Monitoring Project Work Planning Guidance

Watershed Management – Competitive Projects
July 1, 2012 – December 31, 2012 and

January 1, 2013 – December 31, 2013

Projects Submittal Deadline:  Friday, March 16, 2012
NOTES: 
· This guidance has been significantly reworked.  Please read sections carefully.

· This project work planning is for the calendar year January 1, 2013 to December 31, 2013.
· There will be limited funding for some shorter projects to take place July 1, 2012 – December 31, 2012.
· New this year - includes setting aside funds for WET (toxicity) testing for any project category.
· Please pay close attention to the SWIMS directions. 
This Project Proposal Guidance is intended to provide direction and resource allocation for water resources projects designed to meet Clean Water Act obligations and local management needs. The project guidance indentifies several categories of work. These categories generally fall within the Water Division’s Tier II or Tier III monitoring strategy. 

The goal of this process is to fund cost-efficient work and to support as many projects as possible using the appropriate funding source and where those projects are consistent with the goals of Water Division Monitoring Strategy.  Priorities have been established for how funds will be distributed to help ensure that Division Goals are met and to ensure that funds are spent within their intended uses.

Tier II and Tier III Monitoring

Tier II and Tier III monitoring includes targeted investigations of water quality issues, problems, or evaluation of management practices. Tier II includes site-specific monitoring of targeted areas for problem definition and/or management practice selection. Tier III monitoring includes compliance and/or evaluation of applied management practices. 

Sources of Funds 

Project funds are available from several sources, including federal grants and state money.  Funding may be limited to specific types of data gathering. Project support can be requested to cover costs associated with supplies (including travel, equipment, etc.), LTE staff, lab support (analytical and macroinvertebrate and WET), and/or certain types of contracts. 

Activity/Project Categories

1. EPA Performance Measure SP 12 (Measure W)
SP-12 projects involve showing substantial water quality improvement of impaired waters using a watershed implementation approach.  EPA has deemed that 12-digit HUCs, similar to subwatersheds in Wisconsin priority watershed projects, are to be used as the unit for reporting.   There are also a number of related success story requirements that relate to other EPA reporting requirements that are too numerous to list or describe.

In some instances, Regions may have already completed the necessary monitoring however the reports will be required.  In other instances, additional monitoring may be necessary.  Lakes or streams where we likely have sufficient monitoring information and lakes or streams where additional monitoring is needed and specific monitoring needs have been identified must be addressed in FY11-13.  Lakes or streams where additional discussion is needed to determine the potential for use in federal reporting may be addressed in FY11-13.  (See the file attached here for additional information on SP12 Projects.)
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Project Areas and Monitoring Needs

Regional staff are encouraged to anticipate where pending implementation is likely to result in substantial water quality improvement.  Specific guidance includes:

· The lake or stream must be included in the Department’s list of impaired waters.

· Each project proposal must identify the applicable 12-digit HUCs.

· There must be ongoing implementation – particularly a watershed project – or implementation that is scheduled to begin within one to two years.

· The monitoring must be of the nature that improvement sufficient to “de-list” the water can be documented.

· Annual project reports are required.

· If the project is to span more than one year, the future years’ activities should be outlined.

Activity codes: WTSO, WTSK
Funding: approximately $25,000 federal s. 319 incremental and 106 base, Lake Seg.
Project Writing Instructions, Submittal, and Review/Approval: see Appendix A. 
2. Impaired Waters (303d) Identification, Validation, & Improvement of 303(d) Impaired Waters List

A revised 303(d) List of Impaired Waters was sent to USEPA in April 2010 and a draft list will be submitted to USEPA in April 2012.  This list was dependent upon having representative water quality data to determine which waterbodies should be added or deleted from the list of those not meeting water quality standards.  There have been significant efforts made in recent years to improve data quality, quantity, and documentation associated with the 303(d).  However, we continue to work toward a solid, legally defensive list – including the improving the collection, analysis, and documentation of representative water quality data.

Work Planning Goal: Each Region is to request time and funding to evaluate 15 waters from the current list of waters during the monitoring periods including 7/1/2012 to 12/31/2012 and 01/01/2013 to 13/31/2013
For the current monitoring period, the Integrated Reporting Team will provide a detailed list of specific waters and parameters for data collection to fill known data gaps based on the state's currently available monitoring data and the published WisCALM 2012 Assessment Methodology. This data gap list, specific to the impaired waters program, will be provided either before or during the Biologists Meeting February 2012. Below are a few general categories from which the data gap list will be generated. Through “validation” efforts like this, past and present decisions on use attainment will be more defensible and supported by contemporary data that helps identify both the impairment and the suspected cause for impairment. Areas where data gaps exist: 

Total Phosphorus Waters - TP Data

- Waters listed for total phoshorus but which are missing enough points to confirm an impairment listing based on WisCALM 2012 protocols.

- New waters not currently listed for total phosphorus but which, based on WisCALM assessment protocols, should be priorities for monitoring because they may clearly exceed the standard but are missing a data point or two.

Total Phosphorus Waters - Biological Data

- Waters that are found to be clearly exceeding the phosphorus standard but which do not have biological data to confirm resource degradation (for lakes this is the chl a data and for streams, this includes macroinvertebrate and/or fish IBI data).
Cool IBI Data Collection

- Data collection efforts on listed rivers or streams where fisheries IBI data is missing and where the cool IBI assessment tool can/should be used to confirm condition or to delist a currently listed water due to previously poor or inadequate information. This data gap effort may include reanalysis of existing data using the cool IBI or this may include gathering fresh fish IBI data, depending on what the subject water requires.

Quantitative Habitat

- Data collection on waters listed as "degraded habitat" (for in-stream embeddedness) with a pollutant of: total suspended solids/sediment as pollutants should be monitored for quantitative habitat, macroinvertebrate IBIs, and fish IBIs as appropriate.

Large River Macroinvertebrate IBI Collection

- Data collection on large rivers where the use of the Large River M-IBI assessment tool will be of value. Simultaneous fish, chemistry, and macroinvertebrate collection on these waters is recommended. 

Be aware that any waters placed on the Impaired Waters List before 2006 may not have a documentation sheet to check for historical data.  The integrated reporting team will generate a complete list of waters that do not have documentation in WATERS. Closing our documentation data gap for these waters, particularly where data from the most recent 10 years is currently available, will advance the quality and integrity of our list tremendously. This task will involve summarizing the existing knowledge and information on these waters in the WATERS system using the Impaired Waters Wizard.

Thus, if existing data are available, request time to compile and enter that information in support of listing or de-listing recommendations in WATERS. If existing data are not available or are old and not representative of current conditions, time and laboratory support can be requested to support field for collection of water chemistry, biological sampling, and/or habitat assessments as appropriate. The WisCALM Guidance provides specific parameters needed to make listing decisions. 
Please consider the following when selecting waters for validation:

1) Propose the full amount of time necessary for both field data collection as well as data entry into the appropriate database after results are available.

2) Data available after January 1, 2012 will be will be used in the development of the 2014 303(d) list.

Activity codes: WTSO, WTSK

Performance Measures:  WQ3.1

Funding: approximately s. 319 incremental & 106 grants, Lake Seg.
Project Writing Instructions, Submittal, and Review/Approval: see Appendix A.

3. TMDL Monitoring  - Development of Total Maximum Daily Loads (TMDLs)

Regional staff with previously approved projects involving monitoring for the development of a TMDL should continue as planned.  This also includes requesting funds for modeling and/or writing of a TMDL if those activities are needed to complete the effort.

Activity codes: use the same activity codes as were previously approved.
Performance Measures:  WQ4.1
Funding: federal s. 319 incremental and 106 grants. Lake Seg.
Project Writing Instructions, Submittal, and Review/Approval: see Appendix A. 
4. Use Designation Studies

Regional staff with previously approved projects for use designation updates should continue as planned.  These studies may require fish surveys, macroinvertebrate sampling, water chemistry sampling, and/or habitat assessment.  Regional staff are encouraged to use these projects to supplement information needed to complete pending reports. The data collected for these efforts must be summarized in a formal report and submitted consistent with the Guidelines for Designating Fish & Aquatic Life Uses in Wisconsin Surface Waters (2004):  http://dnr.wi.gov/org/water/wm/wqs/wbud/UDG_FINAL_2004.pdf.
Activity codes: WTSU-02
Performance Measures:  WQ2.2
Funding: federal s. 319 incremental and 106 grants. Lake Seg.
Project Writing Instructions, Submittal, and Review/Approval: see Appendix A. 
5. Monitoring for Watershed Planning
This work includes monitoring waters with little or no data for the purposes of updating water body assessment status (i.e. future monitoring for 303(d) or ERW/ORW status), for making management recommendations, and updating water body and watershed narratives in WATERS.
Activity codes: to be determined
Performance Measures:  
Funding: federal s. 319 incremental and 106 grants. Lake Seg.
Project Writing Instructions, Submittal, and Review/Approval: see Appendix A. 
6. Evaluation Monitoring (Tier III Supplemental)

Requests for supplemental support to conduct compliance monitoring and to evaluate on-the-ground management practices will be considered.  In making a request of this nature, the project author is asked to identify other sources of funding that are being used to conduct the requested project and to provide justification for the request for supplemental funding.
Activity codes: to be determined.
Performance Measures:  various
Funding: federal s. 319 incremental and 106 grants, Lake Seg.
Project Writing Instructions, Submittal, and Review/Approval: see Appendix A. 
7. Toxicity Testing and Related Services

The SLH performs toxicity tests on effluents, sediments, and receiving waters as requested by DNR staff. No fee or lab account code is needed for individual toxicity tests performed under this basic contract. Instead, work is done on a priority basis, as determined by the SLH/DNR Biomonitoring Team. The basic contract only covers the cost of basic toxicity testing, however, if concurrent chemistry analyses are requested another funding source will be needed to cover the cost of that work.

The request for toxicity testing will now be synchronized with Competitive Projects, so that monies for side-by-side chemistry testing can be requested at the same time as toxicity tests. Regional staff are encouraged to anticipate where ambient and sediment testing is to be done in conjunction with chemical testing, and plan accordingly. Once all requests are in, the team prioritizes the work to be done for the fiscal year, based on lab capacity and the importance of the testing that was requested. Regions are encouraged to use the SLH Biomonitoring Lab to gather ambient and sediment toxicity data that can be used to improve the accuracy of the 303(d) list, as this type of testing will be given a higher priority.
Activity codes: to be determined
Performance Measures: various
Funding: federal s. 106 grant.
Project Writing Instructions, Submittal, and Review/Approval: see Appendix A.
8. Wetlands
Funding is available to assist the Wetland program to move forward with wetland monitoring.
Activity codes: WTJI
Performance Measures:  WL4.2
Funding: federal s. 106 grant.
Project Writing Instructions, Submittal, and Review/Approval: see Appendix A.
9. Citizen-Based Stream Monitoring
The purpose of this funding is to provide direction and resource allocation for regional activities that support the Water Action Volunteers Citizen-Based Stream Monitoring Program (WAV). Funds are allocated to integrate WDNR staff participation in the WAV Program and to increase citizen participation in monitoring that meets WisCALM guidelines.  
Major priorities of this funding initiative are: 1) to provide staff time to support the work of citizen monitoring groups currently participating in Level 2 or Level 3 monitoring, 2) to help provide funds for sampling and lab analyses of TSS, nutrients, and/or macroinvertebrates at WAV monitoring stations, and 3) to help meet the equipment needs for citizen monitoring groups. Regional funding requests can be made for reasons listed in the following categories:

Category 1: Support to citizens’ groups participating in Level 2 or Level 3 stream monitoring


a)   Time

Funds may be requested by WDNR regional staff to pay for LTE time to support volunteer stream monitoring activities directly, and/or to allow the staff person applying for funds to have other work completed by an LTE thereby allowing the applicant time to work with citizen stream monitors.
b)
Travel

Funds may be requested to cover travel costs incurred by WDNR staff or a designated LTE in fulfillment of the responsibilities associated with the WAV Program.

c)
Miscellaneous

Funds may be requested to cover miscellaneous costs incurred by WDNR staff or a designated LTE in fulfillment of the responsibilities associated with the WAV Program. 

Category 2: Paying for Lab Analyses, Shipping, Equipment Needs, & Special Projects

a)   Lab Analyses – TSS,  nutrients, and/or macroinvertebrates
Funds may be requested to support citizens in Levels 2 or 3 to monitor TSS, nutrients, and/or macroinvertebrates at stream sites. Funds may also be requested to cover shipping costs for delivery of samples to the laboratory.
b)
Equipment Purchases

Funds may be requested to purchase additional equipment that is needed by participating citizen’s groups to efficiently monitor Level 2 or Level 3 monitoring stations. (Note: The WDNR supplies each participating group with the appropriate equipment to monitor assigned stream sites. The WAV Program sets an expectation that a minimum of three stream sites will be monitored with each set of equipment. In some cases, it is problematic for citizen’s groups to share equipment due to long travel distances/times between individuals to share the equipment, and in other instances, participating groups wish to expand the number of monitored stations. Additional equipment may be necessary to accommodate these situations.)  

c)
Special Projects

Funds may be requested to monitor parameters outside the basic water quality suite (i.e. DO, temperature, continuous temperature, pH, transparency) and outside the lab analyses included in Category 2a. WDNR staff may be working with citizens’ groups to monitor targeted stream sites to identify water quality issues and/or make management decisions.  Funds may be used for costs associated with special projects, such as equipment purchases and lab analyses.

Activity codes: WTSY – All activities related to the coordination of the Water Action Volunteers Citizen-Based Stream Monitoring Program.  
Performance Measures:  WQ2.6
Funding: Approximately $3,000 per Region, with a maximum of $15,000 total federal s. 106 grant.
Project Writing Instructions, Submittal, and Review/Approval: see Appendix A 
APPENDIX A:    PROJECT WRITING INSTRUCTIONS

Project Submittal Highlights
· Submittal Deadline: Friday, March 16th , 2012.

· Projects are being approved for the calendar year (January-December) and a few projects from July 1 – December 31, 2012
· Previously UNFUNDED projects can be found in a folder within the 2013 Proposed Watershed Monitoring Projects folder called Archive for Unused Proposed Projects.:

http://prodoasint.dnr.wi.gov/swims/public/projectDetail.do?id=29122048&name=Archive%20for%20Unused%20Proposed%20Projects[image: image2.wmf]

Archive for Unus


· Regions should provide a regional ranking of the projects with submission by the Regional Water Resources PMT Basin Supervisor or their designee.

· Monitoring Technical Team Regional and Central Office representatives are responsible for ensuring that all project submissions are completed by 3/16/2012.

· The WR PMT will be discussing progress reports for approved projects. 

Project Writing Instructions:   
To access the templates, 

1. If you have been a biologist for a while, you should see a project with your region in your My Projects area (for example WCR Proposed Projects, etc.).

2. Or navigate there by going to the Reports, Maps & Documents tab ( Rivers, Streams - Watershed Program ( Tier II & III Special Project Monitoring ( 2013 Proposed Watershed Monitoring Projects ( Choose your region. 
3. Or go to this link:
http://prodoasint.dnr.wi.gov/swims/public/projectDetail.do?id=21940706&name=2013%20Proposed%20Watershed%20Monitoring%20Projects
Each of the 5 regions will be provided with 10 templates.  If you need more for your region contact Molli MacDonald. 

Projects proposals should provide adequate information to judge the technical and fiscal merits of each project.  Projects are to be submitted in the SWIMS data system.  Choose a template from your region that is not being used (has no title or text).  In the Tasks box, click on Edit Project with Wizard and you will see the following tabs.  Work sequentially through the tabs while saving often.
a) Project Information tab:  


Project Title: Enter.


Project ID: Do not change the ID that is provided.


Project Type (mandatory):  All projects should be Competitive Projects.


Project Subtype (mandatory): The default subtype in the template is Wetlands.  You must change it to 


the one that best represents your project. Choose one of the 13 appropriate subtypes from the drop  


down menu for your project.


Dates : Date this proposal covers 07/01/2012-12/31/2012 or 1/1/2013-12/31/2013.


Activity Code: Choose one that seems to best represent the type of project being proposed.

Purpose: A general description of the “who, what, when, where and how” for the project. This is best 
done in Word so that you can cut and paste into SWIMS in case SWIMS times you out or you forget to 
save.  

Objective: Project Justification: Why is the project necessary and what management question is to be 
addressed? Describe the specific information for the sites to be addressed as part of the project.  In 
providing this information, include the number of sampling locations, the WBIC of the water bodies to be 
sampled, and other relevant information.


Outcome: Performance Measures:  These are milestones that will be reported on in the Division 
Quarterly Report.  Please estimate dates in a manner that encourages success.

1) Number of sample sites associated with the project.

2) Number of sampling events associated with project.

3) Estimated date when sample collection will be complete.

4) Estimated date when all data will be entered into appropriate database.

5) Estimated date when final report will be complete.

6) What database will be used for data storage (i.e., SWIMS, FH database, other?  This does not include water chemistry samples submitted to the State Laboratory of 
Hygiene.)

7) Who will be responsible for entering data into appropriate database?



Comments: Note if project is New or Continuation


Hit Save and Next

b)  Who tab: Choose all the people on the project.  It is easiest to assign everyone involved with the project the  


role of coordinator if they will be entering anything in SWIMS.
c) Actions tab: Pick any actions that might apply – CBSM, AIS, APM, TMDL, delisting, evaluate data, toxicity       
testing, invasives, lake grant, delist, etc.
d) Monitoring tab: Enter your SWIMS stations (the sites where you will be sampling) if you know them.  You 
may have to create stations. If you need assistance with that, contact Molli MacDonald.
e) Resources of Interest tab: Enter any that are applicable.

f) Assessments tab: Enter any that are applicable.
g) Documents tab: Attach any maps, methods or other relevant documents if you have them.
h) Status tab: Enter overall Project Status as Proposed.  Under the Project Status Detail button, answer all the 
questions provided.
i) Budget tab: Create a budget and then enter and SLOH costs if you have them by clicking the button labeled Enter Lab Costs.  New features for this section include the ability to create multiple budgets for multi-year projects and the ability to track the funding source for projects (for example, Great Lakes projects). Describe all anticipated project costs, including:

FTE Hours – No costs anticipated, but it is important to identify the FTE commitment.


LTE Costs – Include total number of hours and anticipated hourly wage.


Supplies – Describe supplies to be purchased.


Travel - mileage

Contractual – Describe the vendor and service to be provided.


Equipment - Explain what specific equipment is needed and why. Identify any capitol equipment needs 
(Cost > $5,000).  Note: Federal funds cannot be used to purchase capital equipment.


Partnership Contributions – Describe any funding provided by other DNR programs or any non-DNR 
contributions.


State Lab of Hygiene (SLOH) – Use the Enter Lab Costs button to enter needed testing, including 
toxicity testing. A default lab account code of WT142 has been added to your template to generate test 
pricing. We will change this as necessary in the future. If you will not have lab costs, you can remove it 
from your project.

j) Review tab: Here you can view a summary of the project and print a copy if you’d like.

k) Exit Wizard: Takes you back to the Project Overview page
Project Submittal: Special projects should be submitted to the WR PMT Basin Supervisor (or designee) in each region.  SWIMS project entry must be completed by Friday, March 16, 2012.

Project Review:  Watershed Monitoring Technical Teams will review all projects submitted and make decisions about which projects to approve. The Teams will evaluate each project proposal according to the following criteria:

b) Completeness:  Is the proposal complete (including cost form and lab spreadsheet)?

c) Project Priority: Consideration will be given to whether or not the project addresses high or lower priority water quality issues (as identified above).

d) Technical Merit:

· Is the project designed in a manner that will ensure a reasonable chance for success?

· Does the project use sound scientific methods?

e) Support Requested: Are the project costs and time estimates reasonable?

f) Data Management: Is the project author committed to data entry?

g) Are the timelines reasonable and does the author have a track record of completing projects on-time?

h) Resources contributed to the project from non-watershed partners.

i) Impact on total funding available.

j) Region’s highest priority.

k) Accountability – has the individual submitting the project completed previously approved Special Projects and any required status updates for projects still outstanding?
Project authors and the WR PMT will be notified of tentatively approved projects by 4/30/2012.  Final approval will be by the Watershed Board by 6/1/2012.  It is likely that the WT Board will approve the recommendations of the Technical Teams.

	Test IDs for commonly used SLOH tests requested in SWIMS

	

	
	

	TEST ID
	TEST DESCRIPTION

	Inorganics

	Nutrients
	

	I440NLD
	AMMONIA-N (SM 4500-NH3H)

	I460GLT
	NITRATE PLUS NITRITE-N

	I470DLT
	TOTAL KJELDAHL NITROGEN

	I520PLT
	TOTAL PHOSPHORUS

	I520PLD
	TOTAL DISSOLVED PHOSPHORUS

	I530CLD
	ORTHOPHOSPHATE AS P, LOW RANGE

	Solids
	

	I640ILT
	TOTAL SOLIDS

	I640ILV
	TOTAL VOLATILE SOLIDS

	I650JLT
	SUSPENDED SOLIDS

	I650JLV
	VOLATILE SUSPENDED SOLIDS

	I640ILD
	TOTAL DISSOLVED SOLIDS, 180 C

	I660NLT
	TURBIDITY

	Miscellaneous

	I120ALT
	ALKALINITY, GRAN TECHNIQUE

	I180ALT
	BOD, 5 DAY

	I240FLT
	CHLORIDE

	I251UNF
	CHLOROPHYLL A, FLUORESCENCE, FF (WELSCHMEYER 1994)

	I251UNL
	CHLOROPHYLL A, FLUORESCENCE (WELSCHMEYER 1994)

	I280HLD
	COD,LOW LEVEL

	I290ALT
	COLOR, TRUE, PT-CO

	I305ALT
	AUTOMATED CONDUCTIVITY, PH & ALKALINITY

	I319VUT
	CYANIDE

	I500ALT
	PH, LAB

	I410ALT
	MBAS, COLORIMETRIC

	I560NLD
	SILICA, DISSOLVED, LOW RANGE

	I600ELT
	SULFATE, AUTOMATED

	I720BLT
	FIELD TESTS (Required if field pH, DO, etc. on Lab Slip)

	Metals

	I370ID1
	IRON, TOTAL , ICP

	I400ID1
	MANGANESE, TOTAL , ICP

	I540ID1
	POTASSIUM, TOTAL , ICP

	I580ID1
	SODIUM, TOTAL , ICP

	I322ID1
	DIGESTION, TOTAL , LIQUIDS, ICP + ICP SETUP

	Trace Low Level Metals
	

	I323ZDR
	DIG, TOT REC, IN BOTTLE, ICPMS

	I495PBC
	CLEAN BOTTLE PREP

	I860ZUT
	ICP-MS 11 TOTAL RECOVERABLE ($97.50 + $6.50 per element)

	I430ZDT
	Mercury, Atomic Fluorescence, (low level)

	I495ZBC
	Clean Bottle Prep, Hg (low level)(glass)

	Bacti

	B200ALT
	MFFCC

	B152ALT
	E COLI ENZYMATIC SUBTRATE QUANTITRAY MPN

	B210ALT
	FECAL STREPTOCOCCI

	Whole Effluent Toxicity Testing

	98100
	TOXICITY, ACUTE, AMBIENT, WATERFLEA (CERIODAPHNIA DUBIA), 48-H STATIC RENEWAL, LC50 (SURVIVAL)

	98101
	TOXICITY, ACUTE, AMBIENT, FATHEAD MINNOW (PIMEPHALES PROMELAS), 96-H STATIC RENEWAL, LC50 (SURVIVAL)

	98102
	TOXICITY, CHRONIC, AMBIENT, WATERFLEA (CERIODAPHNIA DUBIA), 3 BROOD STATIC RENEWAL, IC25 (SURVIVAL & REPRODUCTION)

	98103
	TOXICITY, CHRONIC, AMBIENT, FATHEAD MINNOW (PIMEPHALES PROMELAS), 7-D STATIC RENEWAL, IC25 (SURVIVAL & GROWTH)

	98104
	TOXICITY, CHRONIC, AMBIENT, GREEN ALGAE (SELENASTRUM CAPRCORNUTUM), 96-H STATIC RENEWAL, IC50 (GROWTH)

	98105
	TOXICITY, CHRONIC, SEDIMENT AMPHIPOD (HYALELLA AZTECA) 10-D, SURVIVAL & GROWTH

	98106
	TOXICITY, CHRONIC, SEDIMENT MIDGE (CHIRONOMUS TENTANS), 10-D, SURVIVAL & GROWTH

	98311
	TOXICITY, SEDIMENT AMPHIPOD (HYALELLA AZTECA) 42-D, SURVIVAL, GROWTH, & REPRODUCTION

	98310
	TOXICITY, SEDIMENT MIDGE (CHIRONOMUS TENTANS), LIFE-CYCLE, SURVIVAL, GROWTH, & REPRODUCTION

	61296
	MICROTOX TEST, EC50, BIOSENSOR-BASED MEASUREMENT SYSTEM
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