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The Monetary Value of Volunteer Water Quality Monitoring in Virginia
At a Glance
Virginia has a long history of using volunteer water quality data to help characterize state waters. In Virginia, citizen volunteers: 

· Consist of over 140 monitoring groups, with at least 1,293 active volunteers monitoring 867 locations.

· Donate over 81,924 hours a year monitoring. 

· Typically have monitoring budgets of less than $5,000.

· On average receive 51.5 percent of budget from grants or endowments.

· Have direct operating costs statewide of over $1,229,400 per year.

· Accrue total direct and in-kind costs of volunteer monitoring at least $3,252,100 per year.

What is Volunteer Water Quality Monitoring?
Volunteer water quality monitors are individuals who donate their time to monitor water quality, which can include a wide range of tests. Volunteers can work as individuals but most work as members of a larger group. Monitoring groups can range from an informal group of individuals who have a similar interest to highly organized and managed groups overseen by statewide or national-based organizations. 

In November 2018, DEQ developed a survey to better quantify the amount of time and resources that go into volunteer monitoring. The results suggest volunteers donate a far greater amount of time and resources than was previously thought. 

How Was the Survey Conducted? 
A two-part online survey was developed and sent out to the monitoring community through several channels to ensure the widest possible reach. The first part of the survey was filled out by senior program staff of a monitoring group with questions focused on overall conditions of the group, such as monitoring budgets, number of sample stations and related topics. 

The second part of the survey was open to individual monitors and asked about their personal experiences in the same topic areas (for example, time spent monitoring, miles driven, etc.). One of the goals with this dual survey design is that if both sides provided similar responses, it would provide a higher degree of confidence that the results accurately reflect volunteer monitoring activities across Virginia. 

To maximize the rate of survey completion, questions were designed to be easily and quickly answered. This was achieved by having many questions organized into categories, or “bins,” whereby participants could quickly provide reasonable estimates. Where possible, questions did allow participants to provide more precise information. In addition, the majority of questions were optional, so participants not wishing to share specific or personal information could continue answering subsequent questions.

Who Responded to the Survey?
The survey received 239 responses. Of these responses, 227 were from organizations that identified themselves as being associated with volunteer monitoring. Of the approximately 140 known active volunteer monitoring groups in Virginia, members from 60 organizations responded. While not all-encompassing, the number of responses from a diverse set of organizations did provide a thorough cross-section of the volunteer monitoring community. 



What were the Survey Results?
Using the 31 received group coordinator responses, it is estimated that at least 1,293 people are active in volunteer water quality monitoring and sample at a minimum of 867 locations. Large coordinating organizations, such as Virginia Save Our Streams and Alliance for the Chesapeake Bay, oversee the majority of active volunteers. These organizations are made up of smaller member groups that use the protocols and submit data to the larger organizations. The size of a monitoring group varies widely from as few as two people to over 400, with an average of 41 volunteers in a typical group monitoring an average of 28 sites. 

As outlined in Table One, the survey revealed that volunteers monitor a wide variety of parameters. These parameters range from simple field tests, like pH, to advanced laboratory based analysis, such as chlorophyll-a measurements. 

Table One: Parameter Categories the Groups Monitored
	Algae 
(Chlorophyll-a, etc.)
	Bacteria 
(E. coli, etc.)
	Benthic Macroinvertebrate
	Field Readings (pH, Temperature, etc.)
	Nutrients (Nitrogen, etc.)
	Water Clarity (Turbidity, etc.)
	Other

	9.68%
	67.74%
	61.29%
	70.97%
	38.71%
	64.52%
	12.90%



As the above table suggests, groups tend to monitor more than one parameter category. Chart One indicates a majority of groups (48.39 percent) reported monitoring three to four parameter categories. The most popular parameters monitored were field readings, bacteria and water clarity, with 58 percent of responding groups indicating they monitor these three parameters at the same time. 

Chart One: Total Parameter Categories Monitored by Group


Monitoring Budgets and Funding Sources
The monitoring budget of groups varied widely, from less than $1,000 per year to over $100,000. As the survey did not have groups report their exact budget, the calculated total monitoring budget for responding groups was determined to be at least $611,000 using the midpoint of each reported category as outlined in Table Two.

Table Two: Monitoring Budgets of Volunteer Groups
	Yearly monitoring group water monitoring budget
	Monitoring Groups
	Percent of Total 

	$0 - $1,000 (assumed budget of $500)
	12
	40.00%

	$1,000 - $5,000 ($3,000)
	10
	33.33%

	$5,000 - $20,000 ($12,500)
	4
	13.33%

	$20,000 - $50,000 ($35,000)
	0
	0.00%

	$50,000 - $100,000 ($75000)
	3
	10.00%

	$100,000 - $500,000 ($300,000)
	1
	3.33%

	Estimated Yearly Monitoring Budget
	$611,000



As noted in Table Two, over 73 percent of groups responding to the survey reported monitoring budgets of less than $5,000 per year. In addition, groups reported that funding from grants and endowments comprise a weighted average of 51.5 percent to their monitoring budget as outlined in Table Three. It is worth noting that the groups who reported they do not overly rely on grants were often affiliated with local government or university programs, or have developed a strong membership or association fee infrastructure to support their program.

Table Three: Percentage of Monitoring Budget from Grants or Endowments
	Percent of Budget
	0%
	5%
	10%
	25%
	50%
	75%
	90%
	100%
	Weighted Average of Budget

	Groups Responding
	6
	2
	3
	1
	5
	2
	2
	9
	51.50%



Paid Staff Costs
While volunteers donate their time, the survey showed that a number of groups (16 of the 31 group coordinators) reported employing paid staff. The staff duties varied widely from coordinating and training volunteers to running laboratory samples. This is especially true with larger groups, as coordinating numerous volunteers requires specialized skills and significant investment in time. As outlined in Table Four, of the 39 paid staff reported in the survey, an average of 43.6 hours a month is spent on water monitoring and volunteer coordination activities. Respondents also reported an average wage of $21.54 per hour for paid staff. This equates to an estimated staff cost of about $439,160 per year by volunteer groups. 

Table Four: Volunteer Group Paid Staff Time and Annual Cost
	[bookmark: _GoBack]Total number of paid staff reported in survey
	39

	Average paid staff hours worked per month on water monitoring activities
	43.6

	Total estimated hours worked each year by reporting groups
	20,404.8

	Average hourly rate for paid staff
	$21.54

	Estimated total salary for paid staff involved in volunteer monitoring
	$439,159.39



Costs of Volunteer Time and Unreimbursed Expenses
While volunteer time is donated, it does not mean there is no cost involved. People who volunteer give up their time to perform a service that could have been spent in paid work. It is standard practice to account for this time by assigning an hourly rate that is comparable to the average salary and benefits of a typical worker on a local, state or national level. 

In Table Five, group coordinators reported that each of the 1,293 volunteers active in their groups spent an average of 5.28 hours a month monitoring water quality, driving to and from sites, and reporting data. Individual volunteers reported a similar monthly average of 5.53 hours. Using the 5.28 hours per month figure and the national volunteer hourly average of $24.69 per hour reported for 2018 by the Independent Sector1, it is estimated that at least $2,022,700 was donated in volunteer time for 2018. 

Table Five: Value of Volunteer Time Spent Monitoring Water Quality
	Average volunteer hours worked per month on water monitoring activities
	5.28

	Total volunteers represented in survey
	1293

	Estimated hours worked per year by volunteers reported in survey
	81,924.48

	Volunteer in-kind rate per hour
	$24.69

	Estimated equivalent wage  of volunteer time
	$2,022,715.41



In addition to time donated to monitor water quality, survey participants were asked to report additional unreimbursed costs they accrue as part of their monitoring activities. Costs include mileage driven to collect samples as well as paying for supplies and equipment out of pocket. As summarized in Table Six, group coordinators reported volunteers drive an average of 29.3 miles per month. This closely matched the 31.1 miles per month average reported by individual volunteers. Using the 29.3 mile average for each volunteer, along with the IRS charitable mileage rate of $0.14 per mile2 it was estimated that volunteers spent at least $63,600 each year in mileage costs. As a side note, the survey shows that Virginia volunteers reported driving at least 454,600 miles per year to collect water samples. This is nearly the same distance as going to the moon and back (477,714 miles average round trip). 

Table Six: Unreimbursed Volunteer Driving Costs
	Average number of miles driven each month by volunteers
	29.3

	Total number of volunteers represented in survey
	1,293

	Total estimated miles driven by volunteers each year
	454,618.8

	IRS Chartable Rate per mile
	$0.14

	Mileage cost accrued by volunteers at $0.14 per mile
	$63,646.63



The survey also found that volunteers donate a significant amount in the form of out-of-pocket monitoring expenses.  As this particular question had responses organized into bins, the average value was calculated using the mid-point of each bin. For example, $100-$250 was calculated as $175.  Individual volunteers reported spending an average of $89.48 each year while group coordinators estimated $33.06. 

Due to the wide difference, it was determined the higher value of $89.44 reported by the volunteers is more likely accurate as the volunteer would directly know how much they spent in supplies and materials. As stated in Table Seven, using $89.44 per volunteer figure, it is estimated the 1,293 volunteers represented in this survey accounted for at least $115,600 in unreimbursed expenses. 

Table Seven: Volunteer Unreimbursed Annual Costs
	Estimated volunteer expense paid out of pocket in 2018
	Percentage Indicating Expense

	$0
	22.95%

	<$100 (assume $50)
	59.02%

	$100-$250 ($175)
	12.02%

	$250-$500 ($375)
	3.83%

	$500-$1,000 ($750)
	1.09%

	>$1,000 ($1500)
	1.09%

	Weighted Average Out-of-Pocket Cost per Volunteer
	$89.44

	Estimated Out-of-Pocket Cost of All 1293 Volunteers
	$115,645.92



What Were the Limitations to the Survey?
While the survey was the most complete ever conducted on citizen water quality volunteer expenses in Virginia, not all volunteer groups responded. DEQ currently estimates there are 140 active volunteer water quality monitoring groups. Many of these groups are part of larger organizations, such as Virginia Save Our Streams, who did provide a summary of their overall activity. However, several notable moderate to large groups that work independently of these responding organizations did not take part in the survey. In addition, some questions may have had some degree of overlap. For example, some groups may have calculated their monitoring budget to include staff time or individual volunteers may have accounted for mileage costs as an out-of-pocket expense.

With these factors in mind, the actual costs experienced by volunteer monitoring groups in Virginia may differ from reported values. It is considered likely that the reported values underestimate actual costs given the lack of input from a number of groups that would have resulted in higher values in terms of volunteer hours, monitoring budget, and reported expenses.

What Conclusions Can We Draw from the Survey?
Citizen volunteer groups provide an impressive amount of water quality data to Virginia.  As indicated by the survey, the actual value contributed by collecting this data is often far greater than what is referenced in a monitoring plan or grant request. Drawing from the responses received, it can be reasonably estimated that over $3,252,100 worth of volunteer time and expense was provided by citizen water quality volunteer groups to Virginia in 2018. Over $2 million of that amount represents the time donated by volunteer monitors in 2018.

On a monitoring station basis, using the reported 867 sites monitored by survey respondents and assuming each station was sampled monthly, the average direct and in-kind monthly cost to support monitoring one volunteer station is $312.59. About $200 of that amount represents donated volunteer time per station per month. 

The survey results clearly show that volunteers provide a valuable service to Virginia in providing data to help the Commonwealth evaluate water quality. In the 2018 305(b)/303(d) Integrated Report, DEQ received 23% of the total stations included in the report from volunteer groups. The volunteer data helped the agency characterize water quality at over 3,650 miles of streams, 41 square miles of estuaries, and nearly 30,000 acres of lakes.  Without their valuable contributions, Virginia would have a significantly diminished capability to gauge water quality. 











Additional Information
James Beckley	Stuart Torbeck
Quality Assurance Coordinator	Water Quality Data Liaison
(804) 698-4025	(804) 698-4461
James.Beckley@deq.virginia.gov	Charles.Torbeck@deq.virginia.gov 

DEQ Citizen Monitoring Homepage: https://www.deq.virginia.gov/Programs/Water/WaterQualityInformationTMDLs/WaterQualityMonitoring/CitizenMonitoring.aspx
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