Appendix I

Special Studies Related to Toxics – SFY 2014
This Appendix presents brief summaries of some of the toxics-related Special Studies initiated and/or performed in each DEQ Regional Office’s or Central Office jurisdiction during State Fiscal Years 2013- 2014. Complete Quality Assurance Project Plans for each Special Study may be found in the DEQ CEDS 2000 database, or requested from the Regional Office Monitoring Coordinator of the appropriate DEQ Office.
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1. Investigation of the Effects of Stream Concentrations of Total and Dissolved Metals in Relation to Hardness Addition by Wastewater Treatment Plants

2011-2012

Project Definition / Background

It is common practice for wastewater treatment plants to increase hardness of their final effluent in order to replace the loss of hardness due to treatment.  In addition to hardness replacement, several facilities have requested hardness increases to help meet permit limits for total metals.  Water Quality Standards for several metals are based on hardness.   When permit limitations are evaluated the high hardness values may not trigger the need for any permit limitation, or if a limitation is needed, a higher hardness value results in higher, less stringent limitation than lower hardness values, and consequently leads to the greater amounts of metal discharged into the receiving stream.  

Metals speciation, i.e. whether the compound is in the dissolved or insoluble form, is sensitive to oxidation state, pH, temperature, composition of the receiving water, and other chemical dynamics.

When effluent hardness is increased and is different from the receiving stream, there is a potential for metals to change species when mixing and dilution occurs.  If during the mixing of wastewater and receiving stream water the metals speciation is shifted from the insoluble to the dissolved moiety, an increase in the bioavailable or toxic form of the metal may exceed the concentration that is protective of aquatic life use. 

The purpose of this study is to investigate the dynamics of metal speciation at three wastewater treatment plants where hardness is artificially manipulated.  If metal concentrations are found to exceed the Water Quality Standard, benthic monitoring will be used to assess the health of the receiving stream.    

Project/ Task Description

Three Publically Owned Treatment Works, (POTWs), were selected for sampling of clean metals, various other associated variables, and field parameters.  Sampling at each outfall and in stream above and below the discharge will provide the necessary data to determine if changes in metal speciation are occurring.  Sampling was initially to occur for eight consecutive months from May through December 2011.  Questionable quality assurance of data from one site (Amelia County) required an extension of sampling during 2012.

Sampling occurred at the stations listed in Table 1 - Station Identification and Sampling Order.  A separate Yearly Run Schedule (YRS) was established for each of the three POTWs since each is in a different VADEQ Region.  Each of the POTWs were sampled by the monitoring field staff from the appropriate DEQ Regional Office:


 Caroline County POTW - Northern Virginia Regional Office (NRO) - Woodbridge


Amelia County POTW - 
Piedmont Regional Office (PRO) - Glen Allen


Blackstone POTW -
Blue Ridge Regional Office (BRRO) - Lynchburg

Sampling station order is to sample the downstream station first, the final outfall next, and then the upstream station.  Cross sectional field specific conductivity (SC) measurements at the downstream station determine if the stream is well mixed.  All SC measurements must be within 10% of the thalweg SC for the stream to be considered well mixed.  Field measurements were recorded for temperature, pH, dissolved Oxygen, and specific conductivity, at the thalweg of the upstream and downstream stations and the final effluent.

Table 1 - Station Identification and Sampling Order
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Samples for dissolved and total metals and various other chemical parameters were collected at each station.  The list of parameters measured is in Table 2 - Measured Parameters.  These parameters are included in the laboratory parameter group codes, DCMET1, TCMET1, and PROB4.  Field blanks for clean metals were collected during the first half of the project at each of the stations.  The parameter group code for field blanks is CMETB.

Sampling occurred only when the flow conditions at the reference flow gages are at or below the “median daily statistic” as defined by the US Geological Survey.  Field staff will verify the flow conditions the morning of each sampling event.  The reference gages are:

Caroline County POTW - USGS 01674000 MATTAPONI RIVER NEAR BOWLING GREEN, VA http://waterdata.usgs.gov/va/nwis/uv?cb_00060=on&cb_00065=on&format=gif_stats&period=120&site_no=01674000
Amelia County POTW - USGS 02040000 APPOMATTOX RIVER AT MATTOAX, VA

http://waterdata.usgs.gov/va/nwis/uv?cb_00060=on&cb_00065=on&format=gif_stats&period=120&site_no=02040000
Blackstone POTW - USGS 02044500 NOTTOWAY RIVER NEAR RAWLINGS, VA

http://waterdata.usgs.gov/va/nwis/uv?cb_00060=on&cb_00065=on&format=gif_stats&period=120&site_no=02044500
Each of the three POTWs was visited by VADEQ prior to initiating the study and the plant operating personnel were informed of the objectives. As a courtesy to the plant personnel and for the safety of VADEQ field technicians, VADEQ field staff contact the plant operator prior to arriving at the plant, preferably giving several days notice and approximate time of arrival.

Table 2 - Measured Parameters
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The Amelia stream sites on Nibbs Creek are at bridges located on State routes 609 and 681.  These are established ambient monitoring stations.   The entrance to the Amelia outfall is located on Pridesville Road and is not marked.  The person to contact is Ronnie Tatum: (804) 387-1028.

The Town of Blackstone’s POTW is located on the Fort Picket Military Installation.  Entrance to the installation is at the intersection of Virginia 40 and Military Road.  A security check is required for entrance to the base.  VADEQ field technicians carry Department identification as well as a valid driver’s license.  The person to contact at the facility is Carlton Procise: (434) 292-3172

The Caroline County POTW is located off State route 207 and is clearly marked.  The person to contact for the facility is Joshua Carson - head operator Caroline Regional: (804) 448-0922.  The downstream ambient site on Polecat Creek is located on a large timber parcel.  VADEQ has gained right of entry to the property and will provide the lock combination to field staff for entry onto the property.  A four wheel drive vehicle will be necessary to travel the logging road to the site.  Entrance to the property is off State Route 601, Penola Road, at coordinates N37o 58’ 45” W77o 24’ 26.50”.  The person to contact for this property is Mark Coleman: (804) 366-6309.  Mr. Coleman will be available with tow services if needed.  VADEQ field personnel are responsible for securing the gate and lock upon completion of each sampling event. 

Results

In our experience the most ubiquitous trace metals found in treated effluents are Copper and Zinc.  The three key variables, Copper, Lead, and Zinc, were evaluated and it was determined that there are significant differences in the ratios of dissolved to total moieties between upstream and downstream sites bracketing select wastewater outfalls.  

The Silver and Cadmium concentrations were very low in all samples and not detected in some cases so analysis of these variables is not possible.  The analysis of Nickel indicated that there are no significant differences between the ratios of dissolved to total upstream ratios to the dissolved to total downstream ratios.  Furthermore the results of the Nickel analysis indicated higher ratios in the dissolved to total upstream fraction than the downstream dissolved to total fraction, Nickel.xlsx.  

In the cases of Copper, Lead, and Zinc, when data were pooled from all three study locations, the mean ratios of dissolved to total phases were lower in the upstream samples indicating that wastewater discharges are most probably contributing to higher proportions of dissolved trace metals in the receiving stream.  It is of concern that the dissolved moieties of these toxic metals represent the bioavailable fraction of total metals and their elevated concentrations could pose a potential risk to aquatic organisms.  This result was expected as each of these wastewater treatment plants was included in the study because previous data demonstrated a potential for an exceedance of water quality criteria caused by the plant’s discharge.

When the three sites are evaluated individually, however, significant differences are observed among the three. In the case of Copper, pooled data from all three sites revealed a significantly higher dissolved to total ratio downstream than upstream from the discharge (p ≈ 0.024). Individually, the three sites differed; Amelia and Blackstone revealed no significant differences between upstream and downstream ratios, while at Caroline the differences were significant (0.05 > p > 0.02). In the case of Zinc, pooled data revealed an overall significance of p < 0.001, with the downstream ratio higher than the upstream. Individually, the upstream and downstream ratios did not differ significantly at the Amelia site (p >> 0.05), but downstream ratios were significantly higher at the Blackstone (p = 0.05) and Caroline (p = 0.02) sites. In the case of Lead, the pooled data (N = 24 observations) revealed a marginally significant difference (p ≈ 0.052) between upstream and downstream locations, but comparisons at individual sites with fewer observations (N = 8 at each) failed to reveal any significant differences. The distribution of these three metals between their dissolved and total phases appears to be related to variations in the chemistry, and possibly the flow rate, of the receiving streams. Polecat Creek, in Caroline county, with lower pH and dissolved oxygen concentrations in the receiving stream, clearly revealed higher ratios of dissolved to total Copper and Zinc downstream from the points of discharge, in spite of its having a low wastewater discharge to receiving stream flow ratio.

The ambient receiving waters in this study and the final effluents represent two very distinct matrices.  There are large differences in many key water quality indicators between these final effluents and the ambient receiving waters.  Of most concern, the major cations (Sodium, Potassium, Calcium, and Magnesium) are very much elevated in the final effluent over the background concentrations in the ambient receiving waters.  These major cations along with greatly elevated Specific Conductivities, Alkalinities, Chlorides, and Sulfates play significant complex roles in which form, bioavailable or not, these trace elements occupy. 

Despite the potential for trace metal concentrations to exceed Water Quality Standards downstream of these wastewater treatment plant discharges, as the receiving water hardness returns to near background levels, the study detected no water quality standard exceedances, see WQS.xlsx.  As long as the stream chemistry does not significantly change at these downstream receiving waters locations, the dissolved trace metal concentrations are expected to remain stable with a shift towards the total moieties as the major cations concentrations increase.  The limited practice of allowing increases in effluent hardness in lieu of reducing metals concentrations appears to maintain water quality criteria although the agency may want to also consider placing maximum hardness limitations and quarterly trace metals monitoring in the treatment plant discharge permits to maintain the ecological integrity of the receiving stream.

The final results of this study can be downloaded from this the link:

Analytical Report on the Investigation of the Effects of Stream Concentrations of Total and Dissolved Metals in Relationship to Hardness Addition by Wastewater Treatment Plants
2. Water Monitoring Strategies to Inform Imperiled Species Conservation and Management in the Clinch River, Virginia and Tennessee

This cooperative study, including various state agencies from Virginia (DEQ, DGIF, DMME, DCR) and Tennessee (DEC, WRA), federal agencies (USGS, USF&WS, USEPA, USOSM&RE), academic institutions (VT, NCSU), the coal industry (Alpha Natural Resources), private consulting firms (Daguna Consulting, LLC), and non-government organizations (The Nature Conservancy), concluded the first phase of an investigation into stressors impairing native mussel species in the Clinch River. A White Paper Prepared by the Clinch-Powell Clean Rivers’ Initiative (CPCRI) Science Team was submitted on August 25, 2014, summarizing results from the first (two-year) phase and outlining recommended activities and resource requirements for continuing the study. The executive summary from that report is quoted below.

“The Clinch River in Virginia and upstream from Norris Lake in Tennessee is among the most important freshwater bodies for biodiversity conservation in North America. Recent assessments have found mussels doing well in some parts of the Clinch River (“reference sections”) but not in others (“impacted sections”). Efforts are underway to identify the stressor(s) or toxin(s) responsible for the severe declines that have occurred in certain Virginia River sections. A problem in evaluating water quality constituents for toxic effects is the lack of known ecotoxicological thresholds for such constituents that are protective of freshwater mussels. Hence, assessments of water quality data to identify potential toxins employs a reference approach, considering constituents that occur within impacted river sections at elevated levels, relative to reference sections, as potential stressors that merit further study. Targeted research employing this approach has found dissolved solids, certain major ions (including sulfates), and certain water-column metals to be at higher concentrations in an impacted river section relative to reference sections. As a means of furthering such identifications and characterizing problematic constituents’ occurrence, we propose a coordinated water monitoring program for Virginia and Tennessee agencies. Such monitoring would produce benefits that include improved definition of concentrations and variability for dissolved solids and major ions at different locations, at different points in time, and under differing flow conditions in the Clinch River; such information would aid design of laboratory bioassay studies to assess physiological effects on freshwater mussels of major ions at environmentally relevant levels, should funding for such studies become available. Additional monitoring, using the protocols we describe, would also aid accurate quantification of metals and other trace elements that are elevated within the impacted sections, determining the temporal consistency of such differences; and informing the evaluation of potential transport mechanisms for metals as particle-bound forms, and importance of such forms as vectors for mussel exposure. A coordinated monitoring program across the two states will aid diagnosis of primary water-borne stressors or toxins that have negatively affected Virginia mussel assemblages, and development of management strategies for mussel conservation and protection in Tennessee and Virginia.”

A copy of this white paper/final report is included in the current report as Appendix I.2 – “Water Monitoring Strategies to Inform Imperiled Species Conservation and Management in the Clinch River, Virginia and Tennessee”. 

Northern Virginia Regional Office (NRO) – Woodbridge

SFY 2014

Water Quality Monitoring Supervisor

Jeff Talbott

Phone:  (703) 583-3902

Jeff.Talbott@deq.virginia.gov

1. Mountain Run: DEQ continued work on monitoring for the upcoming development of PCB Total Maximum Daily Loads (TMDLs) for the Mountain Run watershed located in Culpeper County.  The Mountain Run impairment extends from Rt. 15/29 bridge crossing near Culpeper City ~19 miles to the confluence with Rappahannock River. This water body was listed in 2004 although PCB contamination was originally identified during studies performed back in the 1970’s.  The following sampling has occurred in 2014 and further sampling could occur in 2015. 

PCB water column samplings were performed at six Mountain Run stations throughout the entire water shed. These six stations were collected during low flow and storm events.    It is believed that further sampling will be needed.  

2. Jeffries Branch: DEQ continued work on monitoring for the upcoming development of the Benthic Total Maximum Daily Loads (TMDLs) for Jeffries Branch located in Loudoun County. Jeffries Branch is listed as impaired for not meeting the aquatic life use due to poor health in the benthic biological communities in the Draft 2012 Integrated Report. Jeffries Branch is approximately 5.89 river miles in length and extends from the headwaters in the Blue Ridge Mountains, downstream to the confluence with Panther Skin Creek.

· Clean dissolved metals sampling was performed for the purpose of investigating potential stressors on the benthic biological community.   DEQ monitoring staff performed water column metals twice (one storm event and one base flow event) at Route 719 (Green Garden Rd) at DEQ station 1AJEE000.23.  

· Routine bimonthly sampling for nutrients and solids continue on all stations in the watershed: Route 719 (Green Garden Rd) at DEQ station 1AJEE000.23 and Route 743 (Millville Rd) at DEQ station 1AJEE002.22.

3. Summerduck Run:  DEQ began work on monitoring for the upcoming development of the Benthic Total Maximum Daily Loads (TMDLs) for Summerduck Run located in Fauquier County.   Summerduck Run is listed as impaired for not meeting the aquatic life and the recreational use.  The benthic TMDL (first listed in the 2012 Integrated Report) and the bacteria TMDL for Summerduck Run will be developed at the same time.  The aquatic life impairment encompasses a 1.78 river-mile reach of Summerduck Run (from approximately 0.55 river-miles upstream of Route 632, downstream to Route 631). Summerduck Run is also listed as impaired for not meeting the recreational water quality use due to exceedances of the E. coli bacteria standard. This impairment was first listed in the 2008 Integrated Assessment.  The bacteria impaired portion of Summerduck Run extends from the confluence of an unnamed tributary to Summerduck Run, at Route 631, and continues downstream until the confluence with the Rappahannock River. 
· Clean dissolved metals sampling was performed for the purpose of investigating potential stressors on the benthic biological community.   DEQ monitoring staff performed water column metals twice (one storm event and one base flow event) at Route 615 (DEQ station 

3-SMR002.60) and Route 632 (DEQ station 3-SMR004.80).

· Routine bimonthly sampling for nutrients and solids continues at all stations in the watershed: Route 615 (Silver Hill Rd) at DEQ station 3-SMR002.60 and Route 632 (Union Church Rd) at DEQ station 3-SMR004.80.

4. Potomac Creek:  DEQ returned to the vicinity of an Estuarine Probabilistic site (VA12-037C = 1APOM001.96) that had been identified as having sediment contaminated by metals and PAHs in 2012. A single return visit in 2013 confirmed the contamination and follow-up monitoring was planned for four additional sites in the spring of 2014 to delineate the extent and possible source(s) of the contamination. The scheduled mid-May sampling was preceded by several days of heavy precipitation and only three (tidal) of four planned (tidal and freshwater) sites were accessible. Lower contaminant concentrations at the tidal sites indicated that the contamination had possibly been capped by new sediment deposits. Since no sediment toxicity and only mild benthic effects had been observed in 2012 and 2013, additional follow-up was postponed. At least one (possibly two) additional probabilistic site(s) in tidal Potomac Creek is/are scheduled for the summer of 2015, and the results (sediment chemistry, sediment toxicity, and benthic health) will determine whether additional action is required.



Jeff Talbott



DEQ – Northern Virginia Regional Office



(703) 583-3902



Jeff.Talbott@deq.virginia.gov
Piedmont Regional Office (PRO) – Glen Allen

Water Monitoring, Planning, Pollution Response Manager

Mark Alling

Phone:  (804) 527-5021

Mark.Alling@deq.virginia.gov
Total Mercury Monitoring for Future TMDLs in Fish Tissue Impairments in the Rappahannock, Pamunkey, Mattaponi, Chickahominy, James, Blackwater, Nottoway and Meherrin Rivers Watersheds in 2012 through 2014.

VDH has issued Fish Tissue Consumption Advisories due to mercury contamination in tidal and non-tidal portions of the Rappahannock, Pamunkey, Mattaponi, Chickahominy, James, Blackwater, Nottoway and Meherrin Rivers.  These advisories have resulted in assessments of impairment due to mercury in these segments.

In 2012 through 2014 the Piedmont Regional Office performed TMDL water quality sampling for total mercury in preparation for the development of mercury TMDLs in the watersheds.  Stations sampled in 2012 received 12 visits.  Stations sampled in 2013 received 12 visits.  Stations sampled in 2014 to date have received 9 visits, with 3 more visits pending by the end of the year.   There were 4 stations collected in the Meherrin and 6 stations in the Blackwater River watersheds, 17 stations in the Nottoway River watershed, 29 stations in the James River watershed, 8 stations in the Rappahannock River watershed, 22 stations in the Pamunkey River watershed and 15 stations in the Mattaponi River watershed. The number of stations was determined by the number of mainstem stations historically sampled and larger tributaries in the PRO portions of each watershed.
The results showed that the Meherrin River held the highest average total Hg at 3.73 ng/L, followed by the Blackwater River (3.54 ng/L), the Pamunkey River (3.24 ng/L), the Mattaponi River (2.91 ng/L), the Nottoway River (2.82 ng/L), the James River (2.63 ng/L), and the Rappahannock River (2.0 ng/L).  Total Hg monitoring in preparation for future TMDLs for fish tissue impairment will continue in 2015.

Tidal James River PCB TMDL Study
MS4 Summary Results – Richmond Metro Area

August 9, 2013 

Once a waterbody is assessed by VADEQ as not meeting the fish consumption use or is listed by the Virginia Department of Health for a fish consumption advisory, a Total Maximum Daily Load (TMDL) is necessary. The areas targeted under this study are located in PCB impaired waters in the following watersheds: 


Tidal James River – 


The PCB impaired area includes the James River from the I-95 Bridge in Richmond downstream to 
the Hampton Roads Bridge Tunnel and the tidal portion of the following tributaries: Appomattox 
River up to Lake Chesdin Dam, Bailey Creek up to Rt. 630, Poythress Run, Bailey Bay, 
and 
Chickahominy River up to Walkers Dam. A PCB TMDL is scheduled for completion by early 2015. 


Elizabeth River – 


The Elizabeth River main channel, the Western, Southern and Eastern Branches of the Elizabeth 
River, St. Julian’s Creek, Deep Creek and Broad Creek. Willoughby Bay is also included. A PCB 
TMDL is scheduled to be completed by early 2015. 

The TMDL study will include several source categories from which PCB loadings will be calculated and reductions allocated. The source categories encompass Point Sources, including regulated storm water (Municipal Separate Storm Sewers System or MS4), CSOs, contaminated sites, non-regulated storm water, atmospheric deposition, and sediment. As part of the TMDL development, DEQ initiated a monitoring study for collection and analysis of low level PCBs from MS4 storm water discharge points located in the Richmond metro area to help refine the PCB loadings. 

MS4 Study Objective 

PCB data produced by this MS4 monitoring study will be used for TMDL development. Specifically, the data will provide information on concentrations associated with regulated storm water outfalls originating from different land uses including residential, industrial, commercial, and forested (i.e., background). The data will allow more accurate load derivation from the MS4 source category. MS4 PCB data, effluent data collected from point sources, ambient collections by DEQ (2009, 2010 and 2013) as well as watershed historical information and source assessment are all necessary for the TMDL development and allocation of PCB loadings.

Method 

MS4 PCB samples were collected in the Richmond metro area from September 2012 through January 2013. Each station was selected from locality- provided outfall locations representing different landuses (Table 1). These include residential, commercial, industrial/urban. Pervious and impervious land coverage as well as drainage area associated with an outfall, were also criteria used for selecting MS4 discharge points for PCB analysis. An exception to the selection criteria occurred in Hanover County where the full MS4 drainage is represented by the single sample collected in the Chickahominy River (River Mile 56.68). DEQ visited each MS4 storm water outfall in advance to determine suitability for the study. At each MS4 outfall, the goal was to collect two to four (2-4) individual PCB aliquots (1 liter each) over the duration of a storm event. Attempts were made to collect the first flush followed by one to three (1-3) additional samples over the storm duration. Site logistics and storm duration controlled the number of samples collected at a site. The first flush was defined as available storm flow within the first 30 minutes of a rain event. Attempts were made to collect subsequent samples at approximate 1-2 hour intervals, or other appropriate interval depending on the event duration and/or logistics. Only single events were targeted for sample collection at each station although several events were necessary to target all the stations. Once collected, the samples remained as individual aliquots and were composited manually in the lab. The final composites are considered reflective of the storm event for each outfall sampled.

EPA method 1668 was used for PCB analysis as the method enables detection at very low levels in the water matrix (e.g., < 5 pg/L on a PCB congener basis). The need for such a low detection level is required to evaluate PCB concentrations relevant to the water quality criterion to protect fish tissue (tPCB current WQC = 640 pg/L) for human consumption use. The samples were analyzed in May 2013 by Cape Fear Analytical located in Wilmington, North Carolina, within the holding time limit of one year.

Table 1.
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Results

Table 2. Total PCB (tPCB) data representing different land uses at selected MS4 outfalls in the Richmond metro area. The data were collected to supplement the PCB TMDL study  to address the fish consumption advisory for the Tidal James River. Water Quality Criterion = 640 pg/L.
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Summary

While it is premature to understand what these PCB results mean relative to actual loadings, collection of these data provide a comparison of loadings from different land use types which may be indicative of the respective PCB contributions to the impaired waterbodies. The method that will be used to determine loadings is included in: Approaches for Estimating PCB Loadings from MS4s and Non-Regulated Storm Water for TMDL Development of the Tidal James River Estuary (3/1/2012).

A more detailed discussion of these PCB data will be conducted during forthcoming MS4 Technical Advisory Committee meetings. The results from the few PCB in water samples conducted in 2014 are included in Appendix J1 – “Compiled Water PCB data 2013-2014.”
The James River PCB TMDL is currently in preparation (November 2014) with the performance of non-sampling type work (e.g., evaluating paper and digital files for contaminated sites in order to calculate estimated loadings, etc.) The VIMS modeler is developing his model and will utilize the external loadings such as contaminated sites, point sources (e.g., MS4 outfalls), etc. No additional monitoring is being conducted for this project and the current plan is to complete the TMDL by the fall of 2015.

Citations

Department of Environmental Quality (DEQ), March 2012. Approaches for Estimating PCB Loadings from MS4s and Non-Regulated Storm Water for TMDL Development of the Tidal James River Estuary (3/1/2012).

Department of Environmental Quality (DEQ), August 2012. Quality Assurance Project Plan for MS4 Related Monitoring as Part of a TMDL Special Study to Address PCB Fish Consumption Impairments in the Following Waterbodies: The Elizabeth River and The Upper Tidal James River.

Blue Ridge Regional Office – Lynchburg (BRRO-L)

[Formerly South Central Regional Office (SCRO)]

DEQ’s Regional Office organization was restructured in the fall of 2008. What were formally known as the South Central Regional Office (SCRO – Lynchburg) and the West Central Regional Office (WCRO - Roanoke) were united into a single regional office, the Blue Ridge Regional Office (BRRO) with branches in Roanoke and Lynchburg. The two branch offices still administrate distinct geographic regions and are still considered individually in this report. 

1. Statewide Hardness Special Study

The purpose of this study was to investigate the dynamics of metal speciation at three wastewater treatment plants where hardness is artificially manipulated.  The DEQ Blue Ridge Regional Office in Lynchburg sampled Blackstone WWTP which is located on an unnamed tributary (UT) to Hurricane Branch.  Total and dissolved metals, along with other water quality parameters, were collected at the WWTP and two sites on the UT: one site below and one site above the confluence with the WWTP discharge. The BRRO-L portion of the project was completed in CY2012.

Final results and conclusions of this study are discussed under Central Office studies.

For further information concerning toxics-related special studies in the BRRO-Lynchburg office contact:

Amanda B. Gray

Environmental Specialist

DEQ – BRRO

7705 Timberlake Road

Lynchburg, VA 24502

434-582-6227

amanda.gray@deq.virginia.gov
Blue Ridge Regional Office (BRRO) – Roanoke

DEQ’s Regional Office organization was restructured in the fall of 2008. What were formally known as the West Central Regional Office (WCRO – Roanoke) and the South Central Regional Office (SCRO - Lynchburg) were united into a single regional office, the Blue Ridge Regional Office (BRRO) with branches in Roanoke and Lynchburg. The two branch offices still administrate distinct geographic regions and are still considered individually in this report

BRRO – Roanoke Regional Monitoring Manager
 
Gregory Anderson

Phone: (540) 562-6871
Gregory.Anderson@deq.virginia.gov
 
 
1. Smith River Biological TMDL: In May of 2006 WCRO collected water samples from two sites in the Smith River for subsequent toxicity testing in support of the Smith River biological TMDL. All samples were sent to the U.S. EPA laboratory in Wheeling, West Virginia. 

 
The results were reported in August 2006. Water from both sites (Station 4ASRE019.00, Smith River above Confluence with Marrowbone Creek, and Station 4ASRE015.43, Smith River at Route 636 Bridge below Martinsville) revealed statistically and biologically significant adverse effects on flathead minnow (Pimephales promelas) survivorship and growth. No significant adverse effects were observed on the survival or reproduction of Ceriodaphnia dubia.

 

More intensive analysis of potential stressors to the benthic macroinvertebrate community include exploring toxicity (latent in sediment and stirred up during the discharge of two dams above the impaired segment) as a/the likely stressor to the benthics on the Smith. DEQ’s Mark Richards conducted an independent review of existing fish tissue, sediment, and Semi-permeable membrane device data.  Following this review, an official request was submitted to DEQ Central Office for additional toxicity sampling if/when resources become available. Requested parameters for analysis include: semi-volatile organics, organo-chlorine and organo-phosphorus pesticides, and sediment total organic carbons in soil.  Fish tissue and sediment samples were collected at four sites on the Smith River (4ASRE033.19, 4ASRE026.77, 4ASRE022.30, 4ASRE019.00) in August 2009 with the Fish Tissue and Sediment Team out of Central Office. Funding for the program was cut in Fall 2009; thus leaving no money to conduct the analyses. EPA’s Fort Meade laboratory analyzed the sediment samples for Polycyclic Aromatic Hydrocarbons (PAHs). Above the impaired segment (stations 4ASRE033.19 and 4ASRE026.77) the Hazard Index values indicate possible toxicity by PAHs (Hazard Index > 1). Station 4ASRE022.30 indicates no toxicity from PAHs and station 4ASRE019.00 indicates PAH toxicity is likely to have adverse affects on the benthic dwelling organisms. PAH data is summarized in the Phased Benthic TMDL for the Smith River report which may be downloaded at DEQ’s TMDL website: https://www.deq.virginia.gov/TMDLDataSearch/ReportSearch.jspx. The Smith River Benthic TMDL was approved by EPA in January 2011 and continues to be developed as a Phased TMDL study. 

EPA offered the support necessary for DEQ to conduct additional water column toxicity and sediment sample analyses in fall 2011. Water column toxicity samples were collected at 4ASRE033.19, 4ASRE031.00, 4ASRE024.30, 4ASRE022.90, 4ASRE022.30, 4ASRE019.00, 4ASRE015.43 and at the Martinsville Water Pollution Control Plant (composite sample) during two high flow events and one low/normal flow event (also included 4ASRE043.54). In addition, sediment samples were analyzed for metals, PAHs, organo-chlorine and organo-phosphorus pesticides, semi-volatile organics, total organic carbon, and particle size at the following stations: 4ASRE033.19, 4ASRE031.00, 4ASRE024.30, 4ASRE022.90, 4ASRE022.30, 4ASRE019.00, 4ASRE015.32, and 4AMBY000.01 (Mulberry Creek, a tributary to the Smith River). Envirosystems, Inc. conducted the toxicity and sediment organo-chlorine and organo-phosphorus pesticide analyses. EPA’s analytical lab at Fort Meade analyzed the remainder of the sediment samples. DEQ is preparing a report to EPA summarizing the sediment and water column toxicity results.  Activity on this project will be continued into 2015.

2. Roanoke River PCB TMDL (includes portions of South Central Region – BRRO-L) - A PCB TMDL study was initiated in 2005 to identify potential sources and determine the geographic distribution and severity of contamination from the upper reaches of the Roanoke River to Niagara Dam, to the lower reaches from Leesville dam to the backwaters of Kerr Reservoir.  The TMDL, which was approved by EPA in 2010, is in response to PCB fish consumption advisories in the river. Additional water column sampling was conducted during low flow conditions in March 2008 and high flow conditions in April 2008.  Four sediment samples were also collected above and below Niagara Dam. Results were incorporated into the PCB TMDL for the Roanoke River Watershed available on DEQ’s TMDL website: http://www.deq.virginia.gov/Programs/Water/WaterQualityInformationTMDLs/TMDL/TMDLDevelopment/ApprovedTMDLReports.aspx. 

Implementation has been initiated on the Roanoke River for purposes of reducing total PCBs.  Numerous facilities have screened their effluents for PCBs using a highly sensitive EPA method.  Accurate PCB loadings will be calculated and compared to the TMDL Waste Load Allocation (WLA).  Those VPDES facilities that exceed the WLA will be required to submit a Pollutant Minimization Plan (PMP).  To date, two PMPs have been approved from two different VPDES facilities located in the lower Roanoke River.  The aforementioned facility PMPs were approved in 2011 and 2012 and both facilities are implementing PMP actions. A third VPDES facility, which shut down manufacturing operations in 2012 and wastewater treatment system in 2013 developed and implemented a facility closure plan.  PCBs that could have been released under the allotted TMDL WLA allocation were significantly reduced under the closure plan.   

3. 2010-2014 New River PCB Study – A PCB study was initiated in 2010 to investigate potential PCB sources in the New River watershed. High flow and low flow water column samples were collected in spring 2010 in addition to select facility outfall samples for analysis using Method 1668 (full 209 congener analyses).  Follow-up sampling continued into October 2010.  Additional high flow and low flow water column PCB samples were collected in spring and fall 2011.  Fish tissue and sediment samples were collected on the New River during August 2012. A third water column sampling event was conducted in fall 2013. Most recently, high flow and low flow water column samples in addition to sediment samples at select sites were collected in 2014. The source investigation study for PCBs continues as part of TMDL development. The full data set is not yet available. PCB results from water column sampling in June and July of 2013 are summarized in “Appendix J1 – Compiled Water PCB data 2012-2013.xls.” Fish tissue and sediment results from 2012 and 2013 are listed in “Appendix J2 – Compiled Fish Tissue & Sediment PCB data 2012-2013.xls.”

4. Dan River Coal Ash Spill Long Term Monitoring Plan – On February 2nd, 2014 Duke Energy’s coal ash storage pond failed in Eden, North Carolina releasing 39,000 tons of coal ash into the Dan River. In response, DEQ put together a long term monitoring plan to assess the environmental impacts of the coal ash spill to the Dan River. This monitoring includes monthly sampling of dissolved metals in the water column and metals in the sediment at 4 river stations and 2 lake stations. In addition DEQ collected fish tissue at 8 locations. The distribution of Dan River monitoring sites is illustrated in Figure 1, below. 

[image: image5.emf]
Figure 1 – Proposed DEQ long-term monitoring stations for the Dan River Duke Power Coal Ash Spill Special Study.

Water column metals and sediment metals results that are already available are included in Table 3.2.1.1 - Dissolved Metals in Surface Waters SFY14, Table 3.2.1.2a – Total Metals in Surface Waters SFY14, and Table 3.2.1.3a - Total Metals in Freshwater Sediment All Basins SFY14

This monitoring program is expected to last several years until DEQ can fully determine the impact of the spill. As they become available DEQ will post data summaries online at: http://www.deq.virginia.gov/ConnectWithDEQ/EnvironmentalInformation/DanRiverCoalAshSpill.aspx
Southwest Regional Office (SWRO)

Abingdon Regional Office TMDL Coordinator

Martha Chapman

Tel:  (276) 676-4845
Fax:  (276) 676-4899
1. Bluestone River PCB Source Investigation, Tazewell County, VA: Bluestone River, PCB’s (TMDL) The Bluestone River is located in the New River Basin in southwestern Virginia.  A total of five river segments were listed for PCB fish consumption advisories beginning in 1996 with the most recent occurring in 2006. Initial TMDL studies to delineate the geographic distribution and possible sources of the contamination were initiated in 2002: http://www.deq.virginia.gov/fishtissue/pdf/bluestonepcbid2002.pdf
The state of West Virginia has been an active participant in this TMDL development as they are the recipient of the watershed’s drainage.  As part of the source assessment evaluation, semi-permeable membrane devices (SPMDs) were deployed during low flow conditions in the fall of 2005.  The PCB report for the Bluestone River in Tazewell County was released by USGS in 2007: http://pubs.usgs.gov/of/2007/1272/pdf/OFR2007-1272.pdf. The results of this PCB study were also presented at the 7th Passive Sampling Workshop and Symposium in Reston, Virginia (April 24-26, 2007), which was cosponsored by the Columbia Environmental Research Center, U. S. Geological Survey and the Virginia Department of Environmental Quality. 

EPA has more recently completed the PCB clean-up at the former Lin Electric Company site. The preliminary results of PCB congeners data suggested that a range of 3.5 to 24 ng/L of PCBs may be present in the ground water. EPA is making additional plans to further investigate tributaries and potential PCB contaminated sites in West Virginia.  

Ongoing discussions with WVDEP occurred during the past year, to 1. Review the current STP VPDES permit conditions for PCB reduction, 2. A Pollutant Minimization Plan (PMP) is being developed to help track and fix PCB sources in the aging infrastructure Sanitary Sewer collection system, which crosses state boundaries, 3. Recognize the need to evaluate EPA’s progress to address states’ concerns for EPA cleanup sites, especially the Washington Street, WV source(s),  4. Work jointly (WVDEP, VADEQ, and EPA) to develop a short and long term PCB Reduction Strategy and schedule for TMDL development, and 5. Implementation of PCB reductions in the watershed.  

Additionally, VA DEQ performed fish tissue monitoring on the Bluestone River, Virginia, impaired segments, during the summer of 2014, to update our assessment.  Analytical results have not yet been received.  

2. Levisa Fork PCBs (TMDL):  A work plan was developed in 2006 to identify potential sources of PCBs and to begin TMDL development.  The study design included SPMDs and ambient water and effluent collection using a low level detection method (EPA 1668A).  

The Levisa Fork PCB TMDL was submitted to EPA in 2010 as a phased TMDL.  The report will be reopened in two years after additional sampling and modeling to ensure that the final TMDL is representative of the watershed.  A second round of low level PCB sampling was conducted in the summer of 2010 to help identify sources of the contamination.  A phased TMDL has now been completed and a revised version was submitted to EPA in July 2014. The VPDES permit for the Conaway WWTP has been modified to include PCB monitoring and a PCB minimization schedule.  

3. Clinch River low level Hg Sampling Study:  A sampling was developed for the study of low level Hg in the Clinch River.  Quarterly samples from five stations are being collected along an 80-mile segment of the river.  Sampling began during the spring of 2010 and will continue for six years.  In addition to low level Hg, monitoring parameters will also include 17 other metals, hardness, nutrients, solids, and E. coli.  Sampling is continuing on a quarterly basis in accordance with the original monitoring plan and will continue until December 2015.
4. Water Quality Sampling in the Upper Clinch River watershed of Southwest Virginia for the Clinch-Powell Clean Rivers Initiative (CPCRI) by The Nature Conservancy: The project includes biological, chemical, and land use analytical components conducted concurrently to determine most likely stressors related to mussel declines.  The water quality sampling (conducted by DEQ) and analyses described in this project are critical to the success of the overall research effort.  Width and depth integrated samples will be collected at 6 sites on the Clinch River in Virginia.  The sites and river miles in Virginia are:  Clinchport (Clinch River Mile [CRM] 213), Pendleton Island (CRM 226), Semones Island (CRM 235), Carterton (CRM 264), Cleveland Island (CRM 271), and Artrip (CRM 275).  Samples will be collected 4-6 times during the course of 12-18 months (summer 2012 to winter 2014) during approximate median (base) flow conditions.  The measured parameters are:  total and dissolved metals (Al, As, Cd, Cr, Cu, Fe, Hg, Mn, Ni, Pb, Se, Zn), total anions/cations (Ca, Cl, K, Mg, Na, SO4), total suspended solids, total dissolved solids, alkalinity, total nitrogen, ammonia nitrogen, nitrate + nitrite, and phosphorous. DEQ has now completed water quality sampling on this project.  A final report was prepared in August 2014. 

5. New River PCB TMDL:  SWRO has begun collecting samples for the New River PCB TMDL administered by the Blue Ridge Regional Office (Roanoke) at the stations located in the Southwest Region. Low flow and high flow samples were collected in 2013 and 2014.  A technical advisory committee meeting for the TMDL is planned for early 2015.  Results and reports will be provided by the Roanoke Office.
For further information concerning toxics-related special studies in the Southwest Region contact:

Martha Chapman

TMDL Coordinator

VADEQ - Southwest Regional Office

355-A Deadmore Street, Abingdon, VA  24210

Phone: (276) 676-4845  

Fax: (276) 676-4899

E-mail: Martha Chapman@deq.virginia.gov
Tidewater Regional Office (TRO)

Regional Office Monitoring Manager

Roger K. Everton

Phone: (757) 518-2150

1. Low level PCB sampling in the Elizabeth River and Lower James River

The Elizabeth River and lower James River and their tributaries have VDH fish consumption advisories for PCBs, and 
thus are impaired waters for PCBs.  Ambient water samples were collected from locations throughout the watershed 
during 2009 and 2010.   Samples were collected during “dry” weather and “wet” weather conditions.  Additional 
monitoring at one station monthly in the Elizabeth River was conducted in 2011. An additional round of sampling, both 
wet weather and dry weather, was repeated at the previously sampled ambient samples in the spring of 2013.  In 
additional two samples were collected during storm events in tributaries of the Elizabeth River for modeling purposes.   

A low level analytical procedure using GC/high resolution mass spectrometry, capable of parts per quadrillion detection 
levels has been used to analyze all samples.  The results will be used to support development of a TMDL for the 
watersheds.  


Compiled results of PCB analyses in the water column and in fish tissues during 2012 and 2013 are summarized in 
“Appendix J1 – Compiled Water PCB data 2012-2014” and “Appendix J2 –   Compiled  Fish Tissue  & Sediment PCB 
data 2012-2014,” respectively. No additional fish tissue and sediment PCB sampling was carried out during SFY2014. 
During SFY2014 two water samples were collected from storm sewer MS4 drains to the 
2. Elizabeth River Project (ERP) State-of-the-River Report

An initial meeting of interested parties was held at TRO in May of 2014 to outline the contents and format of a state-of-the-river report. Participants included representatives of the ERP, monitoring personnel from DEQ, Hampton Roads Sanitation District, and academicians from VIMS and ODU, among others. At a subsequent meeting in July participants provided presentations summarizing individual sections to be included in the final report. Among the topics to be included in the report are sections on sediment contamination, fish tissue contamination, and benthic community health among the mainstem and various branches of the Elizabeth River system. A preliminary draft of the report was scheduled for circulation in early November, 2014, and the  final “State of the Elizabeth River Scorecard 2014” was released on 17 November (Appendix I3).
For additional information relevant to toxics monitoring in the Tidewater Region, contact:

Roger K. Everton

Water Compliance and Monitoring Manager

Virginia Dept. of Environmental Quality

Tidewater Regional Office

5636 Southern Blvd., Virginia Beach, VA 23462

Phone: 757-518-2150

Fax: 757-518-2009

Email: roger.everton@deq.virginia.gov   

Valley Regional Office (VRO)

Regional Office Monitoring Coordinator

Donald Kain

Phone: (540) 574-7815

Fax: (540) 574-7878

1. South River Mercury:  Mercury was used in a manufacturing process at the DuPont plant in Waynesboro, VA from 1929-1950.  Mercury losses and resulting contamination from that process resulted in a legacy problem that continues today.  In a 1984 settlement between DuPont and the State Water Control Board, a fund was established to support monitoring of water, sediments, and fish tissue in the river system for a projected 100-year period.  DEQ manages that fund and conducts this long-term monitoring program.  More recently, in 2006 DEQ established a full-time position in the Valley Regional Office to focus on this serious environmental issue.  Specific activities in this program area that occurred during 2013-2014 are outlined below.

a) Water and Fish Sample Collections and Analysis for Mercury in the South River and South Fork Shenandoah River, Virginia. The water component of this monitoring effort focuses on water column concentrations of dissolved and total mercury in the South River and South Fork Shenandoah River.   Monitoring through the 1990s rarely detected measurable amounts of mercury in water, due to analytical constraints.  With the development of more sensitive techniques (“clean” metals sampling and analyses) during the 1990s, quantifiable levels are now routinely recorded.  Since 2001, DEQ staff has collected total and dissolved mercury samples from multiple sites on the South River and South Fork Shenandoah River on a bimonthly frequency.  Fish sampling for mercury body burden was last conducted in 2012.  This effort occurs on a 5-year cycle, with the next round of sampling set for 2017.  Findings in 2012 were consistent with previous years, and no changes were made to the current VDH mercury fish consumption advisories for the South River and the South Fork Shenandoah River.  DuPont contractors continue to conduct fish sampling annually for ecological risk assessment purposes; DEQ provides field assistance for these collections. 

b) South River Science Team.  DEQ staff members continue to participate in the South River Science Team and coordinate with team members on surveys and studies in which data are gathered for water, sediments, floodplain soils, and biota in and along the South River.  The South River Science Team is a non-regulatory, collaborative group comprised of representatives from industry, academic institutions, state and federal agencies, environmental groups and independent researchers.  This team meets quarterly to coordinate efforts, collaborate on future work, and communicate results.  Ongoing studies address mercury source identification, fate and transport, methylation processes, and ecological processes.   Although the specific projects are non-regulatory, findings are often used to support regulatory processes, including RCRA remediation efforts and NRDAR injury assessment and restoration scaling.  Information on the activities of the South River Science Team can be found at http://www.southriverscienceteam.org/. 
c) Natural Resources Damage Assessment (NRDA) for South River and South Fork Shenandoah River.  DEQ is working with other state partners (as the state trustee) and the US Fish & Wildlife Service (as federal trustee) to continue assessment of damages to aquatic and terrestrial life in and along these rivers.  Studies by South River Science Team partners and contractors will serve as the basis for damage assessment and will also help identify opportunities for restoration and mitigation.  The NRDA team of technical, policy, and legal staff has been meeting several times per year as this process moves forward.  Injury assessment and quantification for resources and services impacted by mercury are essentially complete, and scaling of potential restoration projects is moving forward.  Final settlement will require agreement between DuPont and federal and state trustees on injury and restoration of resources and services and is expected within 1-2 years. 
d) Corrective Action Permit for DuPont - Resource Conservation and Recovery Act (RCRA) Activities. In September 1998, EPA issued a RCRA Corrective Action Permit to DuPont for the Waynesboro Site (Permit No. VAD003114832) to conduct investigations and determine if corrective measures for on-site solid waste management units (SWMUs) and Areas of Concern (AOCs) are necessary. The RCRA Permit was reissued by Virginia DEQ in 2009. 

Under EPA direction and oversight, DuPont prepared a RCRA Facility Investigation (RFI) Plan and a Land Use Report. A RFI Report containing the findings of the on-site investigations was submitted by DuPont in 2009. EPA conditionally approved the on-site RFI Report in 2014.  An extensive sewer investigation was conducted from 2006 thru 2010 near the former Chemical Building, with a report submitted to EPA in August 2011.  On-site interim measures involving the sewer system impacts are being conducted in 2014.  Selection of the onsite final remedy, including public participation, is tentatively anticipated for the 2015/2016 timeframe. 

A  Class 2 permit modification request was received by DEQ on November 19, 2013.  This request incorporated an off-site Area of Concern (AOC4) into the Permit which includes the aquatic and riparian terrestrial systems (including the floodplain) of parts of the South River downstream of the former DuPont Waynesboro facility and parts of the South Fork Shenandoah River. The permit modification request was approved on February 4, 2014.  Under DEQ direction, DuPont prepared a RFI report detailing the off-site impacts (AOC 4) that included a human health and ecological risk assessment.  In addition, an Interim Measures work plan was prepared by DuPont to initiate interim remedial actions associated with impacts observed in or near the South River.  All of those documents are currently in the DEQ review process.  Various community involvement and public participation efforts are associated with the ongoing on-site and off-site remediation efforts.  If you wish to be on the permit activity mailing list, please contact Angela Alonso, DEQ at (804) 698-4328 or angela.alonso@deq.virginia.gov.  

For additional information regarding the RCRA activities at the former DuPont Waynesboro facility, please contact Vincent Maiden, DEQ at (804) 698-4064 or via e-mail at vincent.maiden@deq.virginia.gov.

For further information relevant to toxics-related studies in the Shenandoah Valley Region, contact:

Don Kain

Water Monitoring & Assessment Mgr.

DEQ Valley Regional Office

P.O. Box 3000

Harrisonburg, VA 22801

540-574-7815

540-574-7878 (fax)

E-Mail Donald.Kain@deq.virginia.gov
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