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April 26, 2012

The following outlines a proposed approach to framing the monitoring plans for the North IRL BMAP to track trends in seagrass to measure progress towards the total maximum daily load (TMDL) targets while gathering additional data about water quality dynamics in the basin.

Structure of the Monitoring Plan 
The proposed monitoring plan structure would be to divide the monitoring into the following three levels:
· Primary Monitoring – The purpose of the primary monitoring would be to assess progress towards the TMDL seagrass depth limit targets through the flyover mapping and aerial photography interpretation.  This information is required to determine compliance with the TMDLs.
· Secondary Monitoring – The purpose of the secondary monitoring would be to assess water quality trends in the lagoon and tributaries to determine if watershed nutrient loading is decreasing resulting in improved lagoon water quality, which will allow seagrass to grow to target depths.
· Tertiary Monitoring – The purpose of the tertiary monitoring is to better understand the cause and effect relationships in watershed loading, lagoon water quality, and seagrass depths.

Primary Monitoring
· Objective – Track seagrass depth limit extent responses to BMAP implementation.
· Parameters – Seagrass depth limits by project zone, which are identified through the flyover mapping and aerial photography interpretation.
· Frequency – Seagrass mapping is proposed for every two years.
· Funding – The Florida Department of Environmental Protection (FDEP), in conjunction with the St. Johns River Water Management District (SJRWMD), is taking the lead on funding and conducting the flyovers and mapping.

Secondary Monitoring
· Objective – Track trends in ambient water quality in the lagoon and tributaries.
· Frequency – The ideal sampling frequency would be biweekly and the minimum sampling frequency would be monthly.
· Proposed monitoring network – The SJRWMD will continue to monitor their existing monthly sampling stations in the basin.  Additional tributary monitoring stations and additional frequency to biweekly could be added, if the stakeholders choose to fund these efforts.  The proposed secondary monitoring network would be made up of the following stations:
· North A – Six existing SJRWMD monthly stations that are proposed for biweekly sampling.
· North B – Seven existing SJRWMD monthly stations that are proposed for biweekly sampling, one new lagoon station proposed for biweekly sampling, two new tributary stations that are proposed for monthly sampling, and two new discharge stations that are proposed for biweekly sampling once a stage-discharge relationship has been identified.
· Funding – If the stakeholders decide to fund the additional frequency of sampling and/or additional stations, the proposal is that the Marine Resources Council (MRC) could conduct the sampling.  Table 1 lists the costs of the additional monitoring (both the increase to biweekly sampling for the lagoon sampling and the new lagoon, tributary, and discharge stations).  Table 2 provides detailed cost estimates for the laboratory analyses of the core and supplemental water quality monitoring parameters.

Table 1: Costs for MRC Sampling for the Secondary Monitoring in North IRL
	Category
	Item
	Monthly Cost
	Total Annual Cost

	Collection - Staff Time
	Sample preparation, data review, and submittal 
	$117.39
	$1,408.70

	Collection - Staff Time
	Sampling - field
	$176.09
	$1,408.70

	Equipment Maintenance
	Boat (fuel and maintenance)
	$211.30
	$2,535.65

	Equipment Maintenance
	Truck (fuel and maintenance)
	$78.01
	$936.08

	Equipment Maintenance
	Field supplies, equipment maintenance, instrument calibration/repairs
	$743.48
	$8,921.74

	Sample Processing
	Lab cost - core parameters
	$3,600.00
	$43,200.00

	Sample Processing
	Lab cost - supplemental parameters
	$1,044.00
	$12,528.00

	Sample Processing
	Syringes and filters $3/site
	$54.00
	$648.00

	Sample Processing
	Field blanks - 1 blank per 20 samples
	$258.00
	$3,096.00

	Sample Processing
	De-ionized water and ice
	$20.00
	$240.00

	Shipping
	Sample shipping from field to lab
	$408.13
	$4,897.57

	Shipping
	Cooler returns from lab to samplers
	$154.96
	$1,859.48

	Capital Outlay* 
	Purchase of 2 YSI multiprobe systems at $3,020 per system
	$6,040.00
	$6,040.00

	Capital Outlay* 
	Purchase of 2 PAR units at $2,965 each
	$5,930.00
	$5,930.00

	Capital Outlay**
	Set up of 2 discharge gauging stations
	$60,000.00
	$60,000.00

	Total Cost 
	Overall Basin Cost 
	$78,835.35
	$153,649.90


*Note: The cost of the YSI systems and PAR units could be divided among all three BMAP areas, if the stakeholders decide to increase monitoring in each subbasin.  Capital outlay expenses are not expected to occur annually; these are estimated to occur once per 5 years.
**Note: There are two discharge gauges proposed for the monitoring plan.  These expenses are not expected to occur annually; these sites would likely be monitored for only a portion of the 5 year period.

Table 2: Costs for Laboratory Analysis of the Water Quality Parameters
	Parameter
	Description
	FDEP Lab Cost/Sample
	ENCO Lab Cost/Sample

	Core
	Total Kjeldahl Nitrogen
	$21.00
	$25.00

	Core
	Nitrite/Nitrate
	$13.65
	$30.00

	Core
	Ammonia
	$13.65
	$20.00

	Core
	Total Phosphorus
	$21.00
	$25.00

	Core
	Orthophosphate 
	$13.65
	$20.00

	Core
	Chlorophyll-a (corrected) 
	$31.50
	$65.00

	Core
	PAR
	Field Measurement
	Field Measurement

	Core
	True Color*
	$12.00
	$14.50

	Core
	Turbidity*
	$5.80
	$8.30

	Core
	Total Suspended Solids
	$7.90
	$15.00

	Core
	Dissolved Oxygen
	Field Measurement
	Field Measurement

	Core
	Specific Conductivity
	Field Measurement
	Field Measurement

	Core
	pH
	Field Measurement
	Field Measurement

	Core
	Salinity
	Field Measurement
	Field Measurement

	Core
	Secchi
	Field Measurement
	Field Measurement

	Core
	Depth of Collection
	Field Measurement
	Field Measurement

	Core
	Total Depth of Sample Site
	Field Measurement
	Field Measurement

	Core
	Water Temperature
	Field Measurement
	Field Measurement

	Core
	Field Conditions
	Field Measurement
	Field Measurement

	Secondary
	Total Organic Carbon
	$13.65
	$25.00

	Secondary
	Dissolved Organic Carbon*
	$13.65
	$16.15

	Secondary
	Silica*
	$7.90
	$10.40

	Secondary
	Alkalinity
	$9.45
	$18.00

	Secondary
	Volatile Suspended Solids**
	$15.00
	$15.00

	N/A
	Preservatives
	$2.50
	Included in Lab Costs

	Total
	Total
	$202.30
	$307.35


*Note: ENCO lab does not analyze true color, turbidity, dissolved organic carbon, or silica.
** Note: FDEP lab does not analyze volatile suspended solids.

Tertiary Monitoring
· Objective – Gather data to better understand the watershed, water quality dynamics, and seagrass response.  Examples include:
· Track watershed loads by monitoring inflow and outflow nutrient concentrations for each jurisdiction along tributaries of the lagoon.
· Continue monitoring along the existing seagrass transects to track seagrass composition, density, and extent.
· Continue phytoplankton, drift algae, and macroalgae monitoring in the basin.
· Verify the best management practice effectiveness values used in the BMAP, as needed.
· Implement storm event monitoring at the major outfalls.
· Collect data to update the bathymetry coverage for the IRL Basin.
· Funding – The stakeholders would fund this monitoring based on the priorities identified by the stakeholders.
· Frequency – The tertiary monitoring would likely be shorter-term monitoring, which would not have to be conducted for the full five-year BMAP period
· The stakeholders will need to identify what, if any, tertiary monitoring should be included in the monitoring plan.  The tertiary monitoring could also be listed in a separate “Research Studies” section in the BMAP.  These studies would be listed as priorities for the stakeholders if funding becomes available.
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