
wall height could not be inspected due to the presence of fluid in it as well as the geoballs
covering the surface. Algae was observed in the water beneath some of the geoballs (Photograph
3-26). No structural deficiencies were noted. It was unclear from the limited visual inspection
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whether the interior concrete surfaces were covered with a protective coating or a waterproofing
compound, like the exterior surfaces.

Photograph 3-25
Clearwell with geoballs covering fluid

Photograph 3-26
Algae in clearwell

3.9.2.1 Recommendations
No structural deficiencies were noted; continue to periodically monitor. Algae build-up may be
prevented by switching to a more permanent (fixed) cover system such as aluminum planking.
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3.9.3 Visual Inspection – Sand Filters
The sand filters were in very good condition on the day of the evaluation based on what was
observed from the exterior of the structures (Photograph 3-27). The interior base slabs and full
wall heights of all the filters could not be inspected due to the presence of fluid in them. There
appeared to be algae build-up on the concrete trough walls (Photograph 3-28). All aluminum
grating, hatches and guardrail appeared to be in good structural condition. No structural
deficiencies were noted. It was unclear from the limited visual inspection whether the interior
concrete surfaces were covered with a protective coating or a waterproofing compound, like the
exterior surfaces.

Photograph 3-27
Sand filters

Photograph 3-28
Algae build-up on concrete trough wall
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3.9.3.1 Recommendations
No structural deficiencies were noted. The filter troughs should be periodically drained and
cleaned to monitor the amount of erosion on the walls.

3.9.4 Visual Inspection – Mudwell
The mudwell structure was in very good condition on the day of the evaluation based on what
was observed on the exterior of the structure. No structural deficiencies were noted in the walls.
There appeared to be some minor cracking in the base slab (Photographs 3-29 and 3-30). All
aluminum grating, hatches, stairs and guardrail appeared to be in good structural condition. It
was unclear from the limited visual inspection whether the interior concrete surfaces were
covered with a protective coating or a waterproofing compound, like the exterior surfaces.

Photograph 3-29
Suspected cracking in the base slab

Photograph 3-30
Suspected cracking in the base slab

3-21
119080/227879/03/11

Section 3 • Structural Evaluation

3.9.4.1 Recommendations
No structural deficiencies were noted; continue to periodically monitor. The base slab should be
cleaned and inspected to determine whether there is shrinkage cracking present. If cracks are
present, clean substrate in accordance with manufacturer’s recommendations and install a highmodulus, moisture-tolerant, low-viscosity, high strength, multi-purpose epoxy resin adhesive
grout by gravity or injection such as Sikadur 35 Hi-Mod LV by Sika corporation or equal.

3.9.5 Visual Inspection – Blower Slab
Minor cracking was observed in top of the blower slab, as well as spalled areas of concrete from a
previous patch repair (Photograph 3-31).

Photograph 3-31
Blower slab spalled and cracked concrete

3.9.5.1 Recommendations
The spalled areas should be repaired by saw cutting out the existing surface to form regular
shapes and eliminate feathered edges by creating a min. 1/8-inch repair depth. A hand applied
cementitious repair mortar such as Sikatop 123+ or equal should be used.

3.10 Chlorine Contact Tank Description
The plant has two chlorine contact tanks; The first was constructed as part of the Wastewater
Management System project in 1982 and the second was added as part of the 1988 Wastewater
Management System Expansion. Both tanks were reinforced concrete structures measuring 42’0” by 20’-0” with 10’-6” high walls. As part of the 2014 Wastewater Treatment Plant Filtration
Improvements project, the tanks were covered with aluminum checker plate.

3.10.1 Visual Inspection
Both chlorine contact tanks appeared to be in good structural condition on the day of the
evaluation, given that they were roughly 30 to 36 years old. The interior base slabs and interior
wall surfaces of both the tanks could not be inspected due to the aluminum plate covering them.
There were two vertical cracks in the same location on the east (Photograph 3-32) and west
(Photograph 3-33) sides of the tanks. The cracks line up with where a new wing wall was
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doweled into the existing structure at the time of construction. Minor settlement cracking was
observed in the concrete stair masonry block at the east (Photograph 3-34) and west
(Photograph 3-35) ends of the walkway between the tank and chlorination building. All
aluminum grating, checkered plate, stairs and guardrail appeared to be in good structural
condition. It was unclear from the limited visual inspection whether the interior concrete
surfaces were covered with a protective coating or a waterproofing compound, like the exterior
surfaces.

Photograph 3-32
Vertical crack on east side of tanks

Photograph 3-33
Vertical crack on west side of tanks
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Photograph 3-34
Settlement crack in east access stair

Photograph 3-35
Settlement crack in west access stair

3.10.1.1 Recommendations
The aluminum checkered plate covers should be removed periodically to inspect the interior
concrete surfaces. The cracks should be monitored for a short time to determine whether they
are still moving. Moving cracks should be prepped and repaired using a polyurethane injection
and non-moving cracks should be prepped and repaired using an epoxy injection; both in
accordance with the manufacturer’s recommendations.
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3.11 Effluent Pump Station Description
The effluent pump station consists of an electrical building, hydropneumatic tank, deep injection
wellhead slab, monitoring well pump station as well as a pre-engineered metal canopy covering
the pump pad. Except for the monitoring well pump station, these were all constructed as part of
the 2002 Secondary WWTP Improvements Phase I project. The monitoring well pump station
was added later, during the 2014 Wastewater Treatment Plant Filtration Improvements project.
The electrical building houses the MCC’s and VFD’s for the effluent pumps. It was constructed
using reinforced masonry bearing shear walls, supported on a reinforced concrete slab on grade
with a thickened edge. The roof system was made up of 8-inch precast hollow core roof panels
with a 2-inch thick (reinforced) concrete topping. A perimeter reinforced concrete beam at the
top of the masonry walls aids in transferring the roof loads down to the masonry walls.
The 1500 gallon, 5-foot diameter steel hydropneumatic tank (with steel saddles) was supported
by two concrete pedestals on an approximate 20’-0” by 8’-6” reinforced concrete slab on grade
with a thickened edge.
The injection wellhead slab was assumed to be an approximately 6’-0” by 6’-0” concrete slab on
grade. The process piping leading up to the wellhead was supported by reinforced concrete
pedestals.
The monitoring well pump station consists of a 13’-4” by 10’-6” reinforced slab on grade, with a
reinforced concrete pedestal supporting an HDLPE tank.
The pre-engineered metal canopy covering the effluent pump slab was approximately 48’-0” by
30’-4” in area, with a gable roof and 15’-0” eave height. The primary frames span 22’-0” in the
north-south direction, with two wind columns in the east-west direction, closest to the electrical
building. Diagonal bracing was limited to horizontal roof bracing, and no vertical x-bracing. The
primary frames were supported on thickened reinforced column footings.

3.11.1 Visual Inspection – Electrical Building
The existing electrical building was in good structural condition on the day of the evaluation. The
floor slab showed signs of moderate crazing (small, random crack patterns), most likely
attributed to the finishing/curing of the concrete during construction (Photographs 3-36, 3-37
and 3-38). Minor efflorescence was visible on parts of the floor slab, indicating that moisture, or
most likely water is getting into the building (Photograph 3-39). Moisture/mildew buildup was
observed on the concrete sidewalk outside of the north door and walls (Photograph 3-40).
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Photograph 3-36
Floor slab crazing

Photograph 3-37
Floor slab crazing
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Photograph 3-38
Floor slab crazing

Photograph 3-39
Efflorescence on floor slab
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Photograph 3-40
Areas of mildew build up outside north door

3.11.1.1 Recommendations
The interior floor slab crazing is not a durability issue unless moisture can get into the room. If
aesthetics is a concern, the slab should be cleaned and then repaired with a resurfacer. Water
intrusion can be prevented by checking all the door seals, threshold and making sure water
drains away from the masonry walls. More than likely, the water is being drawn in through the
masonry wall/slab joint. A flexible waterproof sealant at the base of the joint should be used to
prevent any moisture intrusion at the base of the wall.

3.11.2 Visual Inspection – Hydropneumatic Tank Slab
Overall, the hydropneumatics tank slab and concrete pedestals were in good structural condition
on the day of the evaluation. Some areas of minor surface corrosion on the steel saddle base
plates was noted (Photograph 3-41).

Photograph 3-41
Hydropneumatic tank
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3.11.2.1 Recommendations
The steel saddles base plates and anchors should be cleaned, inspected and replaced/repainted as
needed to prevent further corrosion.

3.11.3 Visual Inspection – Deep Injection Wellhead Slab
No structural deficiencies were noted (Photograph 3-42).

Photograph 3-42
Deep injection wellhead slab

3.11.3.1 Recommendations
No structural deficiencies were noted; continue to periodically monitor.

3.11.4 Visual Inspection – Monitoring Well Pump Station
No structural deficiencies were noted (Photograph 3-43).

Photograph 3-43
Figure and Title Placement
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3.11.4.1 Recommendations
No structural deficiencies were noted; continue to periodically monitor.

3.11.5 Visual Inspection – Pre-Engineered Metal Canopy
Overall, the pre-engineered metal canopy was in good structural condition on the day of the
evaluation. There was minor surface corrosion on most of the steel members, including the
column base plates and anchors (Photographs 3-44 and 3-45). No deficiencies were noted in the
pump pedestals and pump slab on grade.

Photograph 3-44
Pre-engineered metal canopy surface corrosion

Photograph 3-45
Canopy column base plate and anchor surface corrosion
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3.11.5.1 Recommendations
The corrosion on the surface of the structural members of the canopy should continue to be
monitored periodically and cleaned and repainted as needed. The steel column base plates and
anchors should be cleaned, inspected and replaced/repainted as needed to prevent further
corrosion and cracking in the base slab.

3.12 Effluent Sampling Structure Description
The effluent sampling structure was constructed as part of the 2014 Wastewater Treatment Plant
Filtration Improvements project. The structure was 10’-0” by 10’-0” with approximately 13’-8”
high walls. There was an aluminum stair along the east side of the structure and aluminum
grating at the top of the structure.

3.12.1 Visual Inspection
No structural deficiencies were noted (Photograph 3-46).

Photograph 3-46
Effluent sampling structure

3.12.1.1 Recommendations
No structural deficiencies were noted; continue to periodically monitor.

3.13 Chlorination Building Description
The chlorination building was constructed as part of the Wastewater Management System project
in 1982. The building was a low slope roof structure, roughly 42’-8” by 30’-0” in plan dimensions,
with two interior rooms and open on the east side. The roof structure was a cast-in-place
reinforced concrete slab, supported by precast joists and a reinforced concrete tie beam around
the perimeter. Bearing/shear resistance was provided by reinforced masonry walls, columns and
concrete columns, supported by continuous and thickened strip footings. Interior slabs for the
most part, were 6-inch floating slabs, separated from the superstructure by an isolation joint. A 2ton “U”-shaped hoist beam was hung from the roof joists.
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3.13.1 Visual Inspection
Minor settlement cracking was observed in the concrete stair masonry block at the east
(Photograph 3-47) end of the walkway between the tank and building. The sidewalk between
the chlorine contact tank and chlorination building appeared to have settled or is still settling
(Photograph 3-48). There was approximately 1-inch of settlement closest to the building
(Photograph 3-49) and slightly less, closest to the tank (Photograph 3-50). The settlement
takes place over the entire length of the sidewalk from the east end to the west end (Photograph
3-51). Minor settlement cracking in the interior masonry wall beneath both windows was visible
(Photograph 3-52). Shrinkage cracking along the parapet construction joint was also observed
from the ground (Photograph 3-53).

Photograph 3-47
Settlement crack on east stair support

Photograph 3-48
Sidewalk between tank and building
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Photograph 3-49
Sidewalk settlement near building

Photograph 3-50
Sidewalk settlement near tank
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Photograph 3-51
Sidewalk settlement near building

Photograph 3-52
Cracking in CMU at interior wall
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Photograph 3-53
Shrinkage crack at parapet construction joint

3.13.1.1 Recommendations
The sidewalk should be monitored for a short time to determine whether it is still settling. If
settlement has been determined to have stopped, the isolation joints should be cleaned and
replaced, and a leveling compound can be used to bring the sidewalk height back up. Any joints in
the existing sidewalk, need to be transferred up and through the new slab to limit the potential
for new cracks.

3.14 Maintenance Building Description
The maintenance building was constructed as part of the Wastewater Management System
project in 1982. The building was a low slope roof structure, roughly 75’-8” by 50’-8” in plan
dimensions, and contains a maintenance area, office, generator room and electrical vault. The roof
system was a composite precast prestressed concrete slab and joist system, supported by
reinforced concrete perimeter beams, reinforced concrete columns and reinforced masonry infill
walls. The superstructure was supported on continuous and thickened strip footings. Interior
slabs for the most part, were 6-inch floating slabs, separated from the superstructure by an
isolation joint.

3.14.1 Visual Inspection
The inspection of the maintenance building was limited to a general broad overview of its existing
condition. Inspection of the roof structure was limited to the exterior and underside only.
Shrinkage cracks along the parapet construction joint were observed from the ground
(Photograph 3-54). Staining on the outside of the perimeter suggests that damage to the roofing
system had occurred or continues to occur (Photograph 3-55). In the electrical room, a drain line
was seen penetrating the exterior wall/floor slab joint near the intake louver (Photograph 3-56).
Some of the isolation joint material was degraded/missing between the floor slab and masonry
wall (Photograph 3-57).
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Photograph 3-54
Shrinkage crack at parapet construction joint

Photograph 3-55
Shrinkage crack at parapet construction joint and leaking

Photograph 3-56
Drain line coming out through slab
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Photograph 3-57
Missing isolation joint material in generator room

3.14.1.1 Recommendations
Overall, there are minor repairs to be made to this structure as it was still in good structural
condition on the day of the evaluation, given its age. A thorough inspection of the roofing system
and parapet areas should be completed to prevent further water damage or structural
deficiencies in the concrete superstructure.

3.15 Operations and Administration Building Description
The operations and administration building was constructed as part of the Wastewater
Management System project in 1982. The building has a two-story low slope roof structure,
roughly 75’-0” by 75’-0” in plan dimensions. The first floor contains an electrical room, return
sludge pumps room, blower/mechanical room and a digested sludge supernatant pump room.
The second floor houses the lab, control room and other office spaces. The roof system appears to
be a composite precast prestressed concrete slab and joist system, supported by reinforced
concrete perimeter beams, reinforced concrete columns and reinforced masonry infill walls. The
superstructure is supported on continuous and thickened strip footings. Interior slabs for the
most part, were 6-inch floating slabs, separated from the superstructure by an isolation joint.
There are two aluminum walkways, one on the south side and the other on the west side of the
building, which allows easy access to the Aeration and Digester tanks out in the yard.

3.15.1 Visual Inspection
The inspection of the operations and maintenance building was limited to a general broad
overview of its existing condition. Inspection of the roof structure was limited to the exterior and
underside only. The return sludge pumps room was recently renovated and repaired. Only minor
paint peeling was observed in the electrical (Photograph 3-58) and blower rooms (Photograph
3-59). Minor surface cracking was observed in the vicinity of the walkway connections to the
operations building concrete perimeter beam (Photographs 3-60 and 3-61).
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Photograph 3-58
Roof paint peeling off in Electrical room

Photograph 3-59
Wall paint peeling off in Blower room
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Photograph 3-60
Walkway connection to perimeter beam

Photograph 3-61
Walkway connection to perimeter beam
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3.15.1.1 Recommendations
Overall, there are minor repairs to be made to this structure as it was still in good structural
condition on the day of the evaluation, given its age. A thorough inspection of the roofing system
and parapet areas should be completed to determine if there are any issues similar to the other
buildings. Further investigation of the walkway connections is required to determine if the
cracking is limited to just the stucco or if they are structural cracks.
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4.1 Instrumentation System Description
4.1.1 SCADA System
The Supervisory Control and Data Acquisition (SCADA) system consists of a PLC network with a
Human Machine Interface (HMI) user interface in the control room. The main PLC is the Emerson
ControlWave Process Automation Controller (PAC) and the Micro throughout the plant and remote
sites with exception of the filters which are controlled by an Allen-Bradley CompactLogix PLC. The
HMI software is OpenEnterprise also by Emerson.

4.1.2 Network
The PLC and HMI are networked together by a fiber optic loop around the main buildings. The main
pump station, booster pump station, and the headworks are networked to the Administration building
by unlicensed spread spectrum radio. The fiber optic network connects the following PLCs:


PLC-1; Main Control Building



PLC-5; Effluent Electrical Building



PLC-6; Collection Odor Control System

The spread spectrum radio connects the following PLCs:


PLC-2; Booster Pump Station



PLC-3; Master Pump Station



PLC-4; Headworks



PLC-7; Pond Return Pump Station

Current maintenance and service of the SCADA system is provided by the instrumentation technician
and an outside contractor.

4.2 Evaluations
Visual inspection of the PLC enclosures 1, 4, 5, and 6 was conducted by CDM Smith engineer Michael
Graham on April 6th, 2018. All PLC enclosures are in good condition from a recent SCADA system
upgrade in 2014. The Emerson and Allen-Bradley PLCs are also in good condition and current
offerings by both manufacturers. Panel components were observed to be in good condition. See the
following pictures of the typical PLC enclosure:
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PLC-4; Headworks
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PLC-5; Effluent Electrical Building
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The HMI screens provide the plant operations monitoring and limited control of the process
equipment. The screens are easy to navigate, consistent with graphic standards throughout, and easy
to understand.

4.3 Recommendations
The following provide CDM Smith’s instrumentation recommendations to the CITY. There are three
categories of recommendations: network, PLC enclosures, and SCADA hardware and software.

4.3.1 Network
There are 4 PLC enclosures using spread spectrum radio for communications to the Administration
Building. Although, path distance warrants radio communications for three of the remote site PLCs,
the Headworks is quite close to the Administration Building. CDM Smith recommends expanding the
fiber optic network to the Headworks building to support current and future process improvements
with additional monitoring and controls.

4.3.2 PLC Enclosures & Process Support
Each PLC has spare capacity for additional inputs and outputs (I/O) and memory, but each PLC
enclosure has very limited spare capacity for additional field wiring and terminals. CDM Smith
recommends for future process improvements requiring additional I/O to be installed in new remote
I/O panels to the existing PLCs.
CDM Smith also recommends each PLC enclosure’s UPS battery be checked as they may be near the
end of their service life.
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Appendix E-1
Electrical Record Drawings Marked with CDM Smith Commentary

Actual size of
Switchboard is much
longer, see photo.

NEW 60-MB-1 IS NEW
SERVICE ENTRANCE
DISCONNECT QUESTIONABLE
COMPLIANCE WITH
NEC ARTICLE 230

GFI (GROUND FAULT INTERRUPTER)
PROTECTION IS NOT SHOWN FOR
FUSIBLE SWITCHES ON MS.

ATS IS
DRAWN AS
NORMALLY CONNECTED TO THE
GENERATOR, WHICH IS INCORRECT.
ATS IS BYPASS-ISOLATION TYPE - NOT
DRAWN CORRECTLY.

2002 PROJECT - ONE LINE DIAGRAM
SHEET 1 OF 1

Actual size of
Switchboard is much
longer, see photo.

COPIED ERRORS AND
DEFICIENCIES SHOWN ON
EXISTING EQUIPMENT FROM
2002 ONE LINE DIAGRAM:
INCORRECTLY SHOWING ATS,
NOT SHOWING GFI.
EXISTING CONDITIONS NOT
CORRECTLY SHOWN - 1000A BREAKER
ADDED TO MS AND 60A BREAKER
AT GENERATOR - SEE PHOTOS.

2014 PROJECT - ONE LINE DIAGRAM
SHEET 1 OF 2

2014 PROJECT - ONE LINE DIAGRAM
SHEET 2 OF 2
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No. 3
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MS
Transformer
for Panel MB
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Generator output breakers see next photo for closeup

Breaker is Off,
No longer wired

Appendix E-2
FPL Electric Usage and Cost for the Past Two Years

FPL
Electric Billing/Charges History - Punta Gorda WWTP - 30999 Bermond Rd (Main Plant)
FPL Account Number: 89460-46961
On-Peak Maximum
Meter Read Service
KWH
On-Peak Off-Peak
KW
Electric Cost
KW
Date
Days
Used
KWH
KWH
Demand Demand
03/06/2018
28
282,240
66,960
215,280
530
533 $ 21,069.37
12/06/2017
32
270,000
59,520
210,480
434
439 $ 20,004.35
11/04/2017
30
240,240
65,760
174,480
422
430 $ 18,576.47
10/05/2017
29
230,640
64,560
166,080
456
456 $ 18,582.42
09/06/2017
30
231,360
61,200
170,160
413
456 $ 17,936.41
08/07/2017
31
232,080
62,640
169,440
485
485 $ 18,986.45
07/07/2017
31
253,920
70,800
183,120
456
456 $ 19,796.65
06/06/2017
33
259,200
68,400
190,800
490
490 $ 20,456.64
05/04/2017
29
282,720
79,920
202,800
545
545 $ 22,552.82
04/05/2017
30
261,120
64,320
196,800
454
458 $ 19,901.64
03/06/2017
30
267,360
58,800
208,560
468
470 $ 20,319.55
02/04/2017
29
237,600
56,880
180,720
415
430 $ 17,517.90
01/06/2017
31
242,400
53,520
188,880
382
403 $ 17,223.49
12/06/2016
32
249,840
54,240
195,600
370
384 $ 15,858.11
11/04/2016
29
207,600
57,360
150,240
401
401 $ 16,261.67
10/06/2016
29
228,960
64,320
164,640
442
442 $ 16,261.76
09/07/2016
34
279,840
69,840
210,000
466
475 $ 18,664.67
08/04/2016
28
223,440
59,760
163,680
470
470 $ 16,331.58
07/07/2016
31
237,840
65,040
172,800
442
442 $ 16,661.71
06/06/2016
32
233,520
60,000
173,520
449
449 $ 16,452.63
05/05/2016
29
244,320
68,160
176,160
490
494 $ 17,597.43
04/06/2016
30
293,760
73,440
220,320
518
542 $ 19,995.64
03/07/2016
32
290,880
67,200
223,680
504
504 $ 20,342.34
02/04/2016
28
228,720
54,240
174,480
468
487 $ 16,908.16
01/07/2016
34
287,040
61,440
225,600
468
468 $ 19,491.80
12/04/2015
29
241,680
55,440
186,240
461
461 $ 17,960.79
11/05/2015
30
236,160
66,000
170,160
442
442 $ 17,767.76
10/06/2015
32
255,840
66,000
189,840
444
444 $ 18,654.02
09/04/2015
29
225,600
62,160
163,440
442
454 $ 17,225.94
08/06/2015
30
233,760
67,200
166,560
458
516 $ 18,000.25
07/07/2015
33
248,400
64,320
184,080
439
439 $ 18,304.53
06/04/2015
29
231,840
61,920
169,920
461
461 $ 17,810.72
05/06/2015
30
266,880
76,320
190,560
500
500 $ 20,550.64
04/06/2015
32
319,440
72,480
246,960
518
533 $ 23,607.26
03/05/2015
28
285,840
67,680
218,160
482
554 $ 21,470.60
02/05/2015
30
287,760
61,200
226,560
470
509 $ 21,097.25
01/06/2015
33
316,320
70,000
246,320
521
521 $ 23,324.21

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

0.0747
0.0741
0.0773
0.0806
0.0775
0.0818
0.0780
0.0789
0.0798
0.0762
0.0760
0.0737
0.0711
0.0635
0.0783
0.0710
0.0667
0.0731
0.0701
0.0705
0.0720
0.0681
0.0699
0.0739
0.0679
0.0743
0.0752
0.0729
0.0764
0.0770
0.0737
0.0768
0.0770
0.0739
0.0751
0.0733
0.0737

MIN
MAX
AVE

$
$
$

0.0635
0.0818
0.0742

28
34
30

207,600
319,440
255,302

53,520
79,920
64,298

150,240
246,960
191,003

370
545
462

384
554
471

$ 15,858.11
$ 23,607.26
$ 18,906.10

Effective
$/KWH

Load Factor:

FPL Rate: GSLDT-1

kWH

General Service Large Demand, Time of Use

WWTP Flow and Electricity
KWH Electric
per Cost per
MGD
MGD

Load
Influent
See
Factor
MGD
Note
1
0.79
0.80
73.398
0.78
70.392
0.73
87.218
0.70
94.121
0.64
79.870
0.75
90.205
0.67
67.132
0.75
64.392
0.79
71.242
0.79
72.285
0.79
70.175
0.81
65.518
0.85
67.698
0.74
62.582
0.74
76.764
0.72
99.445
0.71
68.561
0.72
84.350
0.68
69.059
0.71
66.545
0.75
80.234
0.75
97.220
0.70
93.781
0.75
85.246
0.75
65.885
0.74
68.926
0.75
80.499
0.71
74.441
0.63
83.204
0.71
72.260
0.72
57.514
1
66.173
0.74
0.78
80.223
0.77
75.781
0.79
71.127
2
0.77
0.63
0.85
0.74

kW x days x 24 hr

Notes:

On Peak Hours - Monday through Friday

1. Missing Jan and Feb 2018

April 1 to October 31: Noon to 9 PM*

2. Calculated from bills for Apr/Jun, assume 500 kw Demand

November 1 to March 31: 6 AM to 10 AM and 6 PM to 10 PM*

3. Curtailable Service Rate CS-1, assumed off kwh and max demand

* Excludes New Years Day, Memorial Day, Independence Day,
Labor Day, Thanksgiving Day, and Christmas Day

57.514
99.445
75.813

3,679
3,413
2,644
2,458
2,906
2,815
3,861
4,391
3,665
3,699
3,386
3,700
3,691
3,317
2,983
2,814
3,259
2,820
3,381
3,672
3,661
2,992
2,439
3,367
3,668
3,426
3,178
3,031
2,809
3,438
4,031
4,033
3,982
3,772
4,046

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

273
264
213
191
238
219
305
350
279
281
250
263
234
260
212
188
238
198
238
264
249
209
180
229
273
258
232
231
216
253
310
311
294
283
297

2,439
4,391
3,384

$
$
$

180
350
251

Appendix E-3
Information on FPL Rate Schedule

Business rates, clauses and storm factors

General Service Demand-TOU (GSDT-1)

Jun-Sep

$25.46

$9.58

$152.80

$4.08

$10.18

$9.58

$25.46

$11.30

$25.46

$10.60

$2.34

0.065

0.111

0.168

0.108

2.611
2.611

Off-Peak Fuel
Charge1
¢/kWh

2.611

On-Peak Fuel
Charge1
¢/kWh

0.149
0.149

Capacity 1
¢/kWh or $/kW
0.241
0.241

3.052

2.429

0.091

$0.48

$0.77

0.135

1.518

1.518

0.076

$0.63

$0.97

0.115

3.052

2.429

4.355

1.152

0.091

$0.48

$0.77

0.135

3.052

2.429

1.847

1.152

0.091

$0.48

$0.77

0.135

3.052

2.429

8.489

1.531

0.091

$0.48

$0.77

0.135

3.792

2.462

Seasonal Demand TOU Rider (SDTR) (21 – 499 kW) Option A

Jan-May/Oct-Dec

$25.46

0.091

$0.48

$0.77

0.135

Jun-Sep

$25.46

$10.60

8.489

1.531

0.091

$0.48

$0.77

0.135

3.792

2.462

Seasonal Demand TOU Rider (SDTR) (21 – 499 kW) Option B

Jan-May/Oct-Dec

$25.46

$9.16

4.851

1.531

0.091

$0.48

$0.77

0.135

3.052

2.429

0.083

$0.57

$0.91

0.130

2.762

1.218

0.083

$0.57

$0.91

0.130

3.051

2.428

0.083

$0.57

$0.91

0.130

General Service Large Demand (GSLD-1)

$76.40

General Service Large Demand-TOU (GSLDT-1)

$76.40

$9.16

0.145
0.145

Conservation 1
¢/kWh or $/kW

Energy
Charges1
¢/kWh

Maximum
Demand Charge1
$/kW

Demand
Charges1
Firm $/kW

2.135
$2.68

0.128

Seasonal Demand TOU Rider (SDTR) (21 – 499 kW) Option B

2.135

$11.72

1.688
$11.72

Curtailable Service (CS-1)

$101.87

Curtailable Service-TOU (CST-1)

$101.87

$11.72

$76.40

$12.32

High Load Factor-TOU (500 - 1,999 kW)
Seasonal Demand TOU Rider (SDTR) (500 –1,999 kW) Option A

Jun-Sep

$76.40

Seasonal Demand TOU Rider (SDTR) (500 –1,999 kW) Option A

Jan-May/Oct-Dec

$76.40

$11.72

1.688

$2.64

$12.12
$11.51

2.611

2.610

2.610

2.762

1.218

0.083

$0.57

$0.91

0.130

3.051

2.428

1.091

1.042

0.083

$0.57

$0.91

0.130

3.051

2.428

6.006

1.218

3.790

2.461

1.688

0.083

$0.57

$0.91

0.130

0.083

$0.57

$0.91

0.130

2.610

Seasonal Demand TOU Rider (SDTR) (500 –1,999 kW) Option B

Jun-Sep

$76.40

$12.12

6.006

1.218

0.083

$0.57

$0.91

0.130

3.790

2.461

Seasonal Demand TOU Rider (SDTR) (500 –1,999 kW) Option B

Jan-May/Oct-Dec

$76.40

$11.51

3.595

1.218

0.083

$0.57

$0.91

0.130

3.051

2.428

3.036

2.416

LED Lighting Pilot (LT-1)
General Service Large Demand (GSLD-2)

$229.20

General Service Large Demand-TOU (GSLDT-2)

$229.20

Curtailable Service (CS-2)

$254.66

$12.22

$254.66

$12.22

$229.20

$12.42

Seasonal Demand TOU Rider (SDTR) (2,000 kW and greater) Option A

Jun-Sep

$229.20

Jan-May/Oct-Dec

$229.20

0.891

0.042

0.200

0.030

2.528

0.055

$0.56

$0.85

0.114

2.596

2.359

1.191

1.521

Curtailable Service-TOU (CST-2)

Seasonal Demand TOU Rider (SDTR) (2,000 kW and greater) Option A

2.933
1.521
$12.22
$12.22

High Load Factor-TOU (2,000 kW or more)

$2.64

$12.70
$12.00

0.055

$0.56

$0.85

0.114

0.055

$0.56

$0.85

0.114

2.596

2.359

1.191

0.055

$0.56

$0.85

0.114

3.036

2.416

0.969

0.962

0.055

$0.56

$0.85

0.114

3.036

2.416

4.768

1.191

3.772

2.449

1.521

0.055

$0.56

$0.85

0.114

0.055

$0.56

$0.85

0.114

2.596

Seasonal Demand TOU Rider (SDTR) (2,000 kW and greater) Option B

Jun-Sep

$229.20

$12.70

4.768

1.191

0.055

$0.56

$0.85

0.114

3.772

2.449

Seasonal Demand TOU Rider (SDTR) (2,000 kW and greater) Option B

Jan-May/Oct-Dec

$229.20

$12.00

3.283

1.191

0.055

$0.56

$0.85

0.114

3.036

2.416

0.065

0.111

0.168

0.108

2.611
2.545
2.974

2.367

2.974

2.367

Traffic Signal Service (SL-2M)

$6.12

General Service Large Demand (GSLD-3)

$2,037.29

General Service Large Demand-TOU (GSLDT-3)

$2,037.29

Curtailable Service (CS-3)

$2,062.76

Curtailable Service-TOU (CST-3)

$2,062.76

Street Lighting Metered (SL-1M)

$14.26

C/I Load Control Program, Transmission [CILC-1(T)]
C/I Load Control Program, Distribution [CILC-1(D)]

4.682
$9.48

1.094
$9.48

1.249

$9.48

1.038

1.094
$9.48

1.249

1.038

2.879

$2,266.48
$254.66

$4.28

Metrorail (MET)

$611.18

$12.94

Sportsfield Lighting (OS-2)

$127.33

0.006

$0.57

$0.87

0.115

0.006

$0.57

$0.87

0.115

0.006

$0.57

$0.87

0.115

0.006

$0.57

$0.87

0.115

0.891

0.042

0.200

0.030

2.545

2.528

$3.26

$11.92

0.952

0.952

0.006

$0.61

$0.94

0.108

2.974

2.367

$3.06

$11.10

1.022

1.022

0.055

$0.63

$0.97

0.115

3.035

2.415

1.725

0.090

$0.60

$0.96

0.127

2.596

8.011

0.524

0.082

0.108

0.082

2.596

Street Lighting (SL-1 and PL-1)

2.933

0.891

0.042

0.020

0.030

2.528

Outdoor Lighting (OL-1)

3.131

0.913

0.042

0.020

0.030

2.528

Traffic Signals (SL-2)

4.819

0.065

0.111

0.168

0.108

2.611

Rates as approved by the Florida Public Service Commission in Docket Nos. 160021, 170001, 170002 and 170007.
2
Storm charges as filed in a Routine Storm Charge True-Up Adjustment Request in Docket No. 060038-EI.
1

0.128

3.581

$25.46

High Load Factor-TOU (21 – 499 kW)
Seasonal Demand TOU Rider (SDTR) (21 – 499 kW) Option A

3.648

Fuel Charge 1
¢/kWh

General Service Demand (GSD-1)
C/I Load Control, General Service [CILC-1(G)]

10.654

5.770

Environmental 1
¢/kWh

$14.26

Storm Charge 2
¢/kWh

General Service Constant Usage (GSCU-1)

Off-Peak Energy
Charge1 ¢/kWh

$10.18
$10.18

On-Peak Energy
Charge1 ¢/kWh

General Service Non-Demand (GS-1)
General Service Non-Demand-TOU (GST-1)

On-Peak
Demand Charge1
$/kW

BUSINESS RATE CLASS

Base Demand
Charge1 per kW

Customer
Charge/Month1

Effective June 2018

2376

Appendix B
Sampling Results and Plant Data from July 24 to August 6, 2018

Notes:
1)

Highlighted values were considered outliers and were therefore excluded from calculations.

Appendix C
Influent Specifier and Estimated Influent Fractions
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