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2016 LaRosa Partnership Final Report
Program Overview

The White River Partnership (WRP) launched a Water Quality Monitoring (WQM) Program in 2001 in an effort to identify and better understand potential threats to water quality in our watershed.  Since 2001 the WRP has been monitoring water quality at locations throughout the watershed over the summer months with the help of a dedicated group of volunteers.  These volunteers measure conductivity (Oakton pens), turbidity (tube and secchi disk), and sample for the presence of E. coli. (WRP processes bacteria samples in-house using an IDEXX Quanti-tray/Colilert system).  Results are distributed to town offices and interested citizens via email, WRP website, and Facebook as they become available and are also summarized in an annual report.

Over the years our routine WQM program has highlighted sites with chronically elevated levels of E. coli.  Bacteria levels at sites along the First, Second and Third Branches of the White River have consistently exceeded the seasonal standard for E. coli.  The WRP has engaged in an adaptive WQM program in an attempt to better understand those high bacteria numbers.  Sample collection for the adaptive WQM is done by WRP staff and interns or AmeriCorps members.  

2013:  Bracketed three potential sources of bacteria on the Second Branch (two farms and one village center), plus 3 tributaries to the Second Branch.  
· Did not reveal any major bacteria sources.  
· In wet conditions, there was a clear downstream increase in E. coli levels but levels were also elevated all along the Second Branch.  
· E. coli levels even exceeded seasonal standards at the topmost site in the watershed, leading us to question the source (wildlife, agricultural runoff, failing septic systems?)
2014: Focused efforts on eliminating tributaries to the Second Branch as significant contributors of bacteria to the Second Branch; sampled 12 Second Branch tributaries in 2014.
· With a few minor exceptions, appears unlikely that any of these tributaries are contributing much to elevated bacteria levels at sites along the Second Branch.
· Conclusion that E. coli is probably coming from sources along the Second Branch itself. 

2015: With concern that wildlife activity or resident populations of E. coli (evidenced by high E. coli levels detected at topmost site in 2013, WRP in-house data) may be obscuring ability to detect inputs from agricultural runoff and failed septic systems along the Second Branch, we partnered with LaRosa to sample nutrients (Total Nitrogen (N), Nitrate/Nitrite (NOx), and Total Phosphorus (P)) and turbidity at 4 sites high up in the Second Branch watershed.
· Total phosphorus was the only LaRosa Partnership parameter that approached or exceeded thresholds updated in the 2016 VT Water Quality Standards. “Background levels” of phosphorus appear to be somewhat elevated in this upstream portion of the Second Branch, even in the vicinity of the beaver-influenced, non-agricultural site SB1 near the top of the watershed. This is likely related to the Second Branch being classed as a warm-water, medium gradient stream.
· Site SB4 (downstream) exceeded the warm-water, medium gradient threshold of 27 μg/L total phosphorus on one of the four sampling dates in 2015 and exceeded the Class B1 threshold (2016 standards) of  21 μg/L on one other date. 
· E. coli MPN levels never exceeded the VT Water Quality Standards daily threshold of 235 colonies/100 ml at any site. Site SB4 (most downstream of the four sites) had a seasonal geometric mean of 144, however, exceeding the seasonal threshold of 126 colonies/100 ml. 
2016: We partnered with the LaRosa Laboratory to again test nutrient levels (Total Nitrogen, NOx, and Total Phosphorus) and turbidity at four sites at the top of the Second Branch watershed on four dates, and added five sites on the Third Branch in and downstream of Randolph on two dates (see Table 1).  WQM staff collected samples for the LaRosa Partnership during summer 2016 as follows: June 8 (Second Branch), July 6 (Second and Third Branches), August 17 (Second and Third Branches), and September 14 (Second Branch).  The WRP hired Green Mountain Courier to transport the samples to the LaRosa Lab in Burlington for processing; results are available online (https://anrweb.vt.gov/DEC/_DEC/VolunteerMonitoring.aspx). 
Table 1: 2016 LaRosa Partnership Sampling Sites 
	SITE
	DESCRIPTION
	TOWN

	SB1
	Second Branch – upstream of Taylor Hill Rd
	Brookfield

	SB2
	Second Branch – downstream of the culvert on Taylor Hill Rd
	Brookfield

	SB3
	Second Branch – at the bridge to the gravel pit
	Brookfield

	SB4
	Second Branch – upstream of the confluence of Sunset Brook
	Brookfield

	HDR
	Third Branch – Hedding Dr, DS of Randolph WW Tx Plant
	Randolph

	AYB
	Ayers Brook mouth
	Randolph

	GCB
	Third Branch – Golf Course Bridge (Montague GC)
	Randolph

	USF
	Third Branch – Upper Stock Farm Rd
	Randolph

	SFR
	Third Branch – Lower Stock Farm Rd
	Bethel


Water Quality Standards for 2016 Parameters
Total Phosphorus
In all waters, total phosphorous loadings shall be limited so that they will not contribute to the acceleration of eutrophication or the stimulation of the growth of aquatic biota in a manner that prevents the full support of uses.

Phosphorus standards (2016) for Vermont streams depend on the stream Type and Class. 
 The Second Branch is considered a warm-water, medium gradient stream while the Third Branch is a medium, high-gradient stream (applicable thresholds highlighted grey in table below). 

“Class B(1)…Management Objectives. Waters shall be managed to achieve and maintain very high quality aquatic habitat…. Classes A(2) and B(2)…Management Objectives. Waters shall be managed to achieve and maintain high quality aquatic habitat.” 

	Table 2. Combined Nutrient Criteria for Aquatic Biota and Wildlife in Rivers and Streams1


	Class A(1)                                       Class B(1)                             Classes A(2) and B(2)

	Stream

Type2
	Warm- Small,       Medium,    Water, High-        High-        Medium Gradient   Gradient    Gradient
	Warm- Small,       Medium,    Water, High-         High-        Medium Gradient    Gradient   Gradient
	Warm- Small,       Medium,    Water, High-         High-      Medium Gradient   Gradient   Gradient

	Nutrient Concentrations

	Total

Phosphorus
(µg/L)3
	10
	9
	18
	10
	9
	21
	12
	15
	27

	Nutrient Response Conditions

	pH
	Not to exceed 8.5 standard units.

	Turbidity
	Consistent with the criteria in § 29A-302(4) of these rules.

	Dissolved

Oxygen
	Consistent with the criteria in § 29A-302(5) of these rules.

	Aquatic

Biota
	Consistent with the criteria under § 29A-305(a) of these rules.

	1. Compliance with nutrient criteria shall be achieved either by compliance with the nutrient concentration values

specified above or by compliance with all nutrient response conditions.  In situations where the applicable nutrient

concentrations are achieved but the nutrient response conditions are not met as a result of nutrient enrichment, the Secretary may establish alternate nutrient concentration values on a site-specific basis, as necessary, to achieve compliance with the nutrient response conditions.  All waters shall maintain a level of water quality that provides for the attainment and maintenance of the water quality standards of downstream waters.
2.  Stream type determinations made by the Secretary are based on biological community types that relate to stream size, gradient, and elevation.

3. Not to be exceeded at low median monthly flow during June through October in a section of the stream representative of well-mixed flow.


Total Nitrogen / NOx

In all waters nitrates shall be limited so that they will not contribute to the acceleration of eutrophication, or the stimulation of the growth of aquatic biota, in a manner that prevents the full support of uses.

Nitrogen should not “exceed 5.0 mg/l as NO3-N at flows exceeding low median monthly flows, in Class B(1) and B(2) waters.”

Turbidity

“Cold Water Fish Habitat. Turbidity levels not to exceed 10 NTU (nepholometric turbidity units) as an annual average under dry weather base-flow conditions….
All Other Waters. Turbidity levels not to exceed 25 NTU as an annual average

under dry weather base-flow conditions.”

LaRosa Partnership Sampling Results
The sampling done as part of the LaRosa Partnership provides a snapshot of the total nitrogen, nitrite/nitrate, total phosphorus, and turbidity at the sampling sites.  The results from the 2016 sampling dates are displayed below in Table 3. 
Table 3:  Results from LaRosa Partnership Sampling

	Sample Site
	Date
	Qualitative flow
	Total Nitrogen (mg/L)
	Nitrite-Nitrate
(mg/L)
	Total Phosphorus (μg/L)
	Turbidity (NTU)

	SB1
	6/8/2016
	Moderate
	0.16
	<0.05
	18.3
	2.37

	SB2
	6/8/2016
	Moderate
	0.19
	0.06
	14
	1.5

	SB3
	6/8/2016
	Moderate
	0.27
	0.15
	14.7
	2.75

	SB4
	6/8/2016
	Moderate
	0.37
	0.24
	27.8
	4.89

	SB1
	7/6/2016
	Low
	0.11
	<0.05
	28.4
	4.77

	SB2
	7/6/2016
	Low
	0.16
	<0.05
	22.7
	4.27

	SB3
	7/6/2016
	Low
	0.26
	0.16
	17.4
	2.68

	SB4
	7/6/2016
	Low
	0.41
	0.31
	23
	2.38

	HDR
	7/6/2016
	Low
	0.33
	0.31
	6.9
	0.44

	AB
	7/6/2016
	Low
	0.36
	0.31
	10.7
	1.07

	GCB
	7/6/2016
	Low
	0.34
	0.29
	9.84
	0.68

	USF
	7/6/2016
	Low
	0.32
	0.27
	11.6
	0.96

	SFR
	7/6/2016
	Low
	0.3
	0.24
	11.2
	0.93

	SB1
	8/17/2016
	Low
	0.16
	<0.05
	26.1
	3.81

	SB2
	8/17/2016
	Low
	0.19
	<0.05
	25.7
	4.37

	SB3
	8/17/2016
	Low
	0.23
	0.15
	19.7
	1.81

	SB4
	8/17/2016
	Low
	0.4
	0.3
	37.3
	6.12

	HDR
	8/17/2016
	Low
	0.33
	0.36
	27.6
	0.34

	AB
	8/17/2016
	Low
	0.29
	0.27
	12.1
	1.37

	GCB
	8/17/2016
	Low
	0.32
	0.34
	30.4
	0.65

	USF
	8/17/2016
	Low
	0.28
	0.29
	16.2
	1.11

	SFR
	9/14/2016
	Low
	0.28
	0.27
	12.9
	1.46

	SB1
	9/14/2016
	Low
	0.16
	<0.05
	25.2
	4.49

	SB2
	9/14/2016
	Low
	0.17
	<0.05
	24.9
	4.39

	SB3
	9/14/2016
	Low
	0.35
	0.24
	16.6
	4.73

	SB4
	9/14/2016
	Low
	0.56
	0.44
	25.9
	3.13


Yellow highlighted values exceed the VT Water Quality Standards (2016) threshholds for applicable stream type and Class. Though flagged here for individual samples, the threshholds are actually designed to be applied to a seasonal average.
· Total phosphorus was again the only LaRosa Partnership parameter that approached or exceeded thresholds updated in the 2016 VT Water Quality Standards. 
· On the Second Branch, Site SB4 (downstream) exceeded the Class A2/B2 warm-water, medium gradient threshold of 27 μg/L total phosphorus on two of the four sampling dates in 2016 and exceeded the Class B1 threshold (2016 standards) of  21 μg/L on the other two dates. The Total Phosphorus seasonal average for four sampling dates at SB4 was 28.5 μg/L.

· Site SB1 (beaver influenced, upstream of ag fields near the top of the Second Branch watershed) also exceeded the Class A2/B2 warm-water, medium gradient threshold of 27 μg/L total phosphorus on one sampling date. SB1 and SB2 both exceeded the Class B1 threshold of 21 μg/L on three of four sampling dates, as well as exceeding 21 μg/L for the seasonal average of the four dates. (As noted for the 2015 results, “background levels” of phosphorus appear to be somewhat elevated in this portion of the Second Branch)
· On the Third Branch, both Hedding Drive (downstream of the Randolph wastewater treatment plant, 17.25 μg/L) and Golf Course Bridge (20.12 μg/L) had seasonal averages exceeding the Class A2/B2 threshold for medium, high gradient streams (15 μg/L). With just two sampling dates on the Third Branch, however, these exceedances were largely related to a 0.3 in rainfall after a long dry spell on one of the sampling dates (the river was still at Low flow levels). None of the Third Branch sites exceeded 15 μg/L Total Phosphorus on the dry sampling date.
Quality Assurance Results
For quality assurance we collected 3 blanks for each parameter, for a total of 12 blanks (26 samples for each of 4 parameters = 104 samples; 12 blanks = 11.5%).  The quality of the data collected can be calculated using the average blank concentration, by parameter (should be close to Reporting Limit for each parameter).  The results are listed in Table 4 below.
Table 4: Average Blank Concentration by Parameter 

	Parameter
	Average Blank Samples
	Parameter Reporting Limit

	Total Nitrogen (TN)
	<0.1 mg/L
	0.1 mg/L

	NOx
	<0.05 mg/L
	0.05 mg/L

	Total Phosphorus (TP)
	<5 μg/L
	5 μg/L

	Turbidity
	<0.2 NTU
	0.2 NTU


In addition, we collected 3 field duplicates for each parameter, for a total of 12 field duplicates (26 samples for each of 4 parameters = 104 samples; 12 field duplicates = 11.5%). The results are listed in Table 5 below. 
Table 5: Mean Relative Percent Difference (RPD) by Parameter 

	Parameter
	Mean RPD
	Estimated Precision


	Total Nitrogen (TN)
	2%
	≤20%

	NOx
	2%
	≤10%

	Total Phosphorus (TP)
	5%
	≤30%

	Turbidity
	7%
	≤ 15%


Conclusions

The WRP reviewed the 2016 data with Vermont Department of Environmental Conservation staff in January 2017 to understand results and to develop a sampling strategy for 2017.

The LaRosa Partnership provides an excellent opportunity for the WRP to enhance our WQM Program and to gain a better understanding of the health of the White River watershed.  The WRP hopes to continue the partnership in future years.  
Many thanks to the WRP staff who helped make this partnership possible: Dan Ruddell, Mary Russ, Greg Russ, and Jim Armbruster.
� Vermont Water Quality Standards, Subchapter 3. WATER QUALITY CRITERIA, § 29A-302(2)(A), p. 19. � HYPERLINK "http://dec.vermont.gov/sites/dec/files/documents/wsmd_water_quality_standards_2016.pdf" �http://dec.vermont.gov/sites/dec/files/documents/wsmd_water_quality_standards_2016.pdf� 


� Id, Subchapter 3. WATER QUALITY CRITERIA, § 29A-306(a), pp. 25-26; Table 2, p.27.


� Id, Subchapter 3. WATER QUALITY CRITERIA, § 29A-306(a)(2)(A) and (a)(3)(A), pp. 25-26.


� Id, Subchapter 3. WATER QUALITY CRITERIA, § 29A-302(3)(A), p. 21.


� Id, Subchapter 3. WATER QUALITY CRITERIA, § 29A-302(3)(C)(iii), p. 21.


� Id, Subchapter 3. WATER QUALITY CRITERIA, § 29A-302(4)(A) and (B), p. 21.


� Estimated precision for parameters is from Table 7B –  Primary Laboratory Analysis Protocols for Water Samples of the Vermont General Quality Assurance Project Plan for Volunteer, Educational and Local Community Monitoring and Reporting Activities (VT Department of Environmental Conservation).
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