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Presenter
Presentation Notes
My name is Chris Case, for the past semester I have been working with Dave over in the Annex
To create a program framework of how externally collected water quality monitoring data can be utilized by the Department.
To do this I surveyed 34 states throughout the country to inquire as to how they handle such data



Background

 Clean Water Act- attain a level of water 
quality that “provides for the protection and 
propagation of fish, shellfish, and wildlife, 
and provides for recreation in and on the 
water”
– Purpose of Monitoring

 Utilize untapped monitoring resource
Federal Water Pollution Control Act, As Amended by the Clean Water Act of 1977. Section 101, 33 

U.S.C. 1251. Web 20 Feb. 2011.
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One of the goals of the CWA is to attain a level of water quality that “provides for the protection and propagation of fish, shellfish, and wildlife, and provides for recreation in and on the water
This I the reason that we monitor to help ensure the safety and cleanliness of the states water
The goal of this program framework is to utilize the large amount of untapped water quality monitoring resources in SC to meet the goals of the CWA.



Overview

 Goals of the model framework
 Varying framework structures

– National Pollutant Discharge     
Elimination System

– Citizen Monitoring
 Tiered Data
 Non-Tiered Data
 Certification

– Model Variables 
 Water Quality Monitoring Council http://tripcart.typepad.com/tripcart_th

e_blog/2007/06/picture_of_the__16.h
tml

Presenter
Presentation Notes
I am going to discuss the:
Underlying goals of the framework
Next I will go into the varying structures for the framework including
One based on the National Pollutant Discharge Elimination System
One based on Citizen monitoring and subtypes within this structure such as
	Tiering collected data
	Not tiering
	and using a certification system
Next I will cover different variables for the models
Finally I will discuss the structure of a potential water quality monitoring council



Goals of the Framework

 Obtain water quality data from outside 
of the current monitoring framework

 Utilize groups that are already 
monitoring the water

 Put this data to use in a manner 
valuable to the Department

– Regulatory applications
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The goals of implementing  such a program are to:
Obtain water quality data from sources outside of the
	In addition to the 335 sites that SCDHEC maintains now
Utilize groups that are already monitoring the waters of the state 
	bring the groups up to par with QA requirements
Put this data to use in a manner valuable to the Department




Data Uses

 Regulatory purposes
– 303(d) listing
– TMDL development
– Setting permit limits (NPDES)
– Water quality modeling

 Non-regulatory purposes
– Baseline condition 

documentation
– Assessing BMP
– Public education and 

awareness purposes http://www.strom.clemson.edu/SC
WRC/
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The data can be put to use in one of two ways
	for regulatory purposes 
	Such as
listing of waters as impaired as is required under section 303(d) of the CWA

For calculation of the TMDL or Total maximum daily load of a pollutant. 
Setting permit limits
Finally it can be used for water quality modeling purposes.

On the other hand the data can be used in non Regulatory ways 
	Among other things
Such as creating baseline conditions
Screening the water
Assessing implemented Best Management Practices used to reduce Non pt source pollution
And for public education and awareness among other things




National Pollutant Discharge 
Elimination System, NPDES

 Requires permits for water pollution discharges
– Monitor effluent
– May require instream monitoring

 Ensure water quality standard is not exceeded

http://www.answers.com/topic/ef
fluent
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The first model structure is based on the National pollutant discharge elimination system, NPDES
NPDES requires that any discharger of pollutants into the water of the United States maintain a discharge permit
Through this the dischargers must monitor the effluent they are discharging 
Alternatively a requirement can be made to do instream monitoring
	upstream and downstream of the discharge to ensure water quality is maintained
SC currently requires effluent monitoring



North Carolina’s Monitoring 
Coalition Program

 NPDES permits require instream monitoring
 Permittees form a voluntary coalition 

– Create MOA with Department
 Permit-based instream monitoring not required

 Monitoring locations determined in conjunction 
with the Department

K. Stecker, Personal Communication, February 2, 2011
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The creation of such a program would be based largely on NC’s program titled the NC Monitoring Coalition Program
	which is unique to NC
         A primary step to their program is the requirement of instream water quality monitoring
Dischargers within a watershed form a voluntary coalition for water quality monitoring 
Create Memorandum Of Agreement with Department 
	that the instream monitoring is not required as long as they partake in coalition 
In conjunction with Department decide were to monitor within the watershed 
	with the goal of monitoring the entire watershed



North Carolina’s Monitoring 
Coalition Program

 Beneficial to the permittees as well as the 
Department
– Department receives water quality data
– Permittees save money 
– Obtain data important to the permittees

 Implementing in South Carolina
– Would require adding instream monitoring on 

permits
K. Stecker, Personal Communication, February 2, 2011
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This program is beneficial to both the dischargers within the coalition and the department
Department receives needed water quality data:
	Little to no state money
	Program implemented and funded by the discharger coalition
Discharges save money as opposed to individual monitoring
Obtain data important to the dischargers as well
	ensure the permit limits have standing and that the waters are not contaminated from other sources
Implementing a similar program in SC would first require the shift from discharge effluent monitoring to instream monitoring

 





Citizen Monitoring

 Consist of 
– Academia
– Watershed associations
– Riverkeepers
– Conservancy groups
– Concerned citizen groups

 Work in conjunction with SCDHEC
– Quality Assurance needs

Presenter
Presentation Notes
The next program structure is based on citizen or volunteer monitoring 
This consists of groups outside of the Department collecting water quality data: 
Watershed association, Riverkeepers, Conservancy groups, and concerned citizen groups
	
	These groups are encouraged to collect WQ data relevant to their groups needs	
yet if they work in conjunction with DHEC the data can be put to additional uses
	Many of these groups are collecting data yet not with the extent of quality that is required to put the data to the regulatory uses outlined before
	ie 303(d), TMDL creation, discharger permitting….





Implementing Organization

 SCDHEC
– Implemented and funded within the Department

 Organization(s) outside of Department
– Academia

 Greatest Potential
– Conservancy Groups
– NGOs (among others)
– Responsible for overseeing and implementing program
– SCDHEC’s role 
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	There are a number of possible variables for implementing a citizen monitoring program
	Such as who implements the program?
The program could be fully implemented and funded by DHEC
Otherwise it can be handed off to an external group
Such as a large organization or organizations with interest in water quality monitoring 
Academia is seen as one with the greatest potential due to the available financial and manpower resources
Responsible for overseeing and implementing the program
SCDHEC would create the program framework and provide technical assistance as far as Quality assurance and methodologies



Quality Assurance

 Quality Assurance Project Plan, QAPP
– Ensure integrity of collected data
– Includes:

 Quality objectives,locations to be sampled, sample 
parameters, any limits on data usage

– SCDHEC approval is necessary prior to sampling

SC DHE:C Office of Quality Assurance- Project Plans. SCDHEC. 3 Mar. 2010 Web 12 Feb 2011. 

<www.dhec.sc.gov/environment/envserv/qapp.htm>
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For a program to produce regulatory quality data 
A quality assurance project plan, QAPP, needs to be created
This is to ensure the quality of the collected data 
Included on a QAPP are such things as: Quality objectives, locations to be sampled, frequency of the sampling, sampling parameters, and any limits on data usage
DHEC’s approval is necessary prior to project implementation if data is going to be used in regulatory fashion



Training – One Approach

 Train the trainer
– How and why of monitoring
– Proficiency test

 Annual initial training
 Annual refresher course
 Can be held at a 

geographically accessible 
location http://www.westchestergov.com/CVM

P/photogallery/CVMP_5.htm
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One example of some options for the training of volunteers:
Is a method of training the trainer could be utilized 
	In which interested groups will send a representative or two to a training session they are then sent back to train the volunteers within their groups this will 	help to limit resource expenditures
The training session will teach the how and why of water quality monitoring 
A proficiency test will also be administered  
There could be an annual initial training session for any new groups as well as a annual refresher courses
These can be held geographically accessible locations for the volunteers
	such as one in the upstate, one in the mid-lands, and on in the coastal region. 




Staff

 One full time and one part time staff 
member
– Collaborate with the citizen groups
– Data Management
– Create and update QA methods manual 
– Coordinate training sessions

 Funding option 
– Grant research
– Charity/fundraising events
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A number of surveyed states utilized one and a half FTE to implement a program
Staffing needs for the program 
Could require one full time and one part time staff member with the duties of 
Collaborate with the citizen groups, Data Management, Create and update QA methods manual, Creation and upkeep of website, and Coordinate training sessions
In addition a large function of the staff members will be to research potential grants and organize charity and fundraising events
Volunteers can be maintained to carry out any of these duties as well 



Substructure One: 
Data Tiering

 Tiers 1-3 
– 1: Introductory
– 2: Additional sampling methods
– 3: Approved methodologies 

 Only third tier data will be accepted for regulatory 
purposes

– QAPP

 Tier one and two data can be accepted for non 
regulatory purposes
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Tiering the data, or dividing it by quality, is one potential sub structure within the volunteer monitoring model
Data can be tiered as to the training and quality assurance underlying data collection
There can be three tiers 
	ranging from Introductory to advanced or 1-3
The first tier will be an introductory class covering theories as to why and what are monitored 
The second tier will cover additional sampling methods 
The third tier will be geared strongly towards correct methodologies and emphasis will be placed on QA/QC 
Only the data obtained from the third tier of training will be accepted for regulatory purposes
will also require a Department approved QAPP
Where as tier one and two can be accepted for non regulatory purposes. 



Substructure One: 
Tiered Training

 Tier 1
– Half day in class 
– Half day in field

 Tier 2
– Additional day of training 
– Additional monitoring methods

 Tier 3 
– Additional day of training 
– Emphasis on proper methods and QA 
– Sampling in the same manner as SCDHEC employees
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The training requirements for
Tier one could be
Half day class covering how and why we monitor
Half day in the field learning simple transparency tests 
	such as secchi disk methods
Tier two 
Requires an additional day of training 
Pertaining to collection methods for physical parameters, nutrients, chemistry and biological sampling
Tier three 
Requires an additional day of training 
Emphasis will be placed on proper methods and QA
The sampling will be in the same manor as DHEC employees
To move up the tiering system volunteers must first obtain training in the lower tiers




Data Tiers
Tier Uses QA Needs

1 Public education and awareness No DHEC approved QAPP needed, yet certain 
methodologies are encouraged

No need for maintenance of calibration logs, current 
SOPs, or Chain Of Custody

2 Track performance of TMDL implementation
Raise red flags for follow up by a SCDHEC 

employee
Baseline creation

Utilize SCDEHC approved sampling methodologies 
There may exist deviations; such as 
sampling frequency or utilizing a laboratory 
that is not certified    

No need for maintenance of calibration logs, 
current SOPs, or Chain Of Custody

3 Listing of water on the 303(d) list        
Use with TMDL development
Used for WQ modeling

SCDHEC pre-approved QAPP
Utilization of a certified laboratory 
Calibration logs, current SOPs, and proper Chain 

Of Custody must be maintained
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This table is table one in the handout and entails the three tiers, what the data can be used for from each tier, as well as the QA needs for each.



Substructure Two:
Non-Tiering System

 Only data collected with a QAPP will be 
accepted

 Training will be to the level needed to collect 
regulatory data
– Same as SCDHEC employee

 Only citizen groups with the goal of meeting 
these requirements will participate in the 
program
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An additional method is through a system in which the agency is only interested in regulatory quality data
In this structure only data collected in conjunction with a pre-approved QAPP will be accepted
All training will be geared toward the level needed to collect regulatory data 
	All methods and QA measures will be the same as those utilized by DHEC employees
Only citizen groups with the goal of meeting these requirement can partake in the program 
	



Pros and Cons of Data Tiering

Pros
 Citizen involvement

– Less pressure on 
volunteers

– More flexibility of 
commitment 

 Additional uses of the 
data

 Ensure experienced 
volunteers

Cons
 Data cannot be directly 

compared between tiers 
 Less dedicated volunteers 
 Volunteers take 

responsibilities too lightly 
 Goes against SCDHEC’s 

true purpose of program
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Pros
Citizen involvement
	More people may become involved in a tiered system because the training and data collection are not as intensive the lower tiers
There is also less pressure on volunteers when the data does not have be legally defensible
Data can be put to additional uses:
	Raising red flags
	Supplemental data on biennial lists
Volunteers can work there way up the training ladder, therefore ensuring that when they reach the top tier of training they are experienced samplers

Cons
Data can not be directly compared 
	if different methods and QA measures are used
Volunteer may be less dedicated if the data is not being put to regulatory uses 
Volunteers in the lower tiers may take their responsibilities too lightly  
Tiering the data goes against the true purpose of the program and that is to generate data that can be of use to the Department



Substructure Three:
Certification

 Volunteer are certified to collect data for 
differing parameters

1. Introduction/Transparency methods
2. Chemistry and nutrient sampling
3. Physical parameters
4. Biological monitoring

 All certifications are for regulatory quality data

Presenter
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Another version of the citizen monitoring program is certifying volunteers for monitoring different parameters
	Volunteers will attain the certifications that are relevant to their respective groups
Volunteers, no matter certification, are trained to the level for collection regulatory data
	Therefore there will be a great emphasis on proper methods and quality assurance measures



Substructure Three: 
Pros and Cons of Certification

Pros 
 Citizen involvement
 Data can be used for 

regulatory purposes
 Comparable data
 Ensure experienced 

volunteers

Cons
 Not becoming certified 

past the introductory 
certification 

 More complicated 
system
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The pros and cons of this model structure 
Citizen involvement
	even if only monitoring transparency; this would help to create citizen awareness of water quality issues
Data is useful in a regulatory sense no matter the certification 
Comparable data is obtained as well because all sampling  will be of the same methods
Volunteers can work their way through the certifications, therefore ensuring experience samplers

Cons
May cause volunteers to not pursue further certifications beyond the introduction as the training is more intensive
The training system in more complicated
	than for a non tiering data collection system 




Model Variables

 Organizational division 
– Region
– Water body type

 Umbrella QAPP for the program
 Funding

– Clean Water Act
– USDA Grants
– NRCS
– SC Grants

 Data submittal format

http://www.epa.gov/ne/lab/reportsdocumen
ts/wadeable/equipment/sondes.html
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There are a number of variables that can be incorporated into each model as well
	There can be a few implementing organizations in different regions ex upstate midlands and coastal
	Easier for volunteers to attend annual training
	A number of state have two programs one for streams and rivers and another for lakes
Opposed to each group needing a QAPP for their project, a umbrella QAPP covering the whole program may be a potential option
Funding sources will vary to a large degree depending on what organization implements the program
	section 319 of the CWA outlines a non-point source grant program
	also section 604 outlines a grant program water quality management planning 
	USDA Grants including 	National Integrated Water Quality Program
	NRCS Grants		
	SC Grants environmental grants	Coastal community Foundation,VKRF (v. Kan Rasmussen foundation) 
		These are some examples of grants that other states are utilizing to fund such a program
Data submittal 
	either create a data depository website for direct integration of data into organizational database that is linked to DHEC
Create an easily implement able excel template
	Former requires more resources upfront and less in the long run, the opposite is true of creating a template
	




Water Quality Monitoring Council

 Collaboration organization
– Potential to implementing 

volunteer training sessions
– Communication network
– Leveraging resource and 

knowledge
– Work towards uniformity

 Training and SOPs
– Data sharing network 

 Help to organize program
http://diagoal.blogspot.com/
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Finally a number of states have what is called a water quality monitoring council
	It is a state wide water quality collaboration organization, 
That brings all of the stakeholders in water quality monitoring to the table and creates a communication and data sharing network
It can also be a potential organization to hold training sessions and create uniformity amongst the citizen groups

A council can be used to help bring the volunteers groups together 
	Yet wont be feasible to implement the overall framework model due to the staffing needs of a program
	



Water Quality Monitoring Council 
Structure

 Composed 
– Federal, state, and local agencies, conservation groups, 

academia, and concerned citizen groups

 Formal Vs Non Formal
 Funding

– Grants
– Membership fees/donations

 Database can be used to avoid duplicate efforts
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Council is composed of groups that partake in water quality monitoring within the state and is open to any groups within this community 
Such as Federal, state, and local agencies, conservation groups, discharge collations, and concerned citizen groups
Can be of a formal structure and set up a non profit
	Otherwise can be set up as an informal organization
Depending on the structure of such a council funding will be minimal, yet can stem from
	Grants and/or membership fees and donations 
Can create a database of all collected data or one only of metadata so that groups interested in monitoring can see if anyone is already doing the work they plan to do.



Advice

 Program structure is dynamic
 Create good working relationship with citizen 

groups
 Work to address skepticism 
 Budgeting issues

http://extension.usu.edu/waterquality/ht
m/citizen_monitoring/
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The program is not set in stone various parts of each of the outlined structures above can be incorporated to create a final program
	such as utilizing the discharger coalition’s data as well as creation of a citizen monitoring program in some facet. 
A positive relationship with the citizen groups is imperative to the creation of a successful citizen monitoring program 
Need to address skepticisms of citizen monitoring early in the process as to foster a positive environment 
Finally budgeting for the implementing organization need to remain on the conservative side because year to year this can change drastically



Deliverable

 Document of the Potential Frameworks
– Two major model structures 
– Three citizen monitoring sub structures

 Pros and Cons
 Variables of each

– Water Quality Monitoring Council structure
 Listing of potentially interested organizations 
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