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Table 1: List of Commonly Used Acronyms

Acronym Definition

BMAP Basin Management Action Plan

CCHMN | Coastal Charlotte Harbor Monitoring Network

CCMP Comprehensive Conservation Management Plan

CHNEP | Charlotte Harbor National Estuary Program

CWA Clean Water Act

DO Dissolved Oxygen

DQO Data Quality Objective

FDEP Florida Department of Environmental Protection

FFWCC | Florida Fish and Wildlife Conservation Commission

FIM FWRI Fisheries Independent Monitoring Program

FWRI FFWCC Fish and Wildlife Research Institute

LCEL Lee County Environmental Laboratory

MFLs Minimum Flows and Levels

NELAC | National Environmental Laboratory Accreditation Certification
PAR Photosynthetically Active Radiation

QA Quality Assurance

QAPP Quality Assurance Project Plan

QC Quality Control

RAMP (Southwest Florida) Regional Ambient Monitoring Program
SOPs Standard Operating Procedures

TAC Technical Advisory Committee

TMDL Total Maximum Daily Loads

TN Total Nitrogen

TNI The NELAC Institute

TOC Total Organic Carbon

TP Total Phosphorus

TSS Total Suspended Solids

USEPA | United States Environmental Protection Agency

YSI Yellow Springs Instrument multi-parameter water sampling meter
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Distribution List

A.3 Distribution List

This original quality assurance project plan, and any subsequent revisions or modifications, shall be
distributed to the below listed individuals who are identified by organizational affiliations and project
specific roles. If additional individuals become involved with this project, the quality assurance project
plan shall be distributed to those individuals as well.

Table 2: CCHMN Lower Charlotte Harbor Field Sampling Distribution List.

QAPP Recipient

Organization

Project Role

Allison Conner

Charlotte Harbor National Estuary Program (CHNEP)

326 West Marion Ave.
Punta Gorda FL 33950

Project Manager;
Quality Assurance
Officer;

Field Sampling;
Data Management.

Jennifer Hecker

Charlotte Harbor National Estuary Program (CHNEP)

326 West Marion Ave.
Punta Gorda FL 33950

Project Contact.

Courtney Saari

FL Fish and Wildlife Conservation Commission,
FL Wildlife Research Institute (FWRI)
Charlotte Harbor Field Laboratory

585 Prineville St.

Port Charlotte, FL 33954

Field Sampling
Coordinator;
Data Management.

Rick Armstrong

Lee County Environmental Laboratory (LCEL)
60 S. Danley Dr., #2
Fort Myers, FL 33907

Laboratory
Coordinator;
Data Management.

Jennifer Eason DiMaio

U.S. Environmental Protection Agency (USEPA)
61 Forsyth Street, S.W.
Atlanta, GA 30303

USEPA Quality
Assurance Officer.
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A.4 Project and Task Organization

Project Organization

The purpose of this document is to present the Quality Assurance Project Plan (QAPP) for the Coastal
Charlotte Harbor Monitoring Network (CCHMN) Lower Charlotte Harbor Field Sampling. The CCHMN
is a monthly, stratified random water quality monitoring program conducted throughout the Charlotte
Harbor National Estuary Program (CHNEP) (Figure 2) estuaries by multiple field and laboratory partners.
CHNEP coordinates the CCHMN and partners conduct the water quality monitoring throughout the 13
CHNEP estuary regions (stratum) (Figure 3) using consistent Standard Operating Procedures (CHNEP,
2015). CHNEP provides funding support to the Florida Fish and Wildlife Commission (FFWCC) Fish and
Wildlife Research Institute (FWRI) to conduct CCHMN field sampling in the Lower Charlotte Harbor
strata (Figure 5). Laboratory analyses of the Lower Charlotte Harbor water quality samples are conducted
by the Lee County Environmental Laboratory (LCEL). Additional support for CCHMN field and
laboratory activities is provided by funding and in-kind match from the partners.

This QAPP provides general descriptions of: 1) the organizational hierarchy of the project with roles and
responsibilities; 2) project goals, objectives, and tasks to be completed for this project;

3) data quality objectives and quality control quality assurance steps used in the collection of additional
data; and 4) assessment and oversight protocols including validation and verification procedures for
ensuring data usability.

The CCHMN Lower Charlotte Harbor Field Sampling organizational structure is shown in Table 3 and
Figure 1. This project structure provides the framework for accomplishing the project tasks, facilitating
project performance, and adhering to quality control (QC) procedures and quality assurance (QA)
requirements. Key project personnel are responsible for ensuring that valid data is collected and that the
final products and deliverables are acceptable to the CHNEP.

Table 3: CCHMN Lower Charlotte Harbor Field Sampling Personnel and Responsibilities.

Individual Assigned | Individual’s Association Responsible For: Authorized For:
Allison Conner Charlotte Harbor National | Project Management; All Aspects of
Estuary Program Quality Assurance; Project.
(CHNEP) Field Sampling;
Data Management.
Jennifer Hecker Charlotte Harbor National | Project Contact. All Aspects of
Estuary Program Project.
(CHNEP)
Courtney Saari FL Wildlife Research Field Sampling Coordination; | Field Sampling;
Institute (FWRI) Data Management. Data Management.
Rick Armstrong Lee County Laboratory Coordination; Laboratory
Environmental Laboratory | Data Management. Coordination;
(LCEL) Data Management.
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PROJECT CONTACT
Jennifer Hecker (CHNEP)

PROJECT MANAGER &
QUALITY ASSURANCE OFFICER
Allison Conner (CHNEP)

FIELD SAMPLING LABORATORY SUPPORT DATA MANAGEMENT
+ Allison Conner (CHNEP) + Allison Conner (CHNEP) » Allison Conner (CHNEP)
+ Courtney Saari (FWRI) * Rick Armstrong (LCEL) + Courtney Saari (FWRI)
* Rick Armstrong (LCEL)

Figure 1: CCHMN Lower Charlotte Harbor Field Sampling Organizational Chart.

Jennifer Hecker (CHNEP) the Executive Director of the CHNEP, is the Project Contact.

Allison Conner as the Program Scientist for the CHNEP, is the Project Manager and Quality Assurance
Office for the CCHMN Lower Charlotte Harbor Field Sampling Project - accountable for the overall
performance and technical quality of the completed tasks and deliverables. She is responsible for
communicating work assignments with the other project members and ensuring there are adequate
resources available to complete the project goals. She will also coordinate the details and schedules for
the water quality monitoring; ensuring that sampling and data management tasks are completed in a
technically sound manner each month. She also is responsible for the monthly monitoring and transport of
samples to the LCEL within appropriate holding times according to chain-of-custody procedures. Serving
also as the project Quality Assurance Office for the CCHMN Lower Charlotte Harbor Sampling Project,
she is responsible for conducting annual field audits of the CCHMN monitoring, reporting audit results,
conducting the annual CCHMN Quality Assurance meeting and resolving sampling, equipment and
logistical issues identified during the field audits and as they arise.

Courtney Saari (FWRI) is the Field Sampling Coordinator for the Lower Charlotte Harbor Field Sampling
Project. She is responsible for coordinating scheduling with the Project Manager, field sampling
personnel and Laboratory Support. She also ensures that the monthly sampling details are implemented
according to protocols, including: scheduling sampling dates with the Project Manager, field sampling
and laboratory staff; selecting and mapping sampling locations; calibrating equipment; securing boats and
trucks; recording data; and providing paper and electronic files of the sampling data to the CHNEP and
LCEL.

Rick Armstrong (LCEL) is the Laboratory Support Coordinator for the Lower Charlotte Harbor Field
Sampling Project. He is responsible for ensuring clean, properly labeled sample bottles and sample
transport coolers are provided each month and for receiving and logging the samples according to chain-
of-custody procedures. He also coordinates data management between field and laboratory results with
the assistance of LCEL staff.
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A.5 Location, Background, Study Area and Problem Definition

Location
The CCHMN Lower Charlotte Harbor Field Sampling Project is located within the CHNEP. The CHNEP
(Figure 2) is located in southwest Florida and includes a 4,700 square mile watershed draining through
three major rivers into a series of interconnected estuaries. The CHNEP is a partnership of citizens,
elected officials, resource managers and commercially and recreational users working to improve the
water quality and ecological integrity of the greater Charlotte Harbor watershed. A cooperative decision-
making process is used within the program to address diverse resource management concerns throughout
the study area. Activities in the CHNEP are guided by the Comprehensive Conservation and
Management Plan Update 2013 (CCMP) (CHNEP, 2014). The CCMP identifies four Priority Problems,
with associated Quantifiable Objectives throughout the study area relating to:

e Water Quality Degradation (WQ),

e Fish and Wildlife Habitat Loss (FW),

e Hydrologic Alterations (HA), and

e Stewardship Gaps (SG).

The CCHMN implements the CHNEP CCMP Quantifiable Objectives relating to providing scientifically
sound water quality data for resource protection, management and restoration (see Section A.7 Data
Quality Action Limits).

Background

The CCHMN was developed beginning in 2002 at the request of the CHNEP Management Conference
and scientific community to fill gaps in coastal water quality monitoring identified in the Long-Term
Monitoring Strategy (CHNEP, 2000). The purpose was to initiate a consistent water monitoring approach
throughout the CHNEP estuaries, implemented by a partnership of field, laboratory and funding agencies
and organizations, to augment existing freshwater monitoring programs. The CCHMN Standard
Operating Procedures (SOPs) were approved by the CHNEP Policy Committee in March 2004 (CHNEP,
2004), and updated in September 2015 (CHNEP, 2015) and January 2018 (CHNEP, 2018).

For research, management and restoration purposes, the CHNEP estuaries are divided into 13 strata
(Figure 3), each with relatively homogeneous water quality conditions, based on the monitoring design
used by FFWCC FWRI Fisheries Independent Monitoring Program (FIM) and consensus of the CHNEP
scientific community. Each of the 13 CCHMN stratum is monitored by a specific combination of field
and laboratory agencies, under diverse funding and in-kind match arrangements (Figure 4). The
partnerships responsible for monitoring each stratum have changed many times since the initiation of the
CCHMN, but creative resolution of issues has allowed the program to continue monitoring intact
throughout the CHNEP estuaries for over 15 years.

The CCHMN data is an essential component of many water quality assessments and resource
management decisions throughout the CHNEP estuarine and tidal waters. The data is critical for linking
development of water quality criteria with evaluation and assessment of waterbodies to determine if they
are meeting regulatory requirements.

CCHMN Lower Charlotte Harbor Field Sampling QAPP Final 2018 01 18 Page 4



o
o)

5

Source: Charlotte Harbor National Estuary Program

Southwest Florida Water Management District | —
South Florida Water Management District f
Date:  April 21, 2008
GULF OF AN RN
MEXICO ' e g
T P2 N 5 ]
N | o )
a8 COUNTY N\
Yo L
Al:
Legend L
. CHARLO |
Basins HARBO. -
Dona & Roberts Bays dj.».—\t\_‘ P SN0y
Myakka River sV A r}

Lemon Bay
Peace River

I Charlotte Harbor Proper
Pine Island/Matlacha Pass
Tidal Caloosahatchee
Estero Bay

— Ruvers

—— Roads

sif UNTY |
lita Spriggs H—

_ﬂgﬁ

Figure 2: CHNEP Study Area.

CCHMN Lower Charlotte Harbor Field Sampling QAPP Final 2018 01 18

Page 5



CHNEP Estuary Strata

V\oobertsC. % Myakka River :
E2%in Basin v
] Peace River
Basin
i
Chariotte Harbor
Proper Basin Tida
Caloosahaichee

Estero
Bay
Basin

CHNEP Estuary Strata
[ upper Lemon Bay
|:| Lower Lemon Bay
[_| Tidal Myakka R
] Tidal Peace R

|:| Cape Haze

[ East Wall Charlotte Harbor
[ | West Wall Charlotte Harbor
[ | Lower Charlotte Harbor N

[ Pine Island Sound | T
[ |Matlacha Pass . X SRR W

[ Tidal Caloosahatchee R l i 1 .
[ san Carios Bay 0D 2 4 6 el "
[ estero Bay e Miles CHNEP May 2015

Figure 3: CHNEP Strata

CCHMN Lower Charlotte Harbor Field Sampling QAPP Final 2018 01 18  Page 6




CCHMN Strata and 2015 Partners

5
X

}

h

/
%
" ¥
Rl 3 el
P '
Wiy
.
N
of | etk E
e ¥
P
S s
ST Py i
B Wrd
T
- =
r'
e
[ §e ;, ; J_
L) . . a
4 *% 1 ’i/ - l 8 B
: A
CCHMN STRATA & PARTNERS
[T Upper Lemon Bay - Sarasota Co.
[ | Lower Lemon Bay - FWRI, Charlotte Co., SWFWMD Al
[ ] Tidal Myakka R. - FWRI, Charlotte Co., SWFWMD
[ ] Tidal Peace R. - FWRI, Charlotte Co., SWFWMD N

[ | Cape Haze - FWRI, Charlotte Co., SWFWMD

[ ] EastWall Charlotte Harbor - FWRI, Charlotte Co., SWFWMD
[ ] West Wall Charlotte Harbor - FWRI, Charlotte Co., SWFWMD
[ | Lower Charlotte Harbor - FWRI, CHNEP, Lee Co.

[ ] Pinelsland Sound - Lee Co.

[ | Matlacha Pass - Cape Coral

[ | Tidal CaloosaHatchee - Lee Co., FDEP South District

[ ] san Carlos Bay - Lee Co.

[ | Estero Bay - Lee Co. CHNEP May 2015 %

O TE T LA e
PS> 55
A <2

i

Figure 4: CCHMN Estuary Strata and Partners
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Specific uses of the CCHMN water quality data include:
e CHNEP Optical Model development (Dixon et al, 2014).
CHNEP Numeric Nutrient Criteria (Janicki Environmental, 2011),
CHNEP Water Quality Status and Trends (Janicki Environmental, 2007),
CHNEP Water Quality Targets (CHNEP, 2006),
State Impaired Waters and TMDL determinations,
State BMAP processes, and
Water Management District Minimum Flows and Levels (MFLSs).

Study Area

The Lower Charlotte Harbor Field Sampling Project study area is one of the 13 CCHMN strata. The
project stratum (Figure 5) is located in southern area of Charlotte Harbor in Lee County. The Lower
Charlotte Harbor stratum includes 50 square mile sampling grids, as discussed in Section B.1 Sampling
Design. Monthly sampling is conducted throughout the study area.

Problem Definition

Continued technically sound, consistent water quality monitoring in the Lower Charlotte Harbor stratum
is critical for the spatial and temporal integrity of the data collected by the CCHMN. Lower Charlotte
Harbor is the tidal mixing zone of Charlotte Harbor between the Tidal Peace and Myakka Rivers, Boca
Grande Pass and northern Pine Island Sound. Within the stratum, water quality conditions vary greatly
daily, monthly, seasonally, annually and inter-annually. The stratum links the northern estuaries of the
CHNEP with the southern estuaries. The Lower Charlotte Harbor stratum has been monitoring
continuously using the CCHMN SOPs since 2002. Continuity in the availability of the data is essential to
evaluate status and trends of water quality conditions throughout the CHNEP estuaries for regulatory
assessments and evaluations of the effects of resource management activities. The field and laboratory
partners responsible for conducting the CCHMN Lower Charlotte Harbor field sampling have changed
over the years, due to staffing and funding constraints. Currently, Lower Charlotte Harbor Field Sampling
activities are conducted by FWRI and CHNEP staff, with laboratory support and analyses provided by the
LCEL. CHNEP funds FWRI to conduct the Lower Charlotte Harbor field sampling and desires to
continue to do so. Having a USEPA approved QAPP for the Lower Charlotte Harbor Field Sampling
Project would allow CHNEP the flexibility to continue funding the Lower Charlotte Harbor Field
sampling through local and/or federal dollars.
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A.6 Project and Task Descriptions

Project Goals

The goals of the CCHMN Lower Charlotte Harbor Field Sampling Project are to collect monthly water
quality data and samples throughout the Lower Charlotte Harbor strata consistent with the CCHMN
stratified random sampling design and SOPs, transport the samples to the LCEL according to approved
chain-of-custody procedures, and provide the field sampling data to CHNEP and LCEL using acceptable
data management protocols.

Project Tasks, Responsibilities, Deliverables and Schedule
The tasks, responsibilities, deliverables and schedule for the CCHMN Lower Charlotte Harbor Field
Sampling Project are described below and summarized on Table 4.

Task 1: Schedule sampling trip each month for the CCHMN Lower Charlotte Harbor stratum.
e Responsibility: FWRI, CHNEP and LCEL.
e Deliverables: Sampling date scheduled.
e Schedule: Each month.

Task 2: Randomly select 5 water quality sampling sites each month for the CCHMN Lower Charlotte
stratum and prepare field maps for sampling sites.

e Responsibility: FWRI.

e Deliverables: Sampling site latitude and longitudes and maps for 5 selected sites.

e Schedule: Each month.

Task 3: Calibrate field sampling equipment pre- and post- sampling, including Y SI meter and Licor
instrument, each month for the CCHMN Lower Charlotte Harbor stratum.

e Responsibility: FWRI.

e Deliverables: Calibrated field sampling equipment.

e Schedule: Each month.

Task 4: Provide clean, labeled sample bottles with appropriate preservative, deionized rinse water and
sample transport coolers for 5 sites each month for the CCHM Lower Charlotte Harbor stratum.

e Responsibility: CHNEP and LCEL.

e Deliverables: Sample bottles, deionized water and sample transport coolers for 5 sites.

e Schedule: Each month.

Task 5: Conduct water quality field measurements and sample collection at 5 selected sites, at depths
defined in CCHMN SOPs, each month in the CCHMN Lower Charlotte Harbor stratum.
e Responsibility: FWRI and CHNEP.
e Deliverables: Water quality field measurements and samples for 5 sites, at depths defined in
CCHMN SOPs.
e Schedule: Each month.
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Task 6: Conduct field equipment blank water quality measurements and sample collection at 1 site each
month in the CCHMN Lower Charlotte Harbor stratum.

e Responsibility: FWRI and CHNEP.

e Deliverables: Field equipment blank water quality measurements and sample from 1 site.

e Schedule: Each month.

Task 7: Transport water quality samples from to LCEL, according to chain-of-custody procedures, for 5
sites each month from the CCHMN Lower Charlotte Harbor stratum.

e Responsibility: CHNEP and LCEL.

e Deliverables: Samples and chain-of-custody forms delivered to LCEL for 5 sites.

e Schedule: Each month.

Task 8: Provide water quality field data sheets for 5 sampled sites each month for the CCHMN Lower
Charlotte Harbor stratum.

e Responsibility: FWRI and CHNEP.

e Deliverables: Water quality field data sheets for 5 sites.

e Schedule: Each month.

Task 9: Enter water quality monitoring field data into data base for 5 sampled each month for the
CCHMN Lower Charlotte Harbor stratum and provide the data base to CHNEP and LCEL.

e Responsibility: FWRI.

e Deliverables: Data base of water quality field measurements for 5 sites.

e Schedule: Each month.

Task 10: Participate in quarterly Southwest Florida Regional Ambient Monitoring Program (RAMP)
split-sample collection and meeting.

e Responsibility: FWRI, CHNEP and LCEL.

e Deliverables: Participation in RAMP split-sample collection and meeting.

e Schedule: Each quarter.

Task 11: Participate in annual CCHMN field sampling audit.
e Responsibility: FWRI and CHNEP.
e Deliverables: CCHMN annual field audit results for FWRI.
e Schedule: Each year (May).

Task 12: Participate in annual CCHMN field sampling quality assurance meeting.
e Responsibility: FWRI, CHNEP and LCEL.
e Deliverables: Participation in CCHMN annual field sampling quality assurance meeting.
e Schedule: Each year (June).
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Table 4: CCHMN Lower Charlotte Harbor Field Sampling Tasks and Schedule.

Task Task Deliverables Schedule
1 | Schedule sampling trip. Sampling date Monthly
scheduled.
2 Randomly select 5 sampling sites and prepare | Latitude and longitudes | Monthly
field maps for sampling sites. and maps for 5 sites.
3 | Calibrate field sampling equipment pre- and | Calibrated field Monthly
post- sampling, including YSI and Licor. sampling equipment.
4 | Provide clean, labeled sample bottles with Sample bottles, Monthly
appropriate preservative, deionized rinse deionized water and
water and sample transport coolers for 5 sites. | sample transport
coolers for 5 sites.
5 | Conduct water quality field measurements Field measurements Monthly
and sample collection at 5 selected sites, at and samples for 5 sites,
depths defined in CCHMN SOPs. at depths defined in
CCHMN SOPs.
6 | Conduct field equipment blank water quality | Field equipment blank | Monthly
measurements and sample collection at 1 site. | measurements and
sample from 1 site.
7 | Transport water quality samples from to Samples and chain-of- | Monthly
LCEL, according to chain-of-custody custody forms
procedures, for 5 sites. delivered to LCEL for
5 sites.
8 | Provide water quality field data sheets for 5 Field data sheets for 5 Monthly
sampled sites. sites.
9 | Enter water quality monitoring field data into | Data base of field Monthly
data base for 5 and provide the data base to measurements for 5
CHNEP and LCEL. sites.
10 | Participate in RAMP split-sample collection Participation in RAMP | Quarterly
and meeting. split-sample collection
and meeting.
11 | Participate in annual CCHMN field sampling | CCHMN annual field Yearly
audit. audit results for FWRI. (May)
12 | Participate in annual CCHMN field sampling | Participation in Yearly
guality assurance meeting. CCHMN annual field (June)
sampling quality
assurance meeting.
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A.7 Objectives and Criteria for Measurement Data

Data Quality Objectives

This QAPP for the CCHMN Lower Charlotte Harbor Field Sampling was developed to meet the data
quality objective requirements of the USEPA Guidance for Quality Assurance Project Plan, EPA QA/R-5
(USEPA 2001, 2002, 2006). The field sampling is to be conducted by FWRI in accordance to the
CCHMN Standard Operating Procedures 2015 Updates (SOPs) (CHNEP, 2015). In conjunction with the
field sampling, the associated laboratory analyses are to be conducted by the LCEL in accordance with
the requirements of their The NELAC Institute (TNI) National Environmental Laboratory Certification
(NELAC).

The overall goal of the CCHMN Lower Charlotte Harbor Field Sampling Project it to collect technically
sound, consistent water quality data in the Lower Charlotte Harbor stratum to continue the critical spatial
and temporal integrity of the CCHMN.

The specific data quality objectives of the project are to:

1. Collect monthly water quality field measurements and samples at 5 randomly selected sites
throughout the Lower Charlotte Harbor strata consistent with the CCHMN stratified random
sampling design, SOPs and quality assurance requirements;

2. Transport the samples to the LCEL according to approved chain-of-custody procedures; and

3. Provide the field data to CHNEP and LCEL using acceptable data management protocols.

The water quality parameters for the field measurements and sample collection for the CCHMN Lower
Charlotte Harbor Field Sampling Project are shown in Table 5. The methods associated with each
parameter are described in Section B Project Design.

The project study area is the Lower Charlotte Harbor Stratum (Figure 5) of the 13 CCHMN strata (Figure
4), as previously described in Section A.5 above.

Data Quality Action Limits
The key data actions resulting from the Lower Charlotte Harbor Field Sampling Project data include:
e Implementing State Water Quality Standards, as shown in Table 5.
e Developing State Impaired Waters, Total Maximum Daily Loads (TMDLSs), Basin Management
Action Plans (BMAPs) and Minimum Flows and Levels (MFLS).
e Implementing CHNEP CCMP Quantifiable Objectives and Priority, including:
WQ-1: Maintain or improve water quality from year 2000 levels. By 2018 bring all impaired
water bodies into a watershed management program such as reasonable assurance or basin
management action plan.
WQ-2: By 2020, develop and meet water quality criteria that are protective of living resources for
dissolved oxygen, nutrients, chlorophyll a, turbidity, salinity and other contaminants.
WQ-B: Continue collecting consistent water quality data from throughout the study area used to
assess impairments, determine Total Maximum Daily Load (TMDL) limits and develop Basin
Management Action Plans (BMAPSs). Support key programs such as the CCHMN, partner’s long-
term fixed stations and volunteer monitoring programs.
WQ-C: Use tools such as GIS, integrated ground and surface water quality models and pollutant
loading models to identify water quality problems and select less polluting alternatives.
WQ-G: Develop and implement water quality criteria that are protective of living resources for
dissolved oxygen, nutrients, chlorophyll a, turbidity, salinity and other constituents as applicable.
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Table 5: CCHMN Lower Charlotte Harbor Field Sampling Parameters and Water Quality

Standards.
Parameter FL Water Quality Standard
Measured In-Situ:
Depth n/a
. 62-302.530 F.A.C.
Secchi Disc

https://www.flrules.org/gateway/ruleno.asp?id=62-302.530&Section=0

Light Attenuation

62-302.530 F.A.C.
https://www.flrules.org/gateway/ruleno.asp?id=62-302.530&Section=0

Temperature

n/a

Salinity

n/a

Specific Conductance

62-302.530 F.A.C.
https://www.flrules.org/gateway/ruleno.asp?id=62-302.530&Section=0

Dissolved Oxygen

62-302.533 F.A.C.
https://www.flrules.org/gateway/ruleno.asp?id=62-302.533

pH

62-302.530 F.A.C.
https://www.flrules.org/gateway/ruleno.asp?id=62-302.530&Section=0

Water Samples Collected for Laboratory Analyses:

Color

n/a

Specific Conductance

62-302.530 F.A.C.
https://www.flrules.org/gateway/ruleno.asp?id=62-302.530&Section=0

Turbidity

62-302.530 F.A.C.
https://www.flrules.org/gateway/ruleno.asp?id=62-302.530&Section=0

Total Suspended Solids

62-302.530 F.A.C.
https://www.flrules.org/gateway/ruleno.asp?id=62-302.530&Section=0

Total Organic Carbon

n/a

Chlorophyll a (corrected)

62-302.532 F.A.C.
https://www.flrules.org/gateway/ruleno.asp?id=62-302.532

Total Nitrogen

62-302.532 F.A.C.
https://www.flrules.org/gateway/ruleno.asp?id=62-302.532

Total Kjeldahl Nitrogen n/a
Total Ammonia Nitrogen n/a
Nitrite plus Nitrate Nitrogen n/a
Dissolved Orthophosphate n/a

Total Phosphorus

62-302.532 F.A.C.
https://www.flrules.org/gateway/ruleno.asp?id=62-302.532
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The data produced by the project are also used for:

e Protecting, restoring and managing the water resources within the CHNEP estuaries by agencies,
citizens and elected officials through public access to the project data via the CHNEP Water Atlas
(http://www.cnep.wateratlas.usf.edu/) and STORET (http://storet.dep.state.fl.us/ ).

e Evaluating CHNEP water quality status and trends, including:

CHNEP Water Quality Status and Trends (Janicki Environmental, 2007).
CHNEP Water Quality Targets (CHNEP, 2006).

e Conducting specific research projects, including:

CHNEP Numeric Nutrient Criteria (Janicki Environmental, 2011),
CHNEP Optical Model development (Dixon et al, 2014).

The CCHMN Lower Charlotte Harbor Field Sampling Project is also essential for the long term water
quality data collection throughout the CHNEP because:

e Lower Charlotte Harbor is the tidal mixing zone of Charlotte Harbor between the Tidal Peace and
Myakka Rivers, Boca Grande Pass and northern Pine Island Sound. Within the stratum, water
quality conditions vary greatly daily, monthly, seasonally, annually and inter-annually.

e The Lower Charlotte Harbor stratum has been monitoring using the CCHMN SOPs since 2002.

e Continuity in the data is critical for evaluating changes in water quality conditions over time, the
effectiveness of management activities and regulatory assessments.

A.8 Special Training and Certification

Training Requirements

CCHMN Lower Charlotte Harbor Field Sampling Project staff must have a good understanding of water
quality monitoring parameters, the importance of each parameter and expected ranges of values to be
found throughout the CHNEP estuaries. Project field staff must be proficient at water quality equipment
calibration, field sampling techniques, data recording, sample transport methods, chain-of-custody
protocols and quality assurance practices, as defined in the CCHMN SOPs. In addition, project field staff
must be capable of safe boat operation. Project field sampling staff will be FWRI biologists, with a
minimum of a BS degree. The project Field Sampling Coordinator, Courtney Saari, FWRI, will provide
training on CCHMN SOPs and methods to field sampling staff. Laboratory support activities, including
sample bottle preparation, chain-of-custody and data management tasks, will be provided by LCEL
scientists, with a minimum of a BS degree. The project Laboratory Support Coordinator, Rick Armstrong,
LCEL, will provide training on CCHMN SOPs to laboratory staff.
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A.9 Documentation and Records

Information Included in Reports
Annual reports of CCHMN Lower Charlotte Harbor Field Sampling Project data and field audit results
will be provided by the Project Manager, Allison Conner, CHNEP. The annual data reports will include:

Links to field measurement results on the CHNEP website (www.chnep.org).
Links to the laboratory analyses results on the LCEL data website
(http://leeqis.leegov.com/surfwater/).

Links to status and trends graphs and maps on the CHNEP Water Atlas
(http://www.chnep.wateratlas.usf.edu/ ),

Links to the CCHMN field and laboratory data on the FDEP STORET website
(http://storet.dep.state.fl.us/DearSpa/default.do?page=waterdata).

Field Audit results and corrective measures taken, as needed.

The CCHMN data will also be available from the CHNEP as requested.

Schedule for Laboratory Analyses

The CCHMN Lower Charlotte Harbor Field Sampling laboratory analyses will be conducted within the
holding times for each parameter identified by the LCEL Quality Assurance procedures, as summarized in
Section B.3 below.

Records Retention

The CCHMN Lower Charlotte Harbor Field Sampling data results will be retained by CHNEP in
perpetuity. Data will be maintained by the CHNEP host agency, the City of Punta Gorda, according to the
City’s IT requirements. The project records and data will be stored in a project folder system on the City’s
computer network.
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Section B - Project Design

B.1 Sampling Design

Sampling Design Rationale

The CCHMN uses a monthly stratified, random sampling design to collect technically sound, consistent
water quality data throughout the CHNEP estuaries. The CCHMN was implemented in 2004 to fill gaps
in water quality data identified in the CHNEP Long Term Monitoring Strategy and Gaps Analysis
(CHNEP, 2002). The CHNEP estuaries are divided into 13 strata based on those used by the FWC Fish
and Wildlife Research Institute (FWRI) Fisheries Independent Monitoring program (FIM) and extensive
review by the CHNEP technical community. Each stratum has relatively homogeneous water quality
conditions and is divided into square mile grids, as used by FWRI FIM. Sarasota County conducts water
quality monitoring in the Upper Lemon Bay stratum monthly through an ambient monitoring program.
The other 12 strata are sampled monthly through the CCHMN. Within each of the 12 stratum, each month
five grids are randomly selected and then sampling sites within each of the selected grid are randomly
selected. This allows the CCHMN to collect data within each stratum at five sites per month, giving 60
samples per year. Throughout the CHNEP estuaries, CCHMN partners provide consistent water quality
data at 60 sites per month and 720 sites per year.

Sampling Locations and Frequency

The CCHMN strata and square mile sampling grids are shown in Figure 4 and the Lower Charlotte
Harbor stratum and numbered sampling grids are shown in Figure 5. The Lower Charlotte Harbor stratum
includes 50 square mile sampling grids, numbered 139-188. Each month, 5 of the Lower Charlotte Harbor
grids are randomly selected for sampling and within the selected grids, the latitudes and longitudes of the
sampling location are also randomly selected, using GIS tools. Actual field sampling occurs within the
selected grid and as close to the selected latitude/longitude as possible, generally within .001 degrees of
the selected location. Both the selected and sampled site latitude/longitudes are recorded on the project
data sheet and in the data base. If the selected site cannot be reached due to shallow water or very
inclement weather, an alternative location near the site is randomly selected and the grid numbers and site
latitude/longitudes are recorded accordingly.
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B.2 Sampling Methods

Water Quality Sampling Methods
The CCHMN Lower Charlotte Harbor Field Sampling Projects makes field measurements and collects
samples for laboratory analyses by LCEL using the methods shown in Table 6.

Table 6: CCHMN Lower Charlotte Harbor Field Sampling Measurement and Sample Collection

Methods.
Parameter Units Field Collection Method
Measured In-Situ:
Depth m marked, weighted line
Secchi Disc m Secchi
Light Attenuation pumol Licor
Temperature °C YSI
Salinity ppt YSI
Specific Conductance uS YSI
Dissolved Oxygen mg/L YSI
pH pH units YSI
Water Samples Collected for Laboratory Analyses:
Color PCU | Alpha Bottle, Field Filtered
Specific Conductance uS Alpha Bottle
Turbidity NTU Alpha Bottle
Total Suspended Solids mg/L Alpha Bottle
Total Organic Carbon mg/L Alpha Bottle
Chlorophyll a (corrected) mg/L Alpha Bottle
Total Nitrogen mg/L Alpha Bottle
Total Kjeldahl Nitrogen mg/L Alpha Bottle
Total Ammonia Nitrogen mg/L Alpha Bottle
Nitrite plus Nitrate Nitrogen | mg/L Alpha Bottle
Dissolved Orthophosphate mg/L | Alpha Bottle, Field Filtered
Total Phosphorus mg/L Alpha Bottle

Water quality measurements are made along a depth profile of 0.5 m below the surface, each meter below
the surface and 0.5 m above the bottom. Water quality samples are collected at 0.5 meters below the
surface for those locations where the bottom depth is less than 3.0 meters. For locations where the bottom
depth is greater than 3.0 meters, two samples will be collected (0.5 meters below the surface and 0.5
meters above the bottom). Light attenuation coefficients will be taken at 0.5 meters and 1.0 meters below
the surface and above the bottom, for sites greater than 1.3 meters deep.
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Equipment Needs

The CCHMN Lower Charlotte Harbor Field Sampling equipment and supply needs are shown in Table 7.
The check-list is used when preparing for field sampling to assure all equipment and supplies are
available on the boat during sampling events.

Table 7: CCHMN Lower Charlotte Harbor Field Sampling Equipment and Supply Needs.
Equipment & Supplies

CCHMN SOPs
Sampling Site Locations
Sampling Site Maps
Data Sheets

Pens, Pencils, Sharpies
Chain of Custody Forms
GPS

Depth Finder

DI Water

Secchi

YSI & Extra Weight
Alpha Bottle

Licor

Pump or Syringes

Filter Holders, Filters, Forceps
Sample Bottle Kits
Coolers

Ice

If Acidify Sample in Field, Acid Vials (SO4 & NOgz) & Waste Container
Equipment Spare Parts & Tool Box
Truck Notebook

Boat Notebook

PFDs

Sunscreen & Bug Repellant
Cellphone & Handheld Radio
Paddle

Throwable PFD

Horn or Whistle

First Aid Kit

Flares

Other:
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Support Facilities

The CCHMN Lower Charlotte Harbor Field Sampling is conducted by FWRI biologists located at of the
FWRI Charlotte Harbor Field Laboratory facility in Port Charlotte, Florida. The facility has dedicated
laboratory space for preparing water quality field sampling equipment and calibrating instruments in a
clean environment, free from potential contaminants. The Charlotte Harbor Field Laboratory also
maintains a fleet of mullet boats and trucks utilized for the CCHMN Lower Charlotte Harbor Field
Sampling project. The mullet boats range in size from 21 feet to 24 feet. FWRI support personnel
maintain the boats, trucks and sampling equipment in working order. In addition, the facility houses
personal computers used for downloading, entering and managing the CCHMN data. To conduct the field
sampling, FWRI staff trailer and launch the boat at a ramp at a marina near the Lower Charlotte Harbor
Field Sampling sites in Punta Gorda, Florida. Following completion of sampling each month, the coolers
containing the iced samples are transported by project staff to the LCEL in Fort Myers, Florida following
approved chain-of-custody procedures (Section B.3), within sample holding times (Table 8). The LCEL is
a NELAC certified laboratory.

Corrective Action Responsibilities

CCHMN Lower Charlotte Harbor Field Sampling problem prevention and resolution are the
responsibility of FWRI field biologists and maintenance staff. Field sampling equipment and boats
receive routine maintenance. In addition, spare parts and tool kits for the equipment and boat are taken
into the field during sampling days. When field biologists are unable to resolve equipment or boat issues
that arise, FWC maintenance staff are called on the phone from the field to assist with repairs. If the
problems remain unsolved in the field, the sampling trip is terminated and rescheduled for a future date.

Equipment Preparation and Decontamination

Immediately following each sampling event upon return to the FWRI Charlotte Harbor Field Laboratory
facility, FWRI staff clean the CCHMN Lower Charlotte Harbor Field Sampling equipment, including the
alpha bottle, pump tubing and filter holders, with Liquinox at a 1:10 solution, followed by a tap water
rinse (3 times) and finished with a deionized water rinse (3 times), before air drying and storage in clean,
closed containers. Filter holders are loaded with filters prior to field sampling and stored in clean, closed
containers. The clean field equipment is transported during sampling events in the clean containers. Prior
to sampling each site, the equipment is rinsed with ambient site water 3 times before samples are
collected. Following sampling at each site, the equipment is rinsed 3 times with deionized water before
storage and transport to the next site. The YSI multi-parameter water sampling meter is calibrated in the
laboratory facility within 24 hours before and after each sampling event, according to the manufacturer’s
guidelines, and the calibration results are recorded on the YSI Meter Calibration Record Sheet (Figure 6).
The Li-Cor light meter sensors (1 air and 2 underwater sensors) are calibrated immediately before and
after each sampling event according to the CCHMN Standard Operating Procedures 2015 Updates
(CHNEP, 2015), and the calibration results are recorded on the CCHMN Lower Charlotte Harbor Field
Sampling Data Sheet (Appendix F.2).
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YSI 650 and PROFESSIONAL PLUS SERIES CALIBRATION SHEET

FIM Code Display Model Sonde Model
Calibrator’s Name Date
1. Conductivity (ms/cm): Before
2. pH:
a. pH7: Before
b. pH mV Buffer 7 (range = 0 mV £50 mV):
c. pH10: Before
d. pH mV Buffer 10 (range = 165 -185 +50 mV)

Dissolved Oxygen:
a. Pro-Plus: Polarographic Sensor in menu? Y

600 QS

Time

b. DO membrane changed? Y
c. YSI850: DO membrane O-ring changed? Y
Temp (°C) Table DO DO Before
DO charge (wait 6 hrs if membrane changed)
d. Pro-Plus: Membrane Type: 1.25 PE (yellow)
Temp (°C) Temp Stable: Y
Barometric Pressure (mmHg)
DO%: Before
Battery: Approximate Level Charged? Y

After calibration, record the following diagnostic numbers:

a. Pro-Plus: View the .glp file and read the values for the day’s calibration:

Conductivity Cell Constant (range = 5.0 +1.0)

DO Sensor Value uA (ideal = 1.25 PE = 6.15uA £2; 2.0 PE = 3.38 uA +1)

pH Slope (ideal = 59; distance should be +165 -180mV)

pH Slope % of ideal (estimated in pH menu under .glp file)
b. YSI650:

Conductivity Cell Constant (range = 5.0 +0.7)

DO Gain (range = -0.7 - 1.4)

Span between pH 7 & 10 (range = 165 — 180 mV)

Note: If value occur outside of ranges, calibration should be questioned.

YSI Code

After

After
After
After
After

N

N

N

After
After

2.0 PE (blue)

N

After

Figure 6: YSI Meter Calibration Report Form
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Sample Container Selection and Preparation

The CCHMN Lower Charlotte Harbor Field Sampling sample containers are prepared by the LCEL and
provided to FWRI field staff prior to each sampling event. LCEL purchases, cleans and pre-labels the
sample containers (Table 8) for the selected sites, using the LCEL sample numbering and tracking system
which links site numbers, field data results, laboratory analysis results and the LCEL water quality

database.

Sample Container Volume, Preservation and Holding Times
The CCHMN Lower Charlotte Harbor Field Sampling sample container, preservative and holding time
requirements are shown in Table 8. The laboratory analytical methods are shown in Table 9.

Table 8: CCHMN Lower Charlotte Harbor Field Sampling Containers, Preservation Methods and

Holding Times.

Preservation

Parameter Units | Sample Container Method Holding Times
Measured In-Situ:
Depth m n/a n/a n/a
Secchi Disc m n/a n/a n/a
Light Attenuation pmol n/a n/a n/a
Temperature °C n/a n/a n/a
Salinity ppt n/a n/a n/a
Specific Conductance HS n/a n/a n/a
Dissolved Oxygen mg/L n/a n/a n/a
pH pI_—I n/a n/a n/a
units
Water Samples Collected for Laboratory Analyses:
Color PCU 1 L Polyethylene Put on ice 24 hours
Specific Conductance MS 1 L Polyethylene Put on ice 28 days
Turbidity NTU 1 L Polyethylene Put on ice 48 hours
Total Suspended Solids mg/L 1 L Polyethylene Put on ice 7 days
Total Organic Carbon mg/L 40 ml glass Sulfuric Acid 28 days
Chlorophyll a (corrected) mg/L | 1 L Amber Nalgene Put on ice ;;?rz\év\lmﬁlﬁgwggis
Total Nitrogen mg/L Calculation Sulfuric Acid calculated
Total Kjeldahl Nitrogen mg/L | 250-ml polyethylene | Sulfuric Acid 28 days
Total Ammonia Nitrogen mg/L | 250 ml polyethylene | Sulfuric Acid 28 days
Nitrite plus Nitrate Nitrogen | mg/L | 250 ml polyethylene | Sulfuric Acid 28 days
Dissolved Orthophosphate mg/L | 250 ml polyethylene | Putonice 48 hours
Total Phosphorus mg/L | 250 ml polyethylene | Sulfuric Acid 28 days
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B.3 Sample Handling and Custody

Sample Handling

Water samples are collected according to the CCHMN SOPs, using an alpha bottle that is flushed 3 times
with ambient water before being lowered to the proper depth. Sample containers that do not contain
preservatives are rinsed 3 times with sample water before filling. Containers are filled in order of non-
filtered and non-preserved, filtered and preserved, then non-filtered preserved. Sample containers are put
in ice in ice chests immediately after filling, with the exception of chlorophyll a sample, which is placed
on top of the ice to avoid rupturing phytoplankton cells. Following completion of the sampling event, the
samples are transported on ice in the ice chests directly to the LCEL within 2 hours.

Sample Chain-of-Custody

The CCHMN Lower Charlotte Harbor Field Sampling Project follows the LCEL chain-of-custody
procedures. The LCEL Chain of Custody Report form is shown in Figure 7. The form is signed by the
field sampler and each relinquishing party until the samples are delivered to the LCEL. The report form
includes the date and time of sampling, site number and depth, number of sample for each analysis to be
performed and the corresponding LCEL Lab ID number. Once received by the LCEL, the holding time
and temperature of the samples are verified to assure the laboratory quality assurance requirements.

Lee County Environmental Laboratory Anal}'Sis Reqlleﬂ
I CE I 60-2 Danley Dr  Ft Myers. FL 33907 &
Phone: (239) 533-8600 Chain of Custody Record

. . LCEL does not accept any samples used for evidentiary purposes
Lab Certification: E45049 T ) I Y purp

LCEL_F_COC_20150828R1

Report/Result Information Billing/Invoice Information Page 1 of 2
Name: FWC/CHNEP Name: DNRM Matrix Codes: Preservative Codes:
Re: Charlotte Harbor Random RE: CHNEP/CCHMN IE):“‘\DEZH"L““E water }‘P’\INSI Pr?"'j{‘“;“?
- - V - round water N-Nitric C1
Address: 1926 Victoria Ave Address: 1500 Monroe St WW-Waste water S Sulfuric Acid
SW-Surface water H-Hydrochloric Acid
Fort Myers. FL 33901 Ft Myers FL WWS-Wastewater Sludge SH-Sodium Hydroxide
S-Sediment ST-Sodium Thiosulfate
Phone/Fax: Phone/Fax: O-Other O-Other
(239) 338-2556/(239) 339-2560 | (239) 533-8109 / (239) 533-8108
Sample Collector(s) (please print): Sample Collector Signature: Analyses Requjl‘ed
Judy Ott
Relinquished By: (signature) Date Time Received By: (signature) o« )
m
< |9 ESH oS ol o) !
o |88 |222238F |=|% &
Relinquished By: (signature) Date Time Received By: (signature) ol|loc|© })E Ol EomQ w E|&; .82
1218 | 5389492 |3 |s885¢
5|8 [ZEZ P28 E, |8 | esEs
Relinquished By: (signature) Date Time Received By: (signature) o) om INZRE
Preservatives (see codes)
Sample(s) on ice <] Yes or [ | No? Temperature °C: s | np | NPF | s ‘ NP | | |
Collection Sample Description & Location Matrix # of Sample Containers Submitted Lab ID
Date  Time (see codes) #
Aol M Gite # Surface SW 1(1] 1 1 2 AD
AMOT M Site#  Bottom SW 111 1 2 AD
Al P Site # Surface SW 1|11 1 2 AD
AMOL BT Site#  Bottom SW 1|1]1 1 2 AD
Aol M Gite # Surface SW 1(1] 1 1 2 AD
An P Site#  Bottom SW 1|1 1 1 2 AD

S:\Client Cham of Custody\CHNEP_RS Doc

Figure 7: LCEL Chain of Custody Record Form.
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B.4 Analytical Methods

Analytical Methods

Analyses of water samples collected by the CCHMN Lower Charlotte Harbor Field Sampling Project are
conducted by the LCEL according to their NELAC certification requirements. The analytical methods and
minimum detection limits for each parameter utilized by LCEL for this project are shown in Table 9.

Table 9: CCHMN Lower Charlotte Harbor Field Sampling Analytical Methods Used by LCEL.

Laboratory Minimum
Parameter Units Analysis Method | Detection Level
Measured In-Situ:
Depth m n/a 0.1m
Secchi Disc m n/a 0.1m
Light Attenuation pmol n/a 5 umol
Temperature °C n/a 0.01°C
Salinity ppt n/a 0.01 ppt
Specific Conductance HS n/a 1S
Dissolved Oxygen mg/L n/a 0.01 mg/L
pH pH units n/a 0.01 units
Water Samples Collected for Laboratory Analyses:

Color PCU SM20 2120 C 1.0CU
Specific Conductance HS SM21 2510B 2 US
Turbidity NTU EPA 180.1 0.2NTU
Total Suspended Solids mg/L SM21 2540D 0.6 mg/L
Total Organic Carbon mg/L SM21 5310 B 1.0 mg/L
Chlorophyll a (corrected) mg/L SM21 10200 H 0.5 mg/M3
Total Nitrogen mg/L Calculation 0.06 mg/L
Total Kjeldahl Nitrogen mg/L EPA 351.2 0.05 mg/L
Total Ammonia Nitrogen mg/L EPA 350.1 0.014 mg/L
Nitrite plus Nitrate Nitrogen mg/L EPA 353.2 0.01 mg/L
Dissolved Orthophosphate mg/L EPA 365.1 0.004 mg/L
Total Phosphorus mg/L EPA 365.1 0.006 mg/L

Validation of Non-Standard Analytical Methods
No non-standard analytical methods are used for the CCHMN Lower Charlotte Harbor Field Sampling
Project.

Corrective Action Responsibilities

Potential deviations from the field sampling methods for the CCHMN Lower Charlotte Harbor Field
Sampling Project are identified by the Project Manager, the CHNEP Program Scientist, during each
sampling event, as well as during the annual field audits. Options for corrective actions are immediately
investigated and the most effective actions are implemented within 1 month of being identified.
Corrective actions for laboratory analyses are identified and addressed by the LCEL according to their
NELAC quality control/quality assurance procedures.
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Time Period for Analyses and Data

CCHMN Lower Charlotte Harbor Field Sampling Project laboratory analyses are completed within the
holding times for each parameter shown on Table 8. Analytical results are provided from LCEL to
CHNEP with 1 month of completing analyses. Field measurements are provided to LCEL and CHNEP
within 1 month of completing the sampling event.

B.5 Quality Control

Quality Control Procedures and Frequency

The CCHMN Lower Charlotte Harbor Field Sampling Project is conducted in accordance with the
Coastal Charlotte Harbor Monitoring Network Standard Operating Procedures 2015 Updates (CHNEP,
2015). The CCHMN Standard Operating Procedures (SOPs) define how, when and where the Lower
Charlotte Harbor field sampling is conducted each month, as well as how samples are transported to the
laboratory for analysis.

Immediately before and after each sampling event, field sampling equipment, including the YSI meter and
Licor instrument, are calibrated by Lower Charlotte Harbor Field Sampling Project staff according to
CCHMN SOPs, laboratory protocols and equipment manufacturer guidelines (Section B.7).

During each monthly sampling event, one set of sample bottles is filled with deionized to serve as a field
equipment blank for laboratory analyses.

Each year, a field audit of the CCHMN Lower Charlotte Harbor Field Sampling Project is conducted by
the Project Manager (CHNEP Program Scientist) and corrective actions are identified and implemented
immediately following the field audit report. Following the annual field audit each year,a CCHMN
quality assurance meeting is held for all project partners, including Lower Charlotte Harbor Field
Sampling staff, to review field audit results and discuss and implement corrective actions throughout the
sampling program.

Quarterly, Lower Charlotte Harbor Field Sampling Project staff participate in the Southwest Florida
Regional Ambient Monitoring Network (RAMP) split sample analyses and meetings. RAMP is a region-
wide collaboration of water quality field sampling and laboratory organizations from throughout six
counties in southwest Florida. The RAMP mission is to “foster cooperative participation to improve
comparability of surface water sample collection, in situ measurements and laboratory methods use by
surface water quality monitoring programs in southwest Florida marine and freshwater systems”. At each
quarterly meeting, Project sampling partners collect samples from the same ambient water source, which
are then analyzed by partnership laboratories. The analytical results are compared at the following RAMP
meeting and corrective actions are discussed and implemented.

Quality Control Assessment Calculations

The results of the quarterly RAMP split sample field collection and sample analyses are mean, standard
deviation, medium, maximum and minimum values for each parameter are compared. Results that exceed
+1 and +2 standard deviations are noted and corrective actions are discussed and implemented following
the next RAMP meeting. In addition, LCEL conducts quality control assessment calculations according to
procedures consistent with their NELAC certification and implements corrective actions, as required by
their laboratory certification.
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B.6 Instrument/Equipment Testing, Inspection and Maintenance

Supplies and Consumables

CCHMN Lower Charlotte Harbor Field sampling staff purchase and utilize YSI multi-parameter water
meter calibration solutions recommended by the manufacturer and replaces them prior to the expiration
dates.

LCEL purchases, utilizes and replaces analytical calibration solutions recommended by the individual
instrument manufacturers within guidelines identified in their NELAC certification procedures. LCEL
also purchases, replaces, cleans and acidifies sample bottles within their NELAC certification procedures.
Sample bottles used for chlorophyll and total organic carbon (TOC) sample collection and analyses are
cleaned after each use according to NELAC requirements. Sample bottles for other analytical parameters
are purchased prior to each sampling event and discarded following use.

Performance and System Audits

Annual field audits of the Lower Charlotte Harbor Field Sampling Project are conducted by the Project
Manager (CHNEP Program Scientist) for consistency with the CCHMN SOP 2015 Updates (CHNEP,
2015). Results of the field audits are discussed at the CCHMN annual quality assurance meeting and
corrective actions are implemented immediately following the meeting. Audits of the LCEL laboratory
procedures are conducted consistently with the frequency and methods required for their NELAC
certification. Corrective actions are also implemented according to NELAC requirements.

B.7 Instrument Calibration and Frequency

Equipment Needing Calibration and Frequency

CCHMN Lower Charlotte Harbor Field Sampling Project staff calibrate the YSI meter immediately
before and after each sampling event according to manufacturer’s guidelines. Project staff also calibrate
the Licor instrument immediately prior to and following field sampling according to the CCHMN SOP
2015 Updates (CHNEP, 2015)

Calibration Standards

Calibration standards for the YSI meter for pH and conductivity are purchased and replaced by FWRI
according to the equipment manufacturer’s recommendations. No calibration standards are required for
the YSI dissolved oxygen or salinity or for the Licor water clarity instrument. Calibration standards for
the analytical instruments are purchased and replaced by LCEL according to the instrument
manufacturers’ recommendations and NELAC certification.

Calibration Records

Calibration records for the YSI meter and Licor instrument are maintained by FWRI. Calibration records
for the laboratory analytical instruments are maintained by LCEL.
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B.8 Inspection/Acceptance Requirements for Supplies and Consumables

Supplies

CCHMN Lower Charlotte Harbor Field Sampling Project calibration supplies for the YSI meter are
inspected and accepted annually during the field audit conducted by the Project Manager (CHNEP
Program Scientist). LCEL analytical instrument calibration supply and sample bottle records are inspected
and accepted in accordance to NELAC certification requirements.

Criteria for Supplies

The criteria for the YSI meter and analytical instrument calibration solutions are provided by the
manufacturers. The solutions are replaced prior to their expiration dates.

Supply Inspection Responsibilities

Supply inspection for the Lower Charlotte Harbor Field Sampling Project is the responsibility of the Field
Sampling Coordinator at FWRI and the Laboratory Coordinator at LCEL.

B.9 Non-Direct Measurements

Non-Measurement Data Types and Acceptance Criteria
No non-measurement data are used for the CCHMN Lower Charlotte Harbor Field Sampling Project.

Limitations of Non-Measurement Data
No non-measurement data are used for the CCHMN Lower Charlotte Harbor Field Sampling Project.

Rational for Non-Measurement Data
No non-measurement data are used for the CCHMN Lower Charlotte Harbor Field Sampling Project.
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B.10 Data Management

Record Keeping, Storage and Retrieval

The CCHMN Lower Charlotte Harbor Field Sampling data results will be retained by CHNEP in
perpetuity. Data will be maintained by the CHNEP host agency, the City of Punta Gorda, according to the
City’s IT requirements. The project records and data will be stored in a project folder system on the City’s
computer network. The Project data are available on the CHNEP Water Atlas (www.chnep.wateratlas.org)
and through STORET.

Attachments to the Quality Assurance Project Plan

F.1 CCHMN Lower Charlotte Harbor Field Sampling Equipment List.

F.2 CCHMN Lower Charlotte Harbor Field Sampling Data Sheet.

F.3 CCHMN Standard Operating Procedures 2015 Updates (CHNEP, 2015).

Data Handling Procedures

CCHMN Lower Charlotte Harbor Field Sampling data are recorded on site on paper data sheets, as well
as in the data loggers for the YSI meter and Licor instrument. The data are downloaded from the data
loggers into Excel following return Project staff to the office. The Excel data files are provided by Project
field staff to LCEL within 24 hours of sampling. LCEL staff import the field sampling results into the
laboratory data base where the data is combined with the laboratory results for each sampling event and
site. LCEL provide the CCHMN Lower Charlotte Harbor field and laboratory data to the Lee County
Natural Resources data manager who is responsible for uploading the data into the state and federal
STORET data bases. Project data from STORET is uploaded into the CHNEP Water Atlas
(www.chnep.wateratlas.org ) every six months.

Office of Information Resource Requirements Process

CCHMN Lower Charlotte Harbor Field Sampling data is made available to scientists, resource managers
and the public upon request. Data inquiries are also directed to the CHNEP Water Atlas
(www.chnep.wateratlas.org ) for additional options for data retrieval, graphing and mapping.
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Section C - Project Assessment and Oversight

C.1 Assessments and Response Actions

Audit Number and Frequency

Lower Charlotte Harbor Field Sampling Project field audits are conducted each year by the Project
Manager (CHNEP Program Scientist) for consistency with the CCHMN SOP 2015 Updates (CHNEP,
2015). Results of the field audits are discussed at the CCHMN annual quality assurance meeting and
corrective actions are implemented immediately following the meeting. Audits of the LCEL laboratory
procedures are conducted consistently with the frequency and methods required for their NELAC
certification. Corrective actions are also implemented according to NELAC requirements. The City of
Punta Gorda is audited financially on an annual basis. Mr. David Drury is the chief financial officer for
the City.

Audit Planning Process

The Project Manager (CHNEP Program Scientist) is responsible for planning and conducting the
CCHMN annual field audits. The Project Manager contacts the Lower Charlotte Harbor Field Sampling
staff in April to schedule the annual field audit, which is conducted in May or June of each year. The
Project Manager also plans and conducts the annual CCHMN quality assurance meeting to review the
field audits and implement corrective actions. The CCHMN quality assurance meeting is held in June or
July of each year.

Audit Responsibilities

It is the responsibility of the Project Manager (CHNEP Program Scientist) to conduct the annual CCHMN
field audits and quality assurance meeting to ensure that all CCHMN field and laboratory partners are
conducting the monitoring according to the CCHMN SOP 2015 Updates (CHNEP, 2015) and to assure
that identified corrective actions are implemented immediately following the meeting.

Auditor’s Independence, Authority and Competence

The Project Manager (CHNEP Program Scientist) has the responsibility, authority, skills and
independence to conduct the CCHMN annual field audits in a technically sound, unbiased manner to
assure the validity of the monitoring results and data.

Audit Results Documentation, Verification and Communication

The results of the annual CCHMN field audits are provided to the field sampling and laboratory partners,
including the Lower Charlotte Harbor Field Sampling Project staff within 1 month of completion of the
field audits. The field audit results are discussed at the annual CCHMN quality assurance meeting within
2 months of completion of the audits. Corrective actions are discussed at the annual meeting and a report
of audit results and corrective actions is prepared by the Project Manager (CHNEP Program Scientist) in
an Excel format. The annual CCHMN Field Audit Report is presented to and accepted by the CHNEP
Management Conference (Technical Advisor, Citizen Advisory, Management and Policy Committees) at
their July and August committee meetings each year. The CCHMN Annual Field Audit Reports are
available on request from the CHNEP office (www.chnep.org).

Corrective Action Implementation Responsibilities

Corrective actions identified in the CCHMN annual field audits and quality assurance meeting are
implemented immediately following the meeting by Lower Charlotte Harbor Field Sampling staff at
FWRI, LCEL and CHNEP.
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C.2 Reports to Management

Frequency and Distribution of Reports

The annual CCHMN Field Audit Reports are prepared by the Project Manager (CHNEP Program
Scientist). The reports are provided to the CCHMN field sampling and laboratory partners immediately
following the annual quality assurance annual meeting and presented to the CHNEP Management
Conference for acceptance at their at their July and August committee meetings. The CCHMN Annual
Field Audit Reports are available on request from the CHNEP office (www.chnep.org).
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Section D — Data Validation and Usability

D.1 Data Review, Validation and Verification

Data Acceptance Criteria

The CCHMN Lower Charlotte Harbor Field Sampling Project data acceptance criteria are met if: a) the
field sampling is conducted in accordance with the CCHMN SOP 2015 Updates (CHNEP, 2015); b) any
corrective actions identified in the annual field audit are implemented; and c) the field sampling results
fall within the maximum and minimum ranges of values +15% for each parameter observed in Lower
Charlotte Harbor during the CCHMN sampling period (2002 to present).

Data Qualifier Flags

Data values that fall outside of the maximum and minimum ranges of values +15% for each parameter
observed in Lower Charlotte Harbor from 2002 to present are reviewed and corrected on a site by site,
data by date basis and accepted or rejected/deleted based on review by the Project Manager and
discussions with Project staff. Data outliers observed during status and trends analysis by CHNEP staff
and contractors are resolved on a case by case basis.

Project-Specific Statistics, Calculations and Algorithms
No specific statistics, calculations or algorithms are utilized for the CCHMN Lower Charlotte Harbor
Field Sampling Project.

D.2 Validation and Usability

Data Validation, Resolution and Usability

Because the Lower Charlotte Harbor Field Sampling Project follows the field sampling procedures
provided in the CCHMN SOP 2015 Updates (CHNEP, 2015) and is audited annually, the resulting data is
considered to be valid. However, CCHMN data outliers observed during status and trends analyses
conducted by CHNEP staff and contractors, either on over a large scale, long time period or a site specific
shorter term, are resolved on a case by case basis. In addition, the CCHMN Lower Charlotte Harbor Field
Sampling data is readily available to scientists, resource managers and the public on the CHNEP Water
Atlas (www.chnep.wateratlas.org) and any data anomalies that are observed while mapping, graphing and
analyzing Lower Charlotte Harbor Field Sampling Project data are resolved on a case by case basis.

The CCHMN Lower Charlotte Harbor Field Sampling Project data has been previously used for:
CHNEP Water Quality Status and Trends (Janicki Environmental, 2007),

CHNEP Water Quality Targets (CHNEP, 2006),

CHNEP Numeric Nutrient Criteria (Janicki Environmental, 2011),

CHNEP Optical Model development (Dixon et al, 2014).

State Impaired Waters and TMDL determinations,

State BMAP processes, and

Water Management District Minimum Flows and Levels (MFLs).
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Section F — Appendices
Appendix F.1: CCHMN Lower Charlotte Harbor Field Sampling
Equipment List

CCHMN Field Equipment Check List
Date: Strata:
Agency: Samplers:

Equipment and Supplies

CCHMN SOPs

Sampling Site Locations
Sampling Site Maps

Data Sheets

Pens, Pencils, Sharpies

Chain of Custody Forms

GPS

Depth Finder

DI Water

Secchi

YSI or Hydrolab and Extra Weight (Sonde # )
Alpha Bottle

Licor

Pump or Syringes

Filter Holders, Filters, Forceps
Sample Bottle Kits

Coolers and Ice

Equipment Spare Parts and Tool Box
Truck Notebook

Boat Notebook

PFDs

Sunscreen and Bug Repellant
Cellphone and Handheld Radio
Paddle

Throwable PFD

Horn or Whistle

First Aid Kit

Flares

Other:

Other:
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Appendix F.2: CCHMN Lower Charlotte Harbor Field Sampling

Data Sheet
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Appendix F.3: Coastal Charlotte Harbor Monitoring Network
Standard Operating Procedures 2018 Updates
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Charlotte Harbor National Estuary Program

The Charlotte Harbor National Estuary Program (CHNEP) is a partnership of citizens, elected officials,
resource managers and commercial and recreational resource users working to improve the water quality
and ecological integrity of the greater Charlotte Harbor watershed. A cooperative decision-making
process is used within the program to address diverse resource management concerns in the 4,700-square-
mile study area. Many of these partners also financially support the Program, which, in turn, affords the
Program opportunities to fund projects. The entities that have financially supported the program include
the following:

U.S. Environmental Protection Agency
Southwest Florida Water Management District
South Florida Water Management District
Florida Department of Environmental Protection
Peace River/Manasota Regional Water Supply Authority
Polk, Sarasota, Manatee, Lee, Charlotte, and Hardee Counties
Cities and Towns of Sanibel, Cape Coral, Fort Myers, Punta Gorda, North Port, Venice,
Fort Myers Beach, Winter Haven, and Bonita Springs
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Purpose

This purpose of this document is to incorporate updated staff, dates, field, laboratory, and data
management information into the Coastal Charlotte Harbor Monitoring Network (CCHMN)
Standard Operating Procedures (SOPs). The original Coastal Charlotte Harbor Monitoring
Network Description and Standard Operating Procedures (CHNEP Technical Report 02-03)
were approved by the Charlotte Harbor National Estuary Program (CHNEP) Management
Conference on March 19, 2004 (CHNEP, 2004; available at www.chnep.orq).

The CCHMN is a regional ambient water quality monitoring partnership that uses consistent
methods, based on a probabilistic (random) sampling design, to conduct monthly monitoring
throughout the estuaries within the CHNEP.

The CHNEP is a partnership of citizens, elected officials, resource managers and commercial
and recreational resource users working to improve the water quality and ecological integrity of
the greater Charlotte Harbor watershed. A cooperative decision-making process is used within
the program to address diverse resource management concerns in the 4,700-square-mile study
area. The CHNEP study area is shown in Figure 1.

Activities in the CHNEP are guided by the Comprehensive Conservation and Management Plan
Update 2013 (CCMP) (CHNEP, 2014, available at www.chnep.org). The CCMP identifies four
Priority Problems, with associated Quantifiable Objectives, throughout the study area relating to:

o Water Quality Degradation (WQ),

e Fish and Wildlife Habitat Loss (FW),

e Hydrologic Alterations (HA), and

e Stewardship Gaps (SG).

The CCHMN implements the CCMP Quantifiable Objectives and Priority Actions relating to
Water Quality including:

e WQ-1: Maintain or improve water quality from year 2000 levels. By 2018 bring all
impaired water bodies into a watershed management program such as reasonable
assurance or basin management action plan. By 2015, remove at least two water bodies
from the impaired list by improving water quality.

e WQ-2: By 2020, develop and meet water quality criteria that are protective of living
resources for dissolved oxygen, nutrients, chlorophyll a, turbidity, salinity and other
contaminants.

e WQ-B: Continue collecting consistent water quality data from throughout the study area
used to assess impairments, determine Total Maximum Daily Load (TMDL) limits and
develop Basin Management Action Plans (BMAPSs). Support key programs such as the
CCHMN, partner’s long-term fixed stations and volunteer monitoring programs.

e WQ-C: Use tools such as geographic information systems, integrated ground and surface
water quality models and pollutant loading models to identify water quality problems and
select less polluting alternatives.

e WQ-G: Develop and implement water quality criteria that are protective of living
resources for dissolved oxygen, nutrients, chlorophyll a, turbidity, salinity and other
constituents as applicable.
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e SG-3: Through 2020, the CHNEP long-term monitoring strategy and data management
will continue and be enhanced. The resulting Internet-based Water Atlas will be
maintained systematically.

e SG-R: Track and present monitoring data according to CHNEP-adopted environmental
indicator targets.

e SG-S: Post raw data, geographic information system (GIS) and technical analysis on the
Internet under the data management strategy.

The original CCHMN SOPs were developed by the CHNEP with assistance from many partners
from throughout the study area. These CCHMN SOP 2017 Updates are needed to incorporate
staff changes and roles that have occurred since the monitoring program was initiated in 2004
and updated in 2015. The CCHMN SOPs ensure continued reliable, consistent, technically sound
water quality data collection throughout the estuarine regions of the CHNEP study area. The
estuary regions (strata) within the CHNEP are shown in Figure 1.

The water quality data provided by the CCHMN is an essential component of many water quality
assessments and resource management decisions throughout the CHNEP estuarine and tidal
waters. The data is critical for linking development of water quality criteria with evaluation and
assessment of waterbodies to determine if they are meeting regulatory requirements (Figure 2).

CCHMN Water

Quality Data

Evaluate Collect
Status Data

State Estuarine EPA & State Studies
Water Quality of Estuarine Water

Criteria Quality

Set
Criteria

Figure 2: Uses of CCHMN Data
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Specific uses of the CHNEP water quality data include:
e CHNEP Water Quality Status and Trends (Janicki Environmental, 2007),
CHNEP Water Quality Targets (CHNEP, 2006),
CHNEP Numeric Nutrient Criteria (Janicki Environmental, 2011),
CHNEP Optical Model development (Dixon et al, 2014).
State Impaired Waters and TMDL determinations,
State BMAP processes, and
Water Management District Minimum Flows and Levels (MFLSs).

The CCHMN is currently (2015) funded by a partnership of Southwest Florida Water
Management District (SWFWMD), Charlotte County, Lee County, the City of Cape Coral and
CHNEP. Field sampling is conducted by Florida Fish and Wildlife Conservation Commission
(FWC) Charlotte Harbor Field Laboratory, City of Cape Coral, Florida Department of
Environmental Protection (FDEP) Environmental Assessment and Restoration South Regional
Operations, Lee County Environmental Laboratory and CHNEP staff. Laboratory analyses are
conducted by a partnership with Charlotte County (contract laboratory), City of Cape Coral
Laboratory and Lee County Environmental Laboratory.

The CCHMN data is entered into the federal, state and water management district water quality
data bases (including USEPA STORET, FL STORET and SWFWMD WMIS) and is available to
the public and agency staff through the CHNEP Water Atlas
(http://www.chnep.wateratlas.usf.edu/).

The CCHMN background information, study design and field methods are described briefly in
the following sections. For additional detail, please refer to the Coastal Charlotte Harbor
Monitoring Network Description and Standard Operating Procedures (CHNEP, 2004).
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Background

The original CCHMN SOPs were built on the SWFWMD A Long-Term Water Quality
Monitoring Design for Charlotte Harbor, Florida (1995) and the CHNEP Long Term
Monitoring Strategy and Gap Analysis (2000).

The purpose of the CHNEP Long-Term Monitoring Strategy was to track status and trends of
fish and wildlife habitat, hydrologic and water quality conditions for the greater Charlotte Harbor
watershed. The strategy recommended a stratified, random sampling design based on the U.S.
Environmental Protection Agency’s (EPA) Environmental Monitoring and Assessment Program
(EMAP) for the region’s coastal water quality programs. The objectives of long term monitoring
strategy were to provide unbiased data that answer the following water quality questions:

a) Is water quality changing through time for a specific water body?

b) Did water quality change as the result of implementing some management practice?

c) Did water quality change by some specific target level?

The CHNEP Long Term Monitoring Strategy was developed based on a consensus approach and
review of existing guidance, including EPA’s Environmental Monitoring and Assessment
Program (EMAP) approach. EMAP used a stratified-random sampling protocol to provide
statistically unbiased results for the coastal areas.

The CCHMN was created to filled gaps in coastal water monitoring and initiate a unified
approach throughout the study area. Based on extensive scientific input, the estuaries and tidal
rivers of the CHNEP were divided into 13 regions of relatively homogeneous water quality and
habitat conditions and overlaid with the square mile sampling grids utilized by the FWC
Fisheries Independent Monitoring (FIM) sampling protocols. Within each stratum, each month
five grids are randomly selected and sampling locations (latitude and longitude) within each grid
are randomly selected. This allows each stratum to be monitored at 60 locations each year. The
details of how and why the strata, grids, sampling frequency, sampling protocols, metadata, data
analysis methods and core analytes were determined are included in the CHNEP Coastal
Charlotte Harbor Monitoring Network Description and Operating Procedures (CHNEP, 2004).

One of the major goals of the CHNERP is to help facilitate inter-agency cooperation and
coordination to utilize the region’s assets for more collaborative natural resources management
and research, including the area’s monitoring programs. Charlotte Harbor covers 270 square
miles and the Greater Charlotte Harbor Watershed extends over an area of 4,700 square miles.
The study area includes all or part of eight counties, two water management districts, two FDEP
districts, and many cities and towns. This large study area and the interconnected jurisdictions of
the public and private institutions have created both management opportunities as well as critical
gaps in the complex legal and organizational framework.
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Water quality monitoring programs throughout the region generally consist of fixed stations that
are designed to sample for analytes and in areas that are of interest to the various monitoring
agencies. It can be difficult statistically to make assumptions about the condition of larger
waterbodies based on limited fixed station data, though the data can be useful for regulatory
purposes. In addition, between the various monitoring agencies, the number of individual
monitoring sites, the frequency of the collection and the sampled analytes at each site are highly
variable. Monitoring agencies also often use different protocols for lab analysis and sample
collection. These inconsistencies can result in data gaps and incomparable data across basins.
Inter-governmental coordination of field sampling methodologies, monitoring sites and
laboratory methods throughout the southwest Florida region benefited by the creation of the
Southwest Florida Regional Ambient Monitoring Program (SWF RAMP). The SWF RAMP
meets quarterly to conduct split sampling for comparisons, compare split sampling laboratory
results, resolve inconsistencies in results and discuss relevant emerging issues.

The CCHMN began implementation in 2001 as a cooperative monitoring network to fill gaps in
water quality data in the CHNEP estuaries using a stratified, random sampling design. Initially,
five strata were sampled (Tidal Peace and Myakka Rivers, Lemon Bay and Charlotte Harbor
East Wall and West Wall) by five partners (SWFWMD, FWC Florida Wildlife Research
Institute, FDEP Charlotte Harbor Aquatic Preserves, and Charlotte and Sarasota Counties). In
2002, seven additional stratum were added (Lower Lemon Bay, Lower Charlotte Harbor, Pine
Island Sound, Matlacha Pass, Tidal Caloosahatchee River, San Carlos Bay and Estero Bay) by
four additional partners (Lee County, Cape Coral, Sanibel, and SFWMD). Since the time the
CCHMN was implemented, field and laboratory partners and funding sources have changes, but
partners continue to work together to ensure collection of technically sound water quality using
consistent methods throughout the CHNEP estuaries.

The CCHMN stratified, random sampling design includes monthly sampling within 12 estuary
strata, with five randomly selected grids and sites sampled in each stratum each month. This
allows for data to be collected at 60 sites per stratum per year as suggested by the CHNEP Long
Term Monitoring Strategy. The sampling design results in approximately normal data
distributions allowing for parametric statistical analyses to be conducted for robust comparisons
of means between strata, between seasons (wet and dry), and between years.
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Existing Ambient Water Quality Monitoring Programs in CHNEP

The CCHMN supplements other ongoing ambient water quality monitoring programs within
CHNEP, including, but not limited to:

Canalwatch

The Canalwatch program is a fixed station, canal, monthly water quality monitoring program
managed by the City of Cape Coral Environmental Resources Division in Cape Coral, Florida.
There are approximately 45 sites in the Cape Coral canals. Monitoring is conducted on the first
Wednesday of each month by over 50 trained volunteers. The program began in 1995 and more
information is available at:
http://www.capecoral.net/department/public_works/canalwatch.php#.VYxgYWTfbKEU.

Charlotte County

Charlotte County Utilities conducts fixed station bi-monthly groundwater quality monitoring at
approximately 85 sites, which are tidally influenced, within the County’s jurisdiction. Sampling
at some sites began in 2012. In addition, Charlotte County Public Works conducts quarterly
surface water fixed station monitoring at 5 sites in South Gulf Cove. More information is
available at: http://www.charlottecountyfl.com/CCU/WaterQuality/index.asp .

Charlotte Harbor Estuaries Volunteer Water Quality Monitoring Network

(CHEVWQMN)

The CHEVWQMN is a fixed station, estuarine, monthly water quality monitoring program
managed by the FDEP Charlotte Harbor Aquatic Preserves in Punta Gorda, Florida. There are
approximately 45 sites from Lemon Bay through Estero Bay. Monitoring is conducted
synoptically, on the first Monday of each month within 1 hour of sunrise, by over 100 trained
volunteers. The program started in 1996 and more information is available at:
http://www.chnep.wateratlas.usf.edu/chevwgmn/.

City of Cape Coral

The City of Cape Coral Environmental Resources Division conducts monthly water quality
monitoring at approximately 35 fixed stations within the City’s jurisdiction. The program began
in 1989 and more information is available at:
http://www.capecoral.net/department/public_works/environmental_resources_division.php#.VY

xpemfbKEU.

City of North Port

The City of North Port conducts monthly water quality monitoring at 10 fixed stations as part of
their SWFWMD water use permit (WUP) Hydrobiological (HB) monitoring program and the
National Pollutant Discharge Elimination System (NPDES) program. The HB monitoring
includes 2 freshwater sites (Cocoplum Canal and Myakkahatchee Creek upstream of the City’s
main dam) and 8 brackish water sites in the tidal portions of the Myakkahatchee Creek
downstream of the City’s main dam and the Myakka River. Data is collected for 22 parameters
including nutrients. The monitoring program began in 2006 and more information is available at
by contacting the City’s Stormwater Manager via http://www.cityofnorthport.com/contact-us .
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City of Punta Gorda

The City of Punta Gorda Utilities Department conducts monthly water quality monitoring at
fixed, freshwater sites as required for the City’s Water Treatment Facility consumptive use
permit with the SWFWMD. The program monitors 6 fixed sites in Shell Creek and the Peace
River. The program began in 1991 and is coordinated with monitoring conducted by the Peace
River Manasota Regional Water Supply Authority (PRMRWSA) on a monthly frequency.

FDEP Aquatic Preserves Continuous Water Quality Datasondes

The FDEP Charlotte Harbor and Estero Bay Aquatic Preserves collect continuous water quality
data using datasondes deployed in-situ at 6 fixed stations in Matlacha Pass and Estero Bay. The
datasondes are fixed to pilings 0.5 m off the bottom and data is recorded every 15 minutes for 7
parameters, including temperature, turbidity, depth, pH, conductivity, salinity and dissolved
oxygen. The datasondes are calibrated before deployment and remain on site for two to four
weeks before being retrieved and replaced, and the data downloaded. The continuous data
provides additional temporal detail to augment other existing monthly water quality monitoring
programs. The FDEP continuous water quality datasonde program began in 2005 and additional
information is available at: http://www.dep.state.fl.us/coastal/programs/aquatic.htm.

FDEP Watershed Monitoring Program

The FDEP formed the Integrated Water Resources Monitoring Network Committee in 1996 to
develop strategies and techniques for implementing an integrated monitoring plan that would
combine surface water, groundwater, and biological monitoring. The EPA, FDEP, Water
Management Districts, and local governments were all asked to participate. The program
subsequently established a three-tiered assessment approach. Tier 1 Status Network uses a
stratified, random sampling design to characterize the overall health of Florida’s water resources
and observe possible trends. Tier 2 monitoring programs consist of strategically placed fixed
sampling stations with the goal of further characterizing water body segments on the 303(d) list.
Tier 3 monitoring programs function mainly as ongoing compliance monitoring programs and
will determine if permitted facilities are in compliance with their permits. This monitoring tier
provides in-depth information on individual water body segments and yields the basis for
evaluating the effectiveness of the management choices relating to facilities. The program was
initiated in 1996 and more information is available at:
http://www.dep.state.fl.us/water/monitoring/.

Lee County

The Lee County Environmental Laboratory conducts fixed station, monthly water quality
monitoring at approximately 28 estuarine sites in Pine Island Sound, Matlacha Pass and Estero
Bay, and 48 freshwater sites within the County’s jurisdiction. Sampling at some sites began in
2002 and more information is available at: https://www.leegov.com/naturalresources/EnvLab.
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Manatee County

The Manatee County Air and Watershed Management program conducts fixed station,
freshwater, monthly water quality monitoring at two permanent sites within the County’s
jurisdiction. Temporary sites were added as needs indicated. Monitoring records from the oldest
site extends back to 1997. More information is available at:
http://www.manatee.wateratlas.usf.edu/river/?wbodyatlas=river&wbodyid=14609.

Polk County

Polk County Parks and Natural Resource Division conducts fixed station, freshwater, quarterly
water quality monitoring and laboratory analysis for eight sites on the Peace River and its
tributaries, and in 84 public access lakes in the Peace River watershed within the County’s
jurisdiction. The ambient monitoring program began in 1985. Although the County program is
not coordinated with monitoring conducted by the Florida LakeWatch Program, water quality
data from a variety of sources can be downloaded from the Polk County Water Atlas. These data
and additional information are available at:

http://www.polk.wateratlas.usf.edu/.

Pond Watch

Pond Watch is a fixed station, stormwater pond, monthly water quality monitoring program
managed by the Lee County Hyacinth Control District in Lehigh Acres, Florida. There are
approximately 65 sites in Lee County stormwater ponds. Monitoring is conducted on the second
Monday of each month by over 75 trained volunteers. The program began in 1995 and more
information is available at: http://www.chnep.wateratlas.usf.edu/pond-watch-program/.

Peace River Manasota Regional Water Supply Authority (PRMRWSA)

The PRMRWSA'’s Hydrobiological Monitoring Program (HBMP) was initiated in 1976 and was
developed by the SWFWMD and General Development Utilities, Inc. (GDU) for GDU’s Peace
River Regional Water Supply Facilities original consumptive use permit (1975). The
PRMRWSA obtained ownership and operation of the facility in 1991. The HBMP was designed
to evaluate the impacts and significance of natural salinity changes on the aquatic fauna and flora
in the lower Peace River and upper Charlotte Harbor and to determine if freshwater withdrawals
by the Peace River Facility could be shown to alter these patterns. The program currently
includes 3 U.S. Geological Survey (USGS) water level recorders (Harbour Heights, Peace River
Heights and Peace River Facility Intake) which provide surface and bottom conductivity at 15
minute intervals. The PRMRWSA also has 8 continuous recorders along the river which provide
subsurface conductivity at 15 minute intervals. Monthly chemical and physical water quality
measurements are conducted at four “moving” salinity-based isohaline locations (0, 6, 12 and 20
ppt) along a river kilometer center-line, running from the mouth of the Peace River upstream to
Horse Creek and downstream to Boca Grande Pass. Monthly water column profiles are
conducted at 16 locations along a transect running from the river mouth to the Peace River
Facility. Chemical water quality samples are collected at five of these locations. Both the
“moving” and fixed stations include physical in situ water column profile measurements
(temperature, dissolved oxygen, pH, conductivity and salinity) at 0.5 meter intervals from the
surface to the bottom, plus light attenuation. More information is available in the HBMP Annual
Data Reports or 5 year HBMP Summary Report found in the southwest Florida Water Atlas
system and also as a public document at SWFWMD or PRMRWSA.
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Sarasota County

The Sarasota County Stormwater Environmental Utility conducts monthly ambient water quality
monitoring of bays, creeks and the Myakka River. County bays are divided into eight segments.
Each segment has one sample taken from each of five polygons and has data going back to 1995.
Sixteen coastal creeks have been monitored since 2007. More information is available at:
http://www.sarasota.wateratlas.usf.edu/.

South Florida Water Management District (SFWMD)

The SFWMD established a water quality monitoring program in the Caloosahatchee River in
April 1999. Four fixed sites are sampled on a monthly frequency through a contract with Lee
County Environmental Lab (the SFWMD has sampled eight sites off and on since the late 1980s;
the four chosen for this program were part of the original eight sites). Water quality data are used
to produce annual technical reports on the current status and trends of several nutrients and
physical attributes of the system, provide supporting data for water supply modeling, and
contribute to a growing body of regional data made available to all interested parties. More
information is available at: http://www.sfwmd.gov/caloosahatchee .

Southwest Florida Water management District (SWFWMD)

This program was initiated in 1997 and currently monitors 11 fixed stations in the Peace River
basin and five fixed stations in the Myakka River, either monthly or every other month. The
District also collects field data for six fixed sites on a quarterly basis in Flatford Swamp in the
upper Myakka watershed. SWFWMD also had numerous monthly sampled, fixed sites within the
harbor itself that were revamped into the program described herein. More information is
available at: http://www.swfwmd.state.fl.us/data/water-quality/.

U.S. Environmental Protection Agency (EPA)

The EPA initiated a monitoring effort in the Southwest Florida area, formerly called Coastal
2000. The objectives of the Coastal 2000 National Coastal Survey are: (1) to create an integrated
comprehensive coastal monitoring program across the Nation’s coastlines to assess the condition
of the estuarine and coastal waters at the National, State, and Tribal scales; (2) to estimate the
condition of estuarine resources for the United States, the 24 coastal states, Puerto Rico, and
appropriate coastal Tribal Nations; and (3) to complete this objective with as little modification
to existing State programs as possible. In 2000-2001, all 24 coastal states in the United States,
and Puerto Rico were sampled to estimate the condition of their estuarine resources. The
minimum number of sampling locations in each state and Puerto Rico was 50 sites located
through a probabilistic design. The EPA, through an agreement with FWC Florida Fish and
Wildlife Research Institute (FMRI) collected biotic condition indicator, exposure indicator,
habitat indicator and stressor indicator information for Charlotte Harbor. Depending on
resources, the Harbor will be re-sampled for the Coastal Assessment in future years. More
information is available at: http://www.epa.gov/emap/index.html.
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Coastal Charlotte Harbor Monitoring Network Study Design

Sampling Design

The CHNEP estuaries are divided into 13 strata based on those used by the FWC Fish and
Wildlife Research Institute (FWRI) Fisheries Independent Monitoring program (FIM) and
extensive review by the CHNEP technical community. Each stratum has relatively homogeneous
water quality conditions and is divided into square mile grids, as used by FWRI FIM. The other
12 strata are sampled monthly through the CCHMN. Within each of the 12 stratum, each month
five grids are randomly selected and then sampling sites within each of the selected grid are
randomly selected. This allows the CCHMN to collect data within each stratum at five sites per
month, giving 60 samples per year. Throughout the CHNEP estuaries, CCHMN partners provide
consistent water quality data at 60 sites per month and 720 sites per year. Sarasota County
conducts water quality monitoring in the Upper Lemon Bay stratum monthly through an ambient
monitoring program, however not in conformance with the CCHMN SOPs.

The 12 strata sampled monthly in accordance with the CCHMN SOPs are shown in Figure 4 and
include:

e Lower Lemon Bay
Cape Haze/Gasparilla Sound
Tidal Myakka River
Tidal Peace River
Charlotte Harbor West Wall
Charlotte Harbor East Wall
Lower Charlotte Harbor
Pine Island Sound
Matlacha Pass
Tidal Caloosahatchee River
San Carlos Bay
Estero Bay

The square mile grids and numbers for each stratum are shown in Figure 5.
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Figure 4: CCHMN Strata and 2017 Partners
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Figure 5: CCHMN Strata and Grid Numbers
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CCHMN Core Water Quality Analytes for Estuaries and Tidal Rivers

The CCHMN core water quality analytes measured and collected in estuaries and tidal rivers
include:

Measured In-Situ:

Depth (m)

Secchi disc (m)

Light attenuation (PAR; k)
Temperature (°C)

Salinity (ppt)

Specific conductance (uS)
Dissolved oxygen (DO) (mg/L)
pH (pH units)

Water Samples Collected for Laboratory Analyses:

Color (PCU) (SM2120B)

Specific Conductance (uS) (SM212510B)

Turbidity (NTU) (SM2130B, EPA180.1)

Total suspended solids (TSS) (mg/L) (SM2540D, SM182540D, SM212540D, EPA160.2)
Total organic carbon (TOC) (mg/L) (SM205210B)

Chlorophyll a (mg/L) (corrected for phaeophytin) (SM1200H, SM1200M, EPA445.0,
Strickland & Parsons)

Total nitrogen (TN) (mg/L) (calculated)

Total Kjeldahl nitrogen (TKN-N) (mg/L) (SM 4500NH3F, EPA351.2)

Total ammonia nitrogen (mg/L) (SM4500NH3F, SM4500NH3G, SM4500NH3H,
SM184500NH3C, EPA350.1)

Total nitrite plus nitrate nitrogen (mg/L) (SM4500NO3F, SM184500N3, EPA353.2)
Dissolved orthophosphate (OP) (mg/L) (SM4500PE, SM184500PF, EPA365.1,
EPA365.3)

Total phosphorus (TP) (mg/L) (SM184500PF, SM4500PE, EPA365.1, EPA365.3,
EPA365.4)

For water quality samples, a single sample will be collected at 0.5 meters below the surface for
those locations where the bottom depth is less than 3.0 meters. For locations where the bottom
depth is greater than 3.0 meters, two samples will be collected (0.5 meters below the surface and
0.5 meters above the bottom). Light attenuation coefficients will be taken at 0.5 meters and 1.0
meters below the surface and above the bottom, for sites greater than 1.3 meters deep.
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Field Sampling and Laboratory Analysis Responsibilities
Currently (2015) the CCHMN field and laboratory partners are shown in Figure 4 and include:

o Lower Lemon Bay - field sampling by FWRI and laboratory analyses by Charlotte
County contract laboratory.

o Cape Haze/Gasparilla Sound - field sampling by FWRI and laboratory analyses by
Charlotte County contract laboratory.

o Tidal Myakka River - field sampling by FWRI and laboratory analyses by Charlotte
County contract laboratory.

o Tidal Peace River - field sampling by FWRI and laboratory analyses by Charlotte County
contract laboratory.

o Charlotte Harbor West Wall - field sampling by FWRI and laboratory analyses by
Charlotte County contract laboratory.

o Charlotte Harbor East Wall - field sampling by FWRI and laboratory analyses by
Charlotte County contract laboratory.

o Lower Charlotte Harbor - field sampling by FWRI and laboratory analyses by Lee
County Environmental Laboratory.

e Pine Island Sound — field sampling and laboratory analyses by Lee County
Environmental Laboratory.

e Matlacha Pass — field sampling and laboratory analyses by the City of Cape Coral.

« Tidal Caloosahatchee River — field sampling by FDEP Division of Environmental
Assessment and Restoration, South Regional Operations and laboratory analyses by Lee
County Environmental Laboratory.

e San Carlos Bay — field sampling and laboratory analyses by Lee County Environmental
Laboratory.

o Estero Bay — field sampling and laboratory analyses by Lee County Environmental
Laboratory.

Field sampling will be conducted according to the CCHMN Field Sampling Procedures
described in the following sections. All laboratories involved in the CCHMN will follow all
applicable Federal and State guidelines for quality assurance and quality control of water quality
analyses, including the use of appropriate duplicate samples and equipment blanks. It is strongly
recommended that these laboratories be certified by the National Environmental Laboratory
Accreditation Institute (NELA TNI) and meet FDEP laboratory certification requirements.

Project Management

The Program Manager for the CCHMN is the CHNEP Program Scientist. The Program Scientist
coordinates data collection and management with CCHMN partners. Each month, CCHMN
partners will be responsible for selecting random sampling grids and sites, conducting field
measurements and recording results on field data sheets, collecting water quality samples,
transporting samples to the laboratories for analysis, downloading data and providing copies of
the field data sheets and data bases to appropriate data managers. To ensure data comparability,
CCHMN quality assurance activities include: annual field audits conducted with each sampling
partner; field and laboratory partners’ participation in the SWF RAMP quarterly meetings and
split-sample analyses; and CHNEP Management Conference review of data and statistical
methods during regular water quality status and trends reporting. It is anticipated that further
quality assurance measures will be implemented in the future as needed.
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Field Audits

The CHNEP Program Scientist will be responsible for performing annual field audits for sample
collection for each sampling agency. The results of these audits will be presented at an annual
CCHMN meeting for this express purpose as well as resolve outstanding issues.

Data Ownership
The data owner for each stratum will be responsible for data handling and uploading their
respective data into the State and Federal STORET (Storage and Retrieval) water quality data
bases. The current (2015) data owners for each of the CCHMN Strata are:
e Upper Lemon Bay — Sarasota County
Lower Lemon Bay — SWFWMD and Charlotte County
Cape Haze — SWFWMD and Charlotte County
Tidal Myakka River - SWFWMD and Charlotte County
Tidal Peace River - SWFWMD and Charlotte County
Lower Charlotte Harbor — Lee County Environmental Laboratory
Pine Island Sound — Lee County Environmental Laboratory
Matlacha Pass — Cape Coral Environmental Resources
Tidal Caloosahatchee River — Lee County Environmental Laboratory
San Carlos Bay — Lee County Environmental Laboratory
Estero Bay — Lee County Environmental Laboratory

Data owners may assign the uploading of data to STORET to the certified lab undertaking the
laboratory analysis of their field samples as part of a contract, but the data owner is ultimately
responsible for ensuring this process is fulfilled.

Links to the CCHMN data on agency websites include:
e SWFWMD: http://www.swfwmd.state.fl.us/data/water-quality/.
o Lee County Environmental Laboratory: http://leegis.leegov.com/surfwater/
o FDEP STORET: http://storet.dep.state.fl.us/DearSpa/default.do?page=waterdata;
(CCHMN OrgID numbers begin with CHNEP).

Data Management

The CCHMN data will be maintained and uploaded to STORET by data owners. The data will
be available to public and partnering agencies at all times. TheUniversity of South Florida staff
will upload CCHMN data to the CHNEP Water Atlas (http://www.chnep.wateratlas.usf.edu/ )
via to facilitate public access to the data.
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Data Analysis

The CHNEP will regularly analyze the CCHMN and make the results publicly available through
the CHNEP Website (www.chnep.org ) and Water Atlas (http://www.chnep.wateratlas.usf.edu/ ).
In addition, 10-year time series analyses of three parameters, TN, chlorophyll a and DO, are
available on the CHNEP Water Atlas (http://www.chnep.wateratlas.usf.edu/water-quality-
trends/).

Water quality status and trends reports incorporating the CCHMN data include:
e CHNEP Water Quality Status and Trends (Janicki Environmental, 2007)
e CHNEP Water Quality Targets (CHNEP, 2006)
e CHNEP Numeric Nutrient Criteria (Janicki Environmental, 2011)
e CHNEP Optical Model development (Dixon et al, 2014)

Participation in the Regional Ambient Monitoring Program (RAMP)

All participating CCHMN laboratories and field monitoring agencies will participate in
Southwest Florida Regional Ambient Monitoring Program (SWF RAMP) quarterly meetings and
inter-laboratory split-sample exercises to help ensure data comparability region-wide. The SWF
RAMP serves as a quality assurance forum for comparing split-sample laboratory results,
resolving inconsistencies in results and discussing pertinent water quality monitoring issues
throughout the region.
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Coastal Charlotte Harbor Monitoring Network Field Sampling
Procedures

Sample Collection
A. Site Selection:
e Five sites per stratum will be sampled each month.
o Five grids per stratum will be randomly selected and sampling locations within each
selected grids will be randomly selected.
e Sampling sites will be chosen and mapped prior to field sampling (see below for
procedure).
e Alternate sites can be chosen if the water depth at the site is too shallow or it is not
possible to access the site.

B. Sample Acquisition:
e Water samples shall be collected by using an horizontal sampling device, such as an
Alpha or Niskin bottle, preferably opaque.
o All appropriate sample bottles shall be filled in the order listed below and labeled

properly.

C. Blank, Duplicate and Split Samples:
e Anequipment blank will be taken every sampling trip.
e Optionally (preferred) one duplicate every 10 sites or one every sampling trip will be
taken.
e Split samples for the testing the precision of lab analysis is optional.

D. Use of Protective Gloves: FDEP recommends wearing protective gloves when conducting
all sampling, but, their use is not mandatory. Use gloves if sampler has come in contact with
potential contaminants (i.e., sun tan lotion, outboard motor oil):

E. Container and Equipment Rinsing: When collecting aqueous samples the sample
collection equipment and non-preserved containers shall be rinsed three times with sample
water before the actual sample is taken. This protocol shall not be followed for sample
containers with pre-measured preservatives in the container (acidified bottles).

F. Dedicated Equipment Storage: All dedicated equipment shall be stored in a clean
environment, protected from dirt and other sources of TN, TP, and TSS contaminants.

G. Fuel-powered Equipment and Related Activities: All sampling is done away from fuel-
powered equipment activities. Samplers will make every effort to observe winds, currents
and other parameters to ensure no contamination.

H. Preservation - All samples shall be preserved by the certified lab involved in the Network
and delivered to the sampling entity, ready for use.
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Decontamination
A. Equipment Preparation: All equipment shall be cleaned in a controlled environment and
transported to the field pre-cleaned and ready to use.

All equipment must be immediately rinsed with water after use, as specified below. Field
cleaned equipment (alpha bottle, pump tubing and re-usable filters) shall be cleaned
between samples.

Alpha bottles shall be cleaned with ambient sample water, while the pump tubing and re-
usable filters shall be cleaned with deionized water (between samples).

Proper cleaning protocol, upon return to the field lab, is followed.

Detergents used shall be Liquinox (or equivalent) or Alconox (or equivalent).

Deionized water is used as the final rinse for all cleaning (suitable for only inorganic
analyses (metals, nutrients, etc.).

Aqueous Sampling Procedures

A. General: There are several requirements that are common to all types of surface water
sampling events and are independent of technique. Several of these requirements are
concerned with sample parameters that are inherently difficult to sample. In addition to the
below procedures, overall care must be taken in regards to equipment handling, container
handling/storage, decontamination, and record keeping.

Sample collection equipment and non-preserved sample containers must be rinsed with
sample water before the actual sample is taken.

If protective gloves are used they shall be clean, new and disposable. These should be
changed prior to the next sampling site.

If possible, one member of the field team should take all the notes, fill out tags, etc.,
while the other member does all of the sampling. To ensure sampling precision, each
member should continue to assume the same duties for the entire sampling trip, especially
secchi disk readings.

B. Sampling Site Access: Access will be left up to the sampling group. Ease of access should
not be the main criteria for sampling site choice. If sampling by boat, there are certain
precautions that must be considered:

If sampling with a boat, samples should be taken from the bow, away and upwind from
any gasoline outboard engine.

Every effort will be taken to prevent contamination. (Charlotte Harbor -FWC-FMRI—
has mid-hull engines and does sampling behind the outboard and fuel tank. Winds,
currents and boat position shall be taken into account when sampling, in order to meet
these criteria.)

Care should be taken not to disturb sediments when motoring to the sampling sites
(especially shallow water sites).
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C. Site Selection: Five sites per stratum per month will be sampled. Samples shall be randomly
selected for every month and every stratum.
e Each month, five random grids (1 X 1 nautical mile) within each stratum will selected
using a random number generator or other program.
e Each grid within each stratum is numbered and a GIS layer of the grid coordinates and
numbers for each of the 13 strata is available from the CHNEP office (Figure 5).
e Using the randomly selected grids for each stratum, the latitude and longitude coordinates
for the sampling locations within that grid will be randomly selected using a GIS or other
program.
e The sampling site latitude and longitude coordinates will be recorded in a format using
degrees and decimal minutes 0.001 decimal minutes (i.e.: 26° 43.369’; -82° 05.794").
e Every attempt to collect samples from the pre-selected sites should be made.
o Both selected and actual sample locations should be recorded on the datasheets. Any
alteration from the pre-selected site will be noted.
e Site changes will be done in this order:
> If site is too shallow or on land, then movement from the selected site toward the
Intracoastal Waterway or center of grid until appropriate depths are achieved (1.0 m
in Charlotte Harbor, tidal Peace and Myakka rivers; 0.7 m in Lemon, San Carlos and
Estero Bays; 0.7 m in Bokeelia section of Charlotte Harbor, Pine Island Sound,
Matlacha Pass and tidal Caloosahatchee River).

> If the grid has a deeper area, and no channel nearby, movement will be made toward
that area until depths are achieved.

> If the area is shallow and the knowledge of the grid dictates that water level (or other
factors) will not allow for sampling, then an alternate grid can be chosen.

> Priority of the grid selection should include (region/stratum is first, Grid is next,
sample area is last.

e If alternate sites are sampled,
> sampling must not be done more than once per grid,
> the grid must remain in the same region or strata,
> the closest grid to the original grid should be chosen unless conditions in surrounding

grids are similar
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D. Sample Acquisition: Water samples will be collected by using a horizontal sampling devise,
such as an Alpha or Niskin bottle, opaque if possible, with depths taken from the center of
the container. Sample acquisition will follow these procedures:

The initial grab is taken at 0.5 m below the surface.

If the sample site > 3m, then an additional sample is taken at 0.5 m above the bottom.
Once the sampling device is triggered and sample is trapped, the sample is brought on
board.

The proper order for filling sample bottles is as follows: non-preserved, preserved and
finally filtered samples.

Filtered samples (NH3 and Orthophosphate) shall be collected by a peristaltic pump or
syringe-filter combination. All filters will be 0.45 microns.

The tubing for the peristaltic pump is rinsed with the sample water (through the spigot).
Non-preserved bottles will be rinsed with sample water prior to filling

Ensure all caps are tightened prior to placing sample bottles in ice chests.

Once filled, all bottles shall be put in ice in sampling coolers, except the chlorophyll
bottles. The chlorophyll bottles shall be laid on top of the ice to avoid temperature
shocking, and then put into the ice once cooled, for transport to the laboratory.

E. Data Measurements and Recording — Each member of the field sampling team will
conduct the same tasks throughout the sampling event. One field sampler will record
environmental parameters, light attenuation measurements, multi-parameter sampling meter
(Hydrolab or YSI) readings, Secchi disks values and any other pertinent information needed.
Measurements will be taken and recorded as following:

Secchi disk depths shall be taken on shady side of boat without the use of sunglasses, and
light meter readings will be taken on sunny side of boat.

Multi-parameter sampling meter values (pH, DO, salinity, pH, temperature) shall be
recorded to the nearest 0.01 values, except conductivity, which is recorded to the nearest
unit.

Values shall be measured and recorded at 0.5 m below the surface at all sites.

Values shall be measured and recorded at 0.5 m above the bottom for sites deeper than
>3m depths, and optionally for all sites >1.5 m.

Values may also optionally (preferred) be measured and recorded at 1 m depth profiles
throughout the water column at sites >3 m.

Depths shall be recorded from the probes, not the bottom of the instrument.

Bottom composition information (mucky, sandy, submerged aquatic vegetation, hard
bottom or unknown) will be recorded.

Additional information is recorded as per the datasheet (see attachment).

An example CCHMN field data sheet is shown in Appendix A.
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F. Light Measurements: Light attenuation readings will be taken and recorded using a Licor
according to the following these procedures:

e Underwater sensors may be 2 pi (flat) or 4 pi (round). It is preferable to use similar
sensors throughout the CCHMN, but 2 pi sensors may be used in the SWFWMD strata
and 4 pi sensors may be used in the SFWMD strata.

e Light meter measurements will utilize one air sensor and two underwater sensors
mounted 0.5 meters apart on a PVC pole frame with depths accurately and clearly
marked.

e Before each sampling event, the light meter underwater sensor readings will be validated
by taking simultaneous readings in the air and recording the values for each sensor on the
data sheet, so that the readings may be used as correction factors during data analysis as
needed. The most effective way to accomplish this is to hold the PVVC frame out of the
water, pointed directly towards the sun.

e During field sampling at each site, light meter measurements will be recorded
simultaneously for the one air sensor placed on a level surface on the boat and the two
underwater sensors with the PVC pole frame held vertically in the water without shading
the sensors by the boat, equipment, submerged aquatic vegetation or algae.

e Underwater light measurements will be taken at depths of 0.5 m (and 1.0) m below the
surface at all sites.

e Underwater light measurements will also be taken at depths of 0.5 m and 1.0 m above the
bottom for sites >2 m, and optionally (preferred) at 1.0 m increments between the surface
and bottom measurements at sites >3 m deep.

e In rough waves, the PVC pole frame with the underwater sensors will be held with the
appropriate depth mark held as stable as possible at the water surface. The most effective
way to accomplish this is to have the person holding the PVC pole frame lean over the
water, ensuring all safety precautions have been met, and act as a “gimbal” as the boat
moves under them.

e The light meter data logger will be set to average readings every 5 seconds and the data
will be recorded after the readings stabilize (about 30 seconds).

e A data qualifier will be used to record bottom composition information (mucky, sandy,
submerged aquatic vegetation, hard bottom or unknown), especially when using a 4 pi
sensor over white, sandy sediments.

Sample Transport

Each laboratory will provide sampling field staff with pre-labeled bottles and equipment as
needed. Field sampling staff will arrange for water samples to be delivered to the laboratory
within that allotted sample holding time. Sample transport will follow appropriate Chain of
Custody procedures between field and laboratory partners, including proper sample preservation
and temperature requirements. Chain of Custody forms will be kept on file with the laboratories,
available on request.
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Budget

Table 1: The current (2017) CCHMN estimated budget.

Laboratory Funding Agency
Agency Strata Field Sampling Analyses Mechanism Total
Southwest FL. | Lower Lemon Bay; Conducted by FWRI. Conducted by Cooperative
Water Cape Haze; Tidal Charlotte Co. Agreement with
Management Myakka, Tidal Peace, Contract Lab. CHNEP &
District Charlotte Harbor East contract with
& West Walls FWRI.
$65,000 $0 $65,000
FWC FL Fish | Lower Lemon Bay; Conducted by FWRI. Conducted by Cooperative
& Wildlife Cape Haze; Tidal 7 strata X 5 samples/strata Charlotte Co. Agreement with
Research Myakka, Tidal Peace, | X 12 months Contract Lab. & CHNEP &
Institute Charlotte Harbor East Lee County contract with
& West Walls Environ. Lab. FWRI.
$11,000 $0 $11,000
Charlotte Lower Lemon Bay; Conducted by FWRI. Conducted by Charlotte Co.
County Cape Haze; Tidal Charlotte Co. budget & contract
Myakka, Tidal Peace, Contract Lab. with lab.
Charlotte Harbor East 6 Strata X 5
& West Walls samples/strata X
12 months.
$0 $42,000 $42,000
FDEP Tidal Caloosahatchee | Conducted by FDEP EAR. Conducted by Lee | FDEP budget.
Environmental 1 stratum X 5 samples/strata | Co. Environ. Lab.
Assessment & X 12 months
Restoration
$7,500 $0 $7,500
Lee County Charlotte Harbor Conducted by Lee Co. Conducted by Lee | Lee Co. budget.
Lower, Pine Island Environ. Lab. Co. Environ. Lab.
Sound, Tidal 3 strata X 5 samples/strata 5 strata X 5
Caloosahatchee, San | X 12 months samples/strata X
Carlos Bay, Estero 12 months
Bay
$22,500 $121,000 $143,500
CHNEP Charlotte Harbor Conducted by FWRI & Conducted by Lee | CHNEP budget &
Lower CHNEP. Co. Environ. Lab. | contract with
1 strata X 5 samples/month FWRI.
X 12 months
$3,240 $0 $3,240
City of Cape Matlacha Pass Conducted by Cape Coral Conducted by Cape Coral $16,000
Coral Environ. Resources. Cape Coral Water | budget.
1 strata X 5 samples/month | Plant.
X 12 months 1strata X 5
samples/strata X
12 months
$5,500 $10,500 $16,000
TOTAL $100,500 $173,500 $274,000
CCHMN SOPs Revisions Approved 2018 01 18 Page 29 of 35




References

Charlotte Harbor National Estuary Program. 2014. Comprehensive Conservation and
Management Plan Update 2013, Charlotte Harbor National Estuary Program, Punta Gorda, FL.
www.chnep.org

Charlotte Harbor National Estuary Program. 2008. Comprehensive Conservation and
Management Plan Update 2008, Charlotte Harbor National Estuary Program, Punta Gorda, FL.
www.chnep.org

Charlotte Harbor National Estuary Program. 2008. Environmental Indicators Update 2008.
Charlotte Harbor National Estuary Program, Punta Gorda, FL. www.chnep.org

Charlotte Harbor National Estuary Program. 2006. Numeric Water Quality Targets for Lemon
Bay, Charlotte Harbor and Estero Bay, Florida. CHNEP Technical Report 06-03. Charlotte
Harbor National Estuary Program, Punta Gorda, FL. www.chnep.org

Charlotte Harbor National Estuary Program. 2004. Coastal Charlotte Harbor Monitoring
Network Description and Standard Operating Procedures. CHNEP Technical Report 02-03.
Charlotte Harbor National Estuary Program, Punta Gorda, FL. www.chnep.org

Charlotte Harbor National Estuary Program. 2000. Comprehensive Conservation and
Management Plan, Charlotte Harbor National Estuary Program, Punta Gorda, FL.
www.chnep.org

Charlotte Harbor National Estuary Program. 2000. Long Term Monitoring Strategy and Gaps
Analysis, Charlotte Harbor National Estuary Program, Punta Gorda, FL. www.chnep.org

Dixon, L.K. and M. R. Wessel. 2014. The optical Model Spectral Validation and Annual Water
Clarity Reporting Tool Final Report. Mote Marine Laboratory Technical Report No. 1748.
Charlotte Harbor National Estuary Program, Punta Gorda, FL. www.chnep.org

Florida Department of Environmental Protection:
http://www.dep.state.fl.us/water/watersheds/assessment/ as of September 2015.

Janicki Environmental, Inc. 2011. Charlotte Harbor Numeric Nutrient Criteria: Task 8 — TN and
TP Loading and Concentration Based Criteria. Charlotte Harbor National Estuary Program,
Punta Gorda, FL. www.chnep.org

Janicki Environmental, Inc. 2007. Water Quality Data Analysis and Report for the Charlotte
Harbor National Estuary Program. Charlotte Harbor National Estuary Program, Punta Gorda,
FL. www.chnep.org

Southwest Florida Water Management District. 1995. A Long-Term Water Quality Monitoring
Design for Charlotte Harbor, Florida, Southwest Florida Water Management District, SWIM
Department, Tampa, FL.

St. Johns River Water Management District.2000. Florida’s Integrated Water Resource
Monitoring Network, St. Johns River Water Management District.

CCHMN SOPs Revisions Approved 2018 01 18 Page 30 of 35


http://www.chnep.org/
http://www.chnep.org/
http://www.chnep.org/
http://www.chnep.org/
http://www.chnep.org/
http://www.chnep.org/
http://www.chnep.org/
http://www.chnep.org/
http://www.dep.state.fl.us/water/watersheds/assessment/
http://www.chnep.org/
http://www.chnep.org/

Appendix A: Example CCHMN Field Equipment Check List

CCHMN Field Equipment Check List
Date: Strata:
Agency: Samplers:

Equipment & Supplies

CCHMN SOPs

Sampling Site Locations

Sampling Site Maps

Data Sheets

Pens, Pencils, Sharpies

Chain of Custody Forms

GPS

Depth Finder

DI Water

Secchi

YSI or Hydrolab & Extra Weight (Sonde # )

Alpha Bottle

Licor

Pump or Syringes

Filter Holders, Filters, Forceps

Sample Bottle Kits

Coolers

Ice

If Acidify Sample in Field, Acid Vials (SO4 & NOs) & Waste Container

Equipment Spare Parts & Tool Box

Truck Notebook

Boat Notebook

PFDs

Sunscreen & Bug Repellant

Cellphone & Handheld Radio

Paddle

Throwable PFD

Horn or Whistle

First Aid Kit

Flares

Other:

Other:

Other:

CCHMN SOPs Revisions Approved 2018 01 18 Page 31 of 35



Appendix B: Example CCHMN Data Sheet

T | ebey IELE-STo- G DU ‘IeopfEuyosus e Lwyousd @ e e Epue i e
dBe) A MOIEYS AN J [SF
=TT (dyy jo apdw es 52| g 18, U0 AupD) sbupess Hy'd 1504844 as adA |
=T
Buipesy |
SUCHEAIBSGL) 'F SIUBLILLDD) BUCRIP DY ¥ep wpdeg
yeg | =TT
Wwooay TBuipesy |
L yoep wipdeq
8 =TT
5 “Buipeay
¥ [T wgo yoap wipdeg
g S LSS e JOSUES S/7 Ly o
z sEm-u| desg IEEN-U| Bys g elegleg
b NN WOoROQ piRy pues  pnw ssebees 3dAL WOLLOS|
50
=TT
(16 weieg Y {wojsw) | (0,) dwel] wipdeg T EE] WApdag wyLpdag wapdeg
Hd payossig | Auges | Asaenpuod weEpn]  edweg el soueEeddesy |eousiesddesig ]
THOT0) e dopep Wqooeg | pdeq e
DUNEd=d Dusig=y oES=5]  4H SH HH N YT “EEEuﬂL
b =H ‘PR=0 WO 47 o1 51 PhaT apiL (2NHD) OF NS 82 &4 OdWr Sd a4 9M
mey bo4 B AzZEH 1% BA0D Py WN 8 H9 IN SW WD HF 78 80 siadwe
epu) W y FTE) B0 _ﬁ.w_._
{92} seuy o ydw "PaE/Ip PO T
15U O PUCTD) B jean NIy SdD
BPOD BOS wopog JBu) woyog e
BpoD E0lS wEdng ) 4na S r € ‘Bpuog :
BpOD JRI0IS HUElg Bun] juEg T + uobey | Hng #puD HEJ
18P0 YIS S 13IHE VIVD DNMdINYS NOONYE AvE NOWIT - HO8HYH 3LLOTHYHD

Page 32 of 35

CCHMN SOPs Revisions Approved 2018 01 18



Appendix B: Example CCHMN Chain of Custody Form
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Appendix C: Example CCHMN Annual Audit Form: Page 1

CCHMN FIELD AUDIT RESULTS 20XX

Organization:

Strata:

Date of Audit: Time of Audit:
Location of Audit:

Sampling Staff:

CHNEP CCHMN Field Audit Staff:

Boat:

Weather:

Tide:

Field Audit Results:

TASK | AUDITOR'S NOTES

I. GENERAL

Samples collected from randomly selected sites
which are selected prior to field sampling; alterate
sites chosen when: a) water depth too shallow b)
lunable to get to sample site.

Optional: 1 duplicate taken every 10 sites or 1 every
sampling frip?

1 blank taken every sampling trip.

Water samples collected using an opaque,
horizontal sampling device, such as an Alpha or
Niskin bottle.

Optional: Use protective gloves.

All sampling done away from motor; when sampling
in a boat, samples taken from bow, away & upwind
from engine.

1. DECONTAMINATION

All equipment cleaned in a controlled environment
& transported to the field pre-cleaned ready to use.

Equipment (alpha/niskin bottle, pump tubing,
syringes, filters & other equipment) rinsed with
ambient water between samples at each site.

Alpha bottie rinsed with ambient water before
sample collection.

Optional: Equipment washed in field with
detergents (Liguinox or Alconox).

Field cleaned equipment (alpha/niskin bottle, pump
tubing, syringes, filters & other equipment) cleaned
& rinsed with DI water 3 X after completion of
sampling each site.
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Appendix C: Example CCHMN Annual Audit Form: Page 2

lll. AQUEOUS SAMPLING PROCEDURES

Sample collection equipment & non-preserved
sample containers rinsed with sample water before
sample is taken.

1 member cf the field team should take all notes;
other members should conduct consistent duties
for entire sampling trip, especially secchi.

Surface grab sample taken 0.5 m below surface; if
site = 3m deep, additional bottom grab sample
taken at 0.5m above bottom.

Proper order for filling sample bottles is used: non-
preserved, preserved, then filtered.

NH3 & Orthophosphate samples filtered using
penistaltic pump or syringe-filter combination with
.45 micron filters; tubing for peristaltic pump rinsed
with sample water through spigot.

Once filled, sample bottles put on ice, except
chlorophyil bottles, which are laid on top of other
bottles in ice chests until cooled, then completely
iced.

IV. LIGHT DATA

Secchi disk depth taken on shady side of boat
without sunglasses.

Light meter readings taken on sunny side of boat.

2 Licor uw sensors validated in air before sampling
even.

2 Licor uw sensors mounted .5 m apart on PVC
pole frame.

Licor measurements recorded simultaneously for 1
air sensor on level surface and 2 uw sensors with
PVC pole frame held vertically & sensors not
shaded by each other, the boat, SAV or other
objects.

Licor uw measurements taken simultaneously with
2 uw sensors at 0.5 m (& 1.0 m) below surface & .5
m (& 1.0 m) above the bottom & 1.0 m increments
inbetween; uw sensors not shaded by each other,
the boat, SAV or other objects?

Data qualifier used to record bottom composition
information (mucky, sandy, submerged aquatic
vegetation, hard bottom or unknown), especiaily
when using a 4 pi light meter over white, sandy
sediments.
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Appendix C: Example CCHMN Annual Audit Form: Page 2

V. MISCELLANEOQUS

Multi-parameter sampling meter values (pH, DO,
salinity, pH, temperature) recorded to nearest 0.01
values; specific conductance readings recorded to
nearest unit. For all sites, values recorded for 0.5
m below the surface. For sites = 3m, additional
readings taken from 0.5 m above the bottom, and,
optionally, water column profiles at each m.

Multi-parameter sampling meters calibrated before
& after each trip; post-sampling calibration done
within 24 hours; data managers notified of failures
ASAP & no later than before STORET upload.

Each CCHMHN partner will participate in a minimum
of 2 RAMP meetings annually.

Summary Table:

Total | Bottom | Licor
Data Alpha Depth | Depth |Depths
Site # | Recorder | Secchi | Bottle Y&l Licor (m) {m) (mj} Misc.

Discusgion ltems & Corrective Actions (if needed):
1
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