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High-priority stream crossings along the proposed Atlantic Coast (ACP) and Mountain Valley (MVP) pipelines

The Department of Environmental Quality (DEQ), in partnership with scientists and experts from the U.S. Geological Survey (USGS) and Virginia Commonwealth University (VCU), will be conducting water quality monitoring at a number of proposed MVP and ACP stream crossings before, during, and after proposed pipeline construction activities.  Monitoring will include identification of benthic macroinvertebrate and fish community assemblages; quantitative physical habitat assessment; real-time, continuous water quality monitoring for turbidity, temperature, specific conductance, dissolved oxygen and pH; as well as grab sample monitoring for petroleum constituents (petroleum identification and quantity in water), as needed.  
The proposed monitoring activities will provide an inventory of baseline, pre-construction conditions in the streams of interest, as well as a comprehensive body of evidence on the effects, or lack thereof, of the proposed pipeline construction activities.  The water quality and physical habitat data will provide evidence of physical and chemical changes caused by the proposed construction, whereas the fish and macroinvertebrate monitoring data will be used to determine the effects of such changes on aquatic life.
To establish a baseline of water quality conditions, monitoring will begin in the fall of 2017.  If the pipeline construction is approved, the monitoring will also be performed during and after construction for at least one year.  Data from the continuous monitoring devices will be made available on DEQ’s water quality monitoring website.  All other results will be posted to the website within five working days of DEQ’s receipt of the results.  
The monitoring locations are summarized in Tables 1 and 2 below.  Sites were prioritized based on a number of critical factors including the presence of wild trout populations and/or threatened and endangered species; proximity to Tier III (exceptional) waters; waters used as public water supplies; proximity to proposed upland construction activity (mountain regions); access to the site; and suitable water flow.   The sites included for monitoring, and the specific methodologies employed at each location, are subject to change based on site conditions and the recommendations of DEQ, USGS and VCU field staff. 
Analytes
Benthic invertebrates and physical habitat - conducted by DEQ staff
· Benthic macroinvertebrates are the most commonly used assemblage for assessing ecological integrity and the only assemblage used for regulatory assessment in Virginia. Macroinvertebrates provide an integrative measure of stream conditions, as they are affected not only by conditions at the time of sampling, but by those occurring over their entire life cycles.  
· Benthic macroinvertebrates will be sampled at each site using DEQ standard operating procedures for single-habitat sampling. See Appendix B, Section i of the following link:  http://www.deq.virginia.gov/Portals/0/DEQ/Water/WaterQualityMonitoring/BiologicalMonitoring/BioMonQAPP_13Aug2008.pdf. 
· Physical habit will be evaluated using the relative bed stability (RBS) method[footnoteRef:1].  This method provides a detailed evaluation of the benthic substrate composition.  This information can be used to estimate the degree of sedimentation or erosion caused by construction activities and the likelihood that aquatic life will recover from short-term water quality impacts.  RBS sites will be selected based on best ability to discern impacts, and may not be completed at every benthic site.   [1:  Kaufmann, P.R., Faustini, J.M., Larsen, D.P. and Shirazi, M.A. 2008. A roughness-corrected index of relative bed stability for regional stream surveys. Geomorphology. 99:150-170.
] 

General Timeline
· Initial benthic macroinvertebrate and RBS monitoring will occur in around October 2017, before any proposed construction activities begin.
· The first follow-up monitoring will occur during the first fall (Sept. 1- Nov. 30) or spring (March 1- May 31) DEQ assessment window after proposed construction is complete.
· The second follow-up monitoring will occur during the next assessment window after the window in which the first follow-up monitoring was conducted. 
Fish Community Assessment - conducted by VCU
· Fish assemblages are of special interest to many citizens and provide an additional indication of the overall ecological health of streams.  In addition, Class VI waters are those that have been officially designated as wild trout waters.  Monitoring of trout in these waters is essential to determining whether the proposed construction activities have affected this designated water body use. 
· Fish will be sampled using a direct-current backpack electrofisher, and following the National Rivers and Streams Assessment Protocols, modified for Virginia streams.
· Fish sampling reaches will be a length of 40 times the average stream channel width (for channels at least 4 meters wide), and a minimum of 150 meters (for channels less than 4 meters wide).
· A single shocking pass up the stream reach will be conducted.  In streams designated as Class VI waters, blocking nets will be placed across the upstream and downstream limits of each sampling reach.  If less than 20 trout are observed, sampling will be concluded.  If 20 or more trout are observed, two additional passes will be made to derive a quantitative estimate of the number of trout in the reach.
· The scope of work provided by VCU (Appendix A) includes additional details on the sampling methodology.  
· This work will be conducted under a permit issued by the Virginia Department of Game and Inland Fisheries. 
 General Timeline
· Initial monitoring will occur around October 2017.
· Follow-up monitoring will occur in the first fall season following the construction, and in additional years (during fall), as needed.
Real Time Water Quality Monitoring - conducted by USGS
· USGS will install and maintain real-time water quality monitoring stations and manage all data produced.  Readings of turbidity, temperature, specific conductance, dissolved oxygen and pH will be taken every five minutes, and all data are expected to be available online to the public within one hour after collection.  Monitoring will allow DEQ, USGS and public water supply staff to rapidly respond to potential pollution events. 

General Timeline
· Monitoring stations will be installed around October 2017.  The units will be maintained for approximately one year following the beginning of construction.
· Continuous monitoring will be extended, as needed, on a per-station basis.
· USGS will conduct quality assurance visits monthly and as needed in accordance with published protocols.
· DEQ regional and central office staff will obtain field readings during benthic and habitat surveys as quality assurance of real-time data.  
Petroleum identification and quantity in water
· Grab samples will be collected as needed if evidence of petroleum releases are observed during construction activities.  Samples will be processed by the Division of Consolidated Laboratory Services.


Table 1.  MVP Locations.  Six stream crossings proposed, two monitoring sites per crossing.  
Craig Creek will serve as an alternate site for continuous monitoring.  Other alternate sites will be scouted, as needed.  
	Stream Segment[footnoteRef:2] [2:  Each site has two locations to capture conditions above and below the proposed pipeline crossing.
] 

	Parameters[footnoteRef:3] [3:  Petroleum samples will be obtained on an as-needed basis.
] 

	Comment
	County

	Little Stony Creek 

	· Benthics/habitat
· Fish community assessment
· Real-time turbidity, temperature, Specific Conductance, dissolved oxygen, pH 
	Near Tier 3 stream, good wild trout stream, high benthic macroinvertebrate scores , decent site to detect disturbance
	Giles

	Roanoke River[footnoteRef:4]  [4:  A rapid habitat assessment will be conducted in lieu of the relative bed stability analysis at the Roanoke River due to the large size of the site.
] 

	· Benthics/habitat
· Fish community assessment
· Real-time turbidity, temperature, Specific Conductance, dissolved oxygen, pH 
	Roanoke City/County and Salem City water supply and, endangered/ threatened species
	Montgomery

	Bottom Creek – upper
	· Benthics/habitat
· Fish community assessment
· Real-time turbidity, temperature, Specific Conductance, dissolved oxygen, pH
	Endangered/threatened species, high benthic macroinvertebrate scores, Tier 3, wild trout stream
	Roanoke

	Bottom Creek – middle 
	· Benthics/habitat
· Fish community assessment
· Real-time turbidity, temperature, Specific Conductance, dissolved oxygen, pH
	Endangered/threatened species, high benthic macroinvertebrate scores, Tier 3, wild trout stream
	Roanoke

	Blackwater River

	· Benthics/habitat
· Fish community assessment
· Real-time turbidity, temperature, Specific Conductance, dissolved oxygen, pH 
	Western piedmont stream;
good site to detect disturbance
	Franklin

	Sinking Creek

	· Benthics/habitat
· Fish community assessment
· Real-time turbidity, temperature, Specific Conductance, dissolved oxygen, pH Alternate site for continuous monitoring

	High benthic diversity and high benthic macroinvertebrate scores.
	Giles

	Craig Creek

	· Alternate site for continuous monitoring
	High benthic diversity and high benthic macroinvertebrate scores
	Montgomery
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Monitoring sites along the proposed Mountain Valley Pipeline
Monitoring locations are approximate.

Table 2.  ACP Locations.  Eight stream crossings proposed, two monitoring sites per crossing.  Continuous monitoring will be conducted at seven stream crossings.  Alternate sites include the Jackson River and South Fork Rockfish River.  Other alternates will be scouted, as needed.  Petroleum samples will be obtained on an as-needed basis.
	Stream Segment[footnoteRef:5] [5:  Each site has two locations to capture conditions above and below the proposed pipeline crossing.
] 

	Parameters[footnoteRef:6] [6:  Petroleum samples will be obtained on an as-needed basis.
] 

	Comment
	County

	Townsend Draft

	· Benthics/habitat
· Fish community assessment
· Real-time turbidity, temperature, Specific Conductance, dissolved oxygen, pH
	Drains several wild trout streams.  Good site to detect disturbance.  Private access.
	Highland

	Cowpasture River[footnoteRef:7]  [7:  A rapid habitat assessment will be conducted in lieu of the relative bed stability analysis at the Cowpasture and Middle Rivers due to the large size of these sites.] 

	· Benthics/habitat
· Fish community assessment
· Real-time turbidity, temperature, Specific Conductance, dissolved oxygen, pH
	Good site to detect disturbance.  Public access.
	Bath

	Ramseys Draft 
	· Benthics/habitat
· Fish community assessment
· Real-time turbidity, temperature, Specific Conductance, dissolved oxygen, pH
	Wild trout stream.
Good site to detect disturbance.  Public access.
	Augusta

	Buckhorn Creek 
	· Benthics/habitat
· Fish community assessment
· Real-time turbidity, temperature, Specific Conductance, dissolved oxygen, pH
	Good wild trout stream. Good site to detect disturbance.  Public access.
	Augusta

	Middle River7

	· Benthics/habitat
· Fish community assessment
· Real-time turbidity, temperature, Specific Conductance, dissolved oxygen, pH 
	Public water supply.
Good site to detect disturbance.  

	Augusta

	Jennings Branch

	· Benthics/habitat
· Fish community assessment

	Near good wild trout stream. Good site to detect disturbance.  
	Augusta

	South Fork Back Creek

	· Benthics/habitat
· Fish community assessment
· Real-time turbidity, temperature, Specific Conductance, dissolved oxygen, pH
	Near good wild trout stream. Good site to detect disturbance.  Public access.
	Augusta

	Spruce Creek

	· Benthics/habitat
· Fish community assessment
· Real-time turbidity, temperature, Specific Conductance, dissolved oxygen, pH
	Proximal to good wild trout stream. Good site to detect disturbance.  Public access.

	Nelson





Monitoring sites along the proposed Atlantic Coast Pipeline
Monitoring locations are approximate.
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Project Objectives
Virginia Commonwealth University will conduct quantitative fish community assessments at 14 (minimum) georeferenced Virginia stream locations provided by DEQ.  Each site consists of 2 samples, upstream and downstream of the proposed pipeline crossings; adjacent reaches will be separated by blocking nets, as necessary.   In addition, at Class VI (designated trout waters) sites that meet established criteria[footnoteRef:8], VCU will complete three-run removal sampling of salmonids to estimate population abundance (via depletion) for salmonid populations. Each site will be sampled once for baseline (preconstruction) conditions and twice under post-construction conditions during the project period. We will also evaluate EPA Rapid Habitat Assessment (instream) metrics at each sampling location and during each sampling event.  [8:  Upon issuance of DGIF permit, the established criterion is the collection of > 20 adult salmonid species.  ] 

Methods
Sampling at each targeted stream location will be conducted during the period 1 September – 15 November, 2017 (for pre-construction baseline) at water temperatures ≥ 5° C. 
If the pipelines are approved for construction, at least two post-construction events will be conducted at each stream location.  The post-construction monitoring will be conducted during the fall season, and contracted separately, pending pipeline approval.  Fishes at each location will be sampled quantitatively using well-maintained electrofishing equipment (pulsed direct current) and standard methods (Janeski, et al. 2014, NRSA 2013).  In small streams (channel width ≤ 4m), sampling reaches will encompass 150 stream – meters.  In larger streams, sampling reach length will be 40x the mean channel width.  These sampling methods are based on the National Rivers Assessment Protocols[footnoteRef:9] (NRSA 2013) and are consistent with those employed by DEQ throughout the state.   [9:  https://www.epa.gov/national-aquatic-resource-surveys/national-rivers-streams-assessment-201314-field-operations-0] 

Electrofisher settings (e.g. output voltage and waveform) for each sampling event will optimize sampling efficiency and minimize fish mortality, based on ambient conditions and operator experience. At sites identified as non-Class VI, sampling will be performed in a single pass and in a manner that incorporates major aquatic habitat types. In Class VI streams, blocking nets will be deployed where deemed necessary and feasible and an initial sampling pass will be performed as a depletion run. If the number of salmonids in that initial removal pass meets an established criterion (> 20 adult salmonids), two additional removal passes will be conducted immediately. If the number of salmonids in the initial pass does not meet the criterion, no subsequent depletion runs will be conducted. For Class VI sites that warrant depletion sampling, all salmonids will be identified, counted, and removed to aerated, stream-side coolers for the duration of the depletion sampling, after which fish will be returned to the stream reach from which they were removed. In non-wadeable streams, boat electrofishing may include multiple sampling passes (e.g. channel versus margin), depending on stream conditions, channel width, and habitat variability.  Electrofishing settings and total effort (seconds of generator output) will be recorded for each sampling event (or depletion run), along with other relevant information. Proper precautions (e.g. use of insulated gloves, etc.) will be taken to ensure the safety of field personnel at all times. Extreme care will be taken to prevent stress, injury, or mortality to specimens during handling and during periods of off-stream holding (depletion runs).
For all gear types, a minimum crew of three experienced field biologists will be employed for effective sampling. In very small streams, the crew may be reduced to two individuals. During electrofishing, dippers will collect stunned fish and place into a cooler (for depletions) or bucket for later processing. Sampling may be interrupted to immediately process special (e.g. protected) specimens or if relatively high temperatures are likely to cause mortality. Sample processing in the field will involve enumeration and identification to species for all specimens (excluding young-of-year), as well as documentation of external anomalies (e.g. lesions, parasites). Fish species will be identified by standardized taxonomic codes created by VCU and based on recent and accepted nomenclature (American Fisheries Society). Species-level IDs will be made on-site by experienced regional ichthyologists (McIninch, Hopler, Balazik, and Garman) employed by VCU. Voucher images will be captured for species of special conservation concern. All relevant data will be recorded on a VCU fish collection form, which will also include all relevant location information for the collection reach, for later data entry into the INSTAR database. Immediately following processing, all fish will be released into the sampling reach.  Every effort will be made to minimize fish mortality.
VCU will hold all necessary research permits (e.g. VDGIF, USFWS) to conduct the work and will operate under approved IACUC protocols from VCU. Instream habitat assessment will follow Barbour, et al., 1999). All field activities data management will be consistent with DEQ ProbMon protocols and an approved EPA Quality Assurance Protection Plan. Finally, VDGIF or DEQ biologists are welcome to participate in sampling as members of the VCU crew or as observers. 
Deliverables to the sponsor will include annual progress reports that describe methods, accomplishments, and QA’d fish and habitat data in MS Excel format.  Deliverables will be provided within two weeks of sampling date.
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