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Project Organization 
The Quartz Valley Indian Reservation’s Tribal EPD (QVIREPD) is completing this QAPP to define how quality control (QC) procedures are implemented and to define how the QVIREPD and its staff will work together on quality assurance (QA) to insure that data are properly collected and analyzed, managed and stored for on-going use, and results published in a timely fashion. Because of the systematic planning process documented in this QAPP, the QVIREPD Water Quality Monitoring Program will supply quality assured data for management decisions related to the aquatic environment within QVIR jurisdiction and the Scott River watershed. 
The QVIR Water Quality Monitoring Program is organized as shown in Figure 1. The QVIR Environmental Director has ultimate control over and responsibility for the WQ program, and acts as both the QA Officer and Project Manager.  The QVIR Environmental Director is responsible for program coordination, schedule and budget management, technical oversight, report preparation, and overall program quality. 
The QA Officer will have responsibility and authority for: 

· Ongoing review of monitoring methods and equipment calibration, 

· Auditing field notebooks, databases, chain of custody forms, and 

· Insuring adherence to field and laboratory QA/QC programs. 

In short, the QA Officer will insure that QC procedures developed in this QAPP are carried out. The Data Manager and Water Quality Technicians will work under the supervision of the QA Officer and follow procedures as defined in this QAPP. 
The Data Manager will:

· Transfer results from the field or laboratory into databases, 

· Properly store data and archive to insure against loss, 

· Run preliminary analysis of data, and provide charts for reports, and 

· Assist with report preparation. 

The WQ Technicians will: 

· Collect field samples 

· Fill out forms to record results and field conditions, 

· Care for and calibrate equipment, 

· Properly fix and ship samples needing laboratory analysis, 

Any time there are problems perceived by the Data Manager or the WQ Technician with any part of the WQ Monitoring Program, they are to notify the QVIR Project Manager so they can work collaboratively on resolving them. The QA Officer will also periodically conduct audits to detect QA/QC problems or deficiencies. 
If any tests of surface or groundwater exceed action levels, then the QVIR Environmental Director will be notified so that she can inform the QVIR Tribal Council.  Following notification of the Tribal Council, the QVIR EPD would then inform the North Coast Regional Water Quality Control Board staff and work cooperatively with that agency for abatement of problems. 
The QVIR EPD will send water quality samples needing laboratory analysis to Aquatic Research Inc., an accredited laboratory by the U.S. EPA. Water samples tested for pesticides will be sent to North Coast Laboratories, Ltd. A benthic macro-invertebrate consulting firm, Aquatic Analyst, will provide technical assistance in the sampling and identification of aquatic macro-invertebrates. Phytoplankton and algae samples will be sent to Jim Sweet to be processed and analyzed.
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1.5 
Problem Definition/Background

The Quartz Valley Indian Reservation lies in a rural, sparsely populated area within the Scott River watershed in the Klamath Mountain Province, and is one of four major tributaries of the Klamath River, contributing about 5% of the entire Klamath’s runoff (yearly average of 615,000 acre feet). The Scott River watershed is a large area with substantial variation in geology, geomorphology, and climatology. The watershed drains approximately 520,617 acres (812.2 mi2 or 2,107 km2). Major tributaries to the 58 mile long Scott River in the Scott Valley include: Shackleford / Mill, Kidder, Etna, French, and Moffett Creeks, and also the South and East Forks (SRWC SAP 2005).
Quartz Valley Indian Reservation has several streams on tribal land. Shackleford, Shackleford-Mill, and Sniktaw Creeks all run through the Reservation.  

The headwaters of the largest creeks, Shackelford and Mill are in the Marble Mountains, a 242,500 acre Wilderness Area on the western edge of Scott Valley.  Campbell, Cliff, and Summit Lakes are the headwaters of Shackleford Creek.  The headwaters of Mill Creek consist of the two Mill Creek ponds.  The size, elevation and depth of each lake are listed in Table 1.5.1.   The Tribe has interest in the health of these aquatic ecosystems because of their role in producing cold water fish and other culturally significant flora and fauna.  Chinook and coho salmon as well as steelhead trout return to these creeks to spawn and rely on a healthy Scott River for juvenile rearing and adult migration.

	Table 1.5.1 : Lakes at Headwaters of Shackleford-Mill Creeks (Data from the Klamath National Forest

	Lake
	Elevation
	Acres
	Depth

	Campbell
	5800’
	33
	3’

	Cliff
	6100’
	52
	175’

	Summit
	6050’
	5
	15’

	Summit Meadow
	6050’
	1.3
	4’

	Mill Creek (West)
	6450’
	4.5
	8’

	Mill Creek (East)
	6350’
	1.5
	15’


The Scott River was listed as sediment and temperature impaired under Section 303(d) of the Clean Water Act by the North Coast Regional Water Quality Control Board and the U.S. Environmental Protection Agency (EPA) in 1997.   Total Maximum Daily Loads (TMDL’s) were recently approved by the Regional Water Board (December 2005), the State Water Board (June 2006) and the US EPA (September 2006).  Water quality conditions have affected the habitat of anadromous salmonids populations in the Scott River watershed. Coho salmon in the region were listed as threatened under the federal Endangered Species Act (ESA) in 1997 by the National Marine Fisheries Service (NMFS) and by the California Fish and Game Commission in 2002.  Additionally, the Klamath River is also listed for temperature, nutrients, and dissolved oxygen; the Klamath TMDL is due to be completed by January 2007.

(SRWC SAP 2005)

Decline of the fishery 

Historically, spring-run Chinook salmon were abundant in the rivers of the Klamath Basin, considerably outnumbering the fall Chinook run (Hume in Snyder 1931). “Salmon ascend the river in large numbers, before the waters subside in the spring”, remarked Gibbs in 1851 (SRWC SAP 2005).  Fall Chinook, winter and summer steelhead were also widespread in the Scott River Basin. (Maria, personal communication in SRWC SAP 2005).  Today, the spring Chinook and summer steelhead run is virtually nonexistent in the Scott River (KRBFTF, 1991. p. 2-87, 2-99, and 4-15; USFS, 2000b, p.3-9; USFS, 2000a).   Data indicate that the fall Chinook population within the Scott River basin has experienced a decline since at least the 1960s (Hardy and Addley, 2001, p.12).  The Scott River produces approximately 9.2% of the natural fall Chinook salmon in the Klamath River basin (SRWC, 2004, p.6-1).
Coho salmon would have flourished in the numerous ponds created by beavers throughout the valley and in both forks of the Scott River (SRWC SAP 2005 & Belchik, personal communication).  Brown et al. (1994) state that California coho populations are probably less than 6% of what they were in the 1940s, and there has been at least a 70% decline since the 1960s. Coho salmon occupy only 61% of the SONCC Coho ESU streams that were previously identified as historical coho salmon streams (CDFG, 2002, p.2)

Land Use Factors
Consideration of factors limiting salmon and steelhead production, water quality and attainment of other beneficial uses in Shackleford and Mill Creeks must be tiered.  There are some over-arching factors, such as flow depletion, that can then cause secondary water quality problems as transit time increases and stagnation of water occurs.  Limiting factors are most often linked to two current land use activities; logging and agriculture, although mining also occurred in the past.  

Historically, gold was mined in the Quartz Valley area, both in the valley itself and in the Scott and Oro Fino valleys nearby. The type of mining performed in Northern California during the late 1800s was hydraulic mining, not chemical (like cyanide-leach mining), so less chemical contamination is associated with it. Surface and groundwater in the Quartz Valley could potentially be contaminated with heavy metals that naturally occur in association with gold but are discarded in tailings, like arsenic. Dredge tailings from hydraulic mining can also serve as a source of sediment pollution. 

Much of the land in Siskiyou County was logged, beginning in the latter half of the 19th century. Erosion due to clear-cutting and logging roads in the area, whether still used and maintained or abandoned, could contribute significant amounts of sediment to the Shackleford Creek and Scott River system.

Beginning around 1850, ranching became the most prevalent use of land around the Quartz Valley. Grazing of cattle is still performed by many landowners on the valley floors in the Scott River watershed, which could contribute to erosion of streams and bacterial contamination of surface waters when cattle are permitted access to streams. Land around the upper reaches of Shackleford Creek has historically been used for cattle grazing during the summers, which could contribute fecal coliforms to the surface water. Land in the Quartz Valley floor is also used for agriculture, which may contribute contaminants such as pesticides, nitrates, and phosphates to the surface water.  


Private industrial timber lands border the Reservation and Shackleford Creek.  This activity could result in herbicide and pesticide contamination of surface and ground water.  Fruitgrowers, one of the largest owners of private land in Siskiyou County, has been unwilling to share data or studies they have conducted pertaining to Shackleford Creek. They have since relinquished their west side Scott River holdings to Timber Vest. QVIR Environmental Director met with Timber Vest in December of 2006 and has established a working relationship which will includes data sharing and property access for QVIR EPD.
On Reservation land, no grazing or agriculture is performed. The area around Shackleford Creek and the Reservation does contain paved roads and has vehicle traffic. Oils and other contaminants likely to come from automotive traffic may be present.

No heavy industry is present in the area, so organic contaminants from pesticide manufacture, petroleum refinement and other industrial applications are unlikely.

Logging and Roads:  Upland areas within the Shackleford Creek watershed are extensively logged and have high road densities (see Appendix A).  Compaction of soils and changes in routing of storm water on logged areas and logging roads are known to:

· Increase peak discharge (Montgomery and Buffington, 1993; Jones and Grant, 1996), 

· Increase sediment yield (Hagans et al., 1986, de la Fuente and Elder, 1998), and

· Decrease large wood available for recruitment to streams (Reeves et al., 1993; Schuett-Hames et al., 1999).  

The potential changes in aquatic conditions related to upland disturbance are described below, while the description of conditions in Shackleford Creek uplands based on GIS and other data can be found in Appendix A. 

Increased Peak Flows: Elevated peak discharge can increase median particle size distribution to those greater than optimal for salmonid use, wash out large wood, and trigger bank failures and channel scour.  Channel changes can include decreased pool frequency and depth (Buffington and Montgomery, 1993).  Wider and shallower channels also are more subject to warming.  Although less well studied, hydrologic changes associated with compaction of a watershed can also lead to decreased summer base flows.

Increased Sediment Yield:  Sediment yield is a noted problem in the Scott River watershed (NCRWQCB, 2003; 2005).  Fine sediment comes primarily from surface or gully erosion and Sommarstrom et al. (1990) identified road cuts and road fills on decomposed granitic soils as a major source of fines in the Scott River watershed.  

Fine Sediment:  High levels of sand and fine sediment can fill interstitial spaces in stream gravels, decrease salmonid egg and alevin survival and reduce aquatic insect habitat.  Decreased aquatic invertebrate production can diminish food resources for juvenile salmonids.  Smaller sediment particles are highly mobile and may cause diminished pool frequency and depth, thus reducing salmonid juvenile carrying capacity and adult salmonid holding habitat.  

Mass Wasting:  The coarse and fine sediment yielded by mass wasting can cause channel aggradation, loss of pool habitat, changes in median particle size, decreased spawning gravel quality and channel adjustments that facilitate stream warming.  

Large Wood Depletion:  Changes in riparian conditions can increase ambient air temperature over streams and reduce relative humidity, thus leading to stream warming (Bartholow, 1989; Pool and Berman, 2001).  Cold air moving down slope from Marble Mountain peaks in winter may also cause elevated risk for the formation of anchor ice along streams where canopy is lacking.  Pools formed by large wood are extremely important as nursery areas for coho salmon juveniles (Reeves et al., 1988) that must spend one year in freshwater before migrating to the ocean.  Large wood depletion can, therefore, cause diminished aquatic habitat complexity, reduced pool frequency and lower carrying capacity for juvenile coho.  Large coniferous trees in riparian zones may take decades or centuries to grow to sufficient size to be useful in buffering air temperatures and providing wood of sufficient size to provide lasting habitat value (Shuett-Hames et al., 1999). 

Agricultural Water Diversion: Flow depletion in Shackleford Creek due to water extraction for agriculture causes warming as water volume is reduced and loss of surface flow. Decreasing flows may cause riffles to become shallow or the formation of isolated pools.  Growth of periphyton covering stream substrate will increase with warming water temperatures and would also be increased by nutrient rich agricultural return water.  High rates of photosynthesis by algae in low flow conditions can cause large nocturnal and diurnal fluctuations in pH and dissolved oxygen.  The secondary effects related to high photosynthetic activity in stagnant, de-watered reaches are not targeted because loss of flow is an over-riding impact.

Pesticides:  Many of the leading pesticides used in Scott Valley and the Shackleford/Mill Creek drainage are herbicides that have no recognized levels of exposure for human health risk set by the U.S. Environmental Protection Agency or the State of California (EDW, 2005).  However, two of the pesticides used in Scott Valley were recently acknowledged, July 2006, by the US EPA to be harmful to salmonids.  Table 1.5.2 show the top pesticides used in the Shackleford/Mill and Scott River basins, respectively with those harmful to salmon and steelhead in bold.    

	Table 1.5.2. Top ten pesticides used in the Shackleford-Mill Creek watershed and the Scott River watershed from 1990 to 2004. Data from the California Pesticide Use Reporting Database.



	Use Rank
	Shackleford/Mill
	Scott River

	1
	Paraquat Dichloride
	Paraquat Dichloride

	2
	Trifluralin
	Hexazinone

	3
	Hexazinone
	Diuron

	4
	Metribuzin
	Glycophosphate

	5
	Glycophosphate
	2,4-D Dimethylamine Salt

	6
	2,4-D Dimethylamine Salt
	Metribuzin

	7
	2.4-D Butoxyethanol Ester
	2.4-D Butoxyethanol Ester

	8
	Norflurazon
	Trifluralin

	9
	MCPA, Dimethylamine Salt 
	2,4-D, Isooctyl Ester

	10
	Atrazine
	Chloropyrifos


Purpose of Water Quality Investigations:

What was once a historically productive fishery in Scott Valley has declined to numbers precluding tribal members from utilizing their fishing rights on Reservation waters and limiting their take for sustenance throughout the Scott River Valley.  The Indian people of Quartz Valley traditionally depended on the land and waters to provide for their physical and cultural needs.  The state of the watershed today prevents this dependency.  The Tribe’s priority is a restored watershed that supports healthy populations of salmonids.  This water quality study is a first step in understanding conditions in areas that have not been studied which may have contributed to population decreases of anadromous salmonids.  It is also an opportunity to work collaboratively with other agencies and tribes to share information and to ultimately restore the watershed to historical conditions.
The goal of this QAPP is to provide the Quartz Valley Indian Community with a quantitative assessment of the water quality of the resources effecting the Reservation to further expand the Tribe’s scientific knowledge for tribal members, fisheries, future planning, and watershed activities.   Additionally, these analyses will help identify any surface water contamination problems that could affect fish habitat, since wild salmon are an important resource to the Tribe and a vital piece of the Tribe’s cultural heritage. 

This QAPP will be used to develop baseline information in order to document water quality changes over time, screen for potential water quality problems, and to provide a scientific foundation in order to actively participate in the management of the Shackleford-Mill Creek watershed and the broader Scott River Watershed.  
Principal data users/decision makers who will use the data to make decisions:  
The first step to attainment of the goal of this QAPP is baseline data collection for water bodies in the Reservation’s watershed.  Quality assured water quality data collected by the QVIR EPD will be used in management of the Shackleford-Mill Creek watershed. Data will be shared with the U.S. EPA and NCRWQCB staff through timely reports on findings, including for use in TMDL updates. Other agencies and entities cooperating in Shackleford-Mill Creek watershed management, including the Klamath National Forest, may also receive QVIR EPD data after it has undergone QA/QC and analysis. The QVIR EPD will also share data with tribal members through annual reports and with the public upon request.  

Brief Summary of existing information:

Ground water has been sampled for the QVIR residents in the past as a part of routine well installation and maintenance. Records of well water analysis for the wells are few, and lab analysis Quality Assurance information is not known. Prior groundwater test results are included in Appendix B1.
Ground and surface water were sampled in 2005 by QVIR environmental staff and ECORP Consulting as part of a preliminary Baseline Watershed Assessment. Shackleford Creek was tested using hand-held field meters for dissolved oxygen, pH, turbidity and temperature. These parameters were chosen due to their importance to salmonid habitat. Samples of water were also taken and analyzed for phosphates, nitrates, organochloride pesticides, heavy metals, and some volatile organic chemicals.  Test results are compiled in Table 1.5.3 through Table 1.5.5.  ECORPs SAP and the Lab’s SOP are included in the Appendix B. 

Recent fish surveys have confirmed the presence of Chinook and coho salmon in the Scott River, and report that the Scott River has the largest number of native coho of the Lower Klamath River tributaries. These surveys are unable to provide information on the decline in salmonid populations during the 20th century. 

In recent years, Geographic Information Systems (GIS) technology and other remote sensing methods have contributed to the knowledge of the basin. Geologic and sediment study data are available for the greater Scott River basin, some of which is applicable to or includes specific information about the Quartz Valley. GIS datasets may also cover the Quartz Valley, but to date, few analyses performed with this data have focused on the Quartz Valley. Currently, the Scott River TMDL development work is utilizing the available GIS data for the watershed, but recent changes to land use, forestation, or roads may still not be reflected in the data available. 

Quantitative testing was previously performed on QVIR water resources only for newly drilled wells, which were tested for the presence or absence of coliform bacteria, in accordance with Siskiyou County health regulations.
In February 2005, a preliminary assessment of the QVIR groundwater and surface water resources was conducted with the assistance of ECORP Consulting. The assessment had two components: chemical analysis, for both surface and groundwater, and an assessment of fish and wildlife habitat in the QVIR reach of Shackleford Creek. Funding for this assessment was obtained through the Bureau of Indian Affairs, by the QVIR Tribal EPD office.  During these tests, 15 wells on QVIR land were tested and samples were taken from four stream sites. 

Groundwater Results

In groundwater, A suite of 12 metals was tested, which included mercury, antimony, barium, beryllium, cadmium, chromium, copper, iron, arsenic, lead, selenium and thallium. Copper, iron and barium were detected.  In two wells, iron concentrations exceeded the proposed limit, found in the US EPA secondary drinking water standards.  Copper was detected in samples from all the wells on the main reservation. Although it did not exceed the standard proposed above, it was the only analyte of note detected in the samples. Because it occurred in every well, it is likely the copper is naturally occurring in the water bearing rock. A complete copy of the lab analytical report is included as Appendix B4.  

The other analytes tested in groundwater during the preliminary sampling event were total coliforms, fecal coliforms, chlorine dioxide, chlorite, and chloramines. Field parameters were measured with the YSI Multiparameter, but many readings were of poor data quality. A calibration check after the sampling event showed the YSI unit to be out of calibration. As a result, the readings taken during this sampling event do not provide a good baseline for temperature, conductivity, TDS and pH. In addition to the analytes listed above, an abandoned well was tested for hexane extractable materials (HEM), which result from contamination with petroleum products such as oil or gasoline. Empty 55-gallon drums found near the abandoned well were thought to have previously contained petroleum products. No HEMs were detected. 

Two wells had a total coliform count out of compliance with the standards of the Siskiyou County Health office. These two wells tested positive for total coliforms, though neither tested positive for fecal coliforms. No other wells were found to have either total coliforms or fecal coliforms. 

	Table 1.5.3: Groundwater Analysis Results 

	Sampling Site
	Coliforms
	Metals 
	Concentration in micrograms/L
	Nitrate mg/L
	Nitrite
	Chlorines
	Oils and Grease

	Well #1 
	Total -/Fecal - 
	Copper 
	18 
	n/a 
	n/a 
	ND 
	n/a 

	Well #2 
	Total -/Fecal - 
	Copper 
	14 
	n/a 
	n/a 
	ND 
	n/a 

	Well #3 
	Total -/Fecal - 
	Copper 
	16 
	n/a 
	n/a 
	ND 
	n/a 

	Well #4 
	Total -/Fecal - 
	Copper 
	17 
	n/a 
	n/a 
	ND 
	n/a 

	Well #5 
	Total -/Fecal - 
	Copper 
	110 
	n/a 
	n/a 
	ND 
	n/a 

	Well #6 
	Total +/Fecal - 
	Copper 
	62 
	n/a 
	n/a 
	ND 
	n/a 

	Well #7 
	Total -/Fecal - 
	Copper 
	40 
	n/a 
	n/a 
	ND 
	n/a 

	Well #8 
	Total -/Fecal - 
	Copper 
	34 
	n/a 
	n/a 
	ND 
	n/a 

	Well #9 
	Total -/Fecal - 
	Copper 
	27 
	n/a 
	n/a 
	ND 
	n/a 

	Well #10 
	Total +/Fecal - 
	Copper 
	23 
	n/a 
	n/a 
	ND 
	n/a 

	Well #11 
	Total -/Fecal - 
	Copper 
	18 
	n/a 
	n/a 
	ND 
	n/a 

	Well #12 
	Total -/Fecal - 
	Iron 
	290 
	n/a 
	n/a 
	ND 
	n/a 

	Well #13 (Cram Gulch) 
	Total -/Fecal- 
	Barium 
	46
	n/a 
	n/a
	ND
	n/a 

	Iron
	740

	Well #14 (Cram Gulch) 
	Total -/Fecal- 
	Barium
	47
	n/a 
	n/a
	ND
	n/a 

	Iron
	270

	Well #15 
	Total -/Fecal - 
	Iron 
	600 
	2.6 
	ND 
	ND 
	ND 

	* n/a -- samples from this site were not tested for this analyte 

	+ ND -- analyte not present/not detectable 


Surface Water Analysis 
No information on surface water testing results prior to 2005 is available for the upper reaches of Shackleford Creek. Some modern aerial photographs, including FLIR data, are available for the lower reaches of the stream.
During the February 2005 preliminary assessment surface water samples were analyzed for nitrates and nitrites, organophosphate pesticides, and heavy metals (see Table 1.5.4). Iron and copper were again the only metals detected. No organophosphates were detected. Two out of the four stream sample sites had very low nitrate concentrations; none of the sites tested positive for nitrite. High concentrations of nitrates can be indicative of runoff containing fertilizers or potential septic tank seepage. 
At the time of sample collection, field parameters were also taken with a YSI Multiparameter meter. Temperature, TDS, pH, conductivity, and dissolved oxygen were recorded (see Table 1.5.5). 

Table 1.5.4: Surface Water Analysis Results 
	Sampling Site 
	Metals 
	Concentration (micrograms/L)
	Nitrate mg/L 
	Nitrite 
	Organophosphate Pesticides 

	Stream Site 1 
	Copper 
	29 
	0.52 
	ND 
	ND 

	
	Iron
	270 
	

	Stream Site 2 
	Copper 
	16 
	0.5 
	ND 
	ND 

	
	Iron
	150 
	

	Stream Site 3 
	Copper 
	16 
	ND 
	ND 
	ND 

	Stream Site 4 
	Copper 
	12 
	ND 
	ND 
	ND 


n/a -- samples from this site were not tested for this analyte 

+ ND -- analyte not present/not detectable 

Table 1.5.5: Field Parameters at Surface Water Sample Locations 
	Sampling Site 
	DO 
	Conductivity
	TDS 
	Salinity
	PH 
	Temperature 

	Stream Site 1 
	13 
	61 
	0.066 
	
	7.91
	4

	Stream Site 2 
	13 
	63 
	0.068 
	0.05 
	7.67 
	4.10 

	Stream Site 3 
	12.74 
	63 
	0.068 
	0.05 
	7.94 
	4.14 

	Stream Site 4 
	12.41 
	62 
	0.067 
	0.05 
	7.52 
	4.2 


No analytes were found to be out of compliance with proposed water quality standards during this sampling event. In addition, all organophosphate pesticides were below the detection limit. All four stream sites tested positive for copper, in low concentrations. Two sites also tested positive for iron, in moderate concentrations, but were still under the level proposed for drinking water, coming from the US EPA secondary drinking water standards. 

Habitat Assessment and Stream Condition Inventory 
This description describes the condition of Shackleford Creek prior to flooding events that occurred during the winter of 2005-2006. Some changes, widening and additional braids, have occurred but it has not been formally habitat typed since ECORP in 2005. 

The section of Shackleford Creek that runs through QVIR property is a wide, shallow, and braided with primarily gravel and cobble substrate. The channel divides into two major braids, and one minor braid. Most habitat units are low-gradient riffle (LGR) or high-gradient riffle (HGR) with one short glide (GLD) section and one root wad enhanced lateral scour pool. One secondary channel pool was also noted. In stream cover is minimal in most portions of the stream, with few large trees situated near enough to the stream to provide cover. The depth in most of the stream was less than two feet during the stream survey, conducted during low- to moderate- flow conditions, so the stream depth does not offer significant cover to aquatic species in most of the stream. Under the Rosgen classification system for streams, this section of Shackleford Creek is type D3, a multiple channel system with a cobble and gravel substrate. 
In the upper reaches of the stream near the upstream QVIR boundary, the main stream channel is slightly entrenched; at this location, the north bank is higher than the south, and the bank was slight undercut. Further downstream, the banks were of more equal height and did not show the same erosion as the upstream reaches. The width-to-depth ratio of the stream is very high, and the overflow are around the stream is quite wide. 

In several locations, the stream contained excellent gravels for salmonid spawning. Several redds had been found in this section of stream during surveys in prior years; several likely redds were also noted during this habitat assessment. Several of the habitat reaches in the stream ranged from good to ideal spawning habitat. Silt depth in the channel was minimal; the banks of the stream showed slightly greater silt depth, but generally less than 0.2 feet. 

At the time the habitat survey was conducted, a stonefly hatch was noted. Future surveys could include a benthic macroinvertebrate component to evaluate the availability of larvae as a food source for Coho fry. Included in Appendix B5 is the complete habitat unit characterization. 
Flow measurements were also made at the endpoints of the QVIR reach of Shackleford Creek. The flow where Shackleford Creek enters QVIR land was 40.5 cubic feet per second (cfs), where the stream width was 27.0 feet. The flow just below the road crossing where Shackleford Creek leaves QVIR land was 39.6 cfs, and the stream width was 42.5 feet. At the point in time when the flow measurements were taken, the stream appeared to lose approximately one cfs within the QVIR boundaries; this calculated loss, however, is within the margin of error of the flow instrumentation, and more flow measurements are necessary to draw conclusions about stream loss or baseflow. Complete flow measurement data are included as Appendix B6. 

Several agencies have been collecting water quality data in the Scott River watershed for years.  The type of water quality information collected by each agency is compiled in Table 1.5.6.  QVIR EPD will work collaboratively with these agencies to collect and share data empowering the Tribe to fulfill their role as co-managers of the watershed.    
	Table 1.5.6 SCOTT RIVER RESEARCH AND MONITORING - September 2006
	
	
	
	
	
	

	Activity 
	Method
	Who
	Locations
	Frequency
	Season
	Years
	Contact
	Sources
	Format
	Notes

	STREAMFLOW
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	gage station
	USGS
	RM 20.5
	daily ave
	all
	1941-
	Christine O'Neill (530) 246-5282
	www.water.usgs.gov
	electronic table
	http://s601dcascr.wr.usgs.gov/rt-cgi/gen_stn_pg?station=11519500

	 
	gage station
	DWR
	above N. Fork French Creek
	daily ave
	4/1-9/30
	1969-
	John Clements
	 
	Hard?
	Keith Dick former water master

	 
	gage station
	DWR
	E. Fork & S. Fork
	15min
	all
	2002-
	John Clements
	WY  2002  RCD
	Hard/electronic
	Summer flow only

	 
	gage station
	DWR
	Shackleford, Shackleford-Mill, French
	15min
	all
	2003
	John Clements
	 
	 
	Summer flow only

	 
	gage station
	DWR
	Scott Main @ Johnson’s Bar
	15min
	all
	2003
	John Clements
	 
	 
	Summer flow only

	 
	Water stage recorders at flumes & ditches
	DWR
	 
	 
	 
	 
	Water master Joe Scott
	 
	Hard?
	 

	 
	gage station
	USFWS/RCD
	Shackleford, Kidder, Mill(Shackleford)
	15 min
	all
	2002
	D. Quigley
	 
	 
	 

	 
	Pressure Transducer
	RCD
	Sugar Creek
	15 min
	July-October
	2002/2003
	D. Quigley
	RCD office
	Hard/electronic
	 

	 
	aquacalcPro
	RCD
	8 mainstem locations
	10-14 days
	May - Dec
	2006
	D. Quigley
	Worksheet
	Hard
	Repeat of  SWRCB 1972

	TEMPERATURE -AIR
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	Callahan, Quartz Hill, Scott Mt., Middle Boulder 3
	Hourly
	all
	 
	 
	 
	electronic table
	 

	 
	manual record of thermometer- high and low
	USFS
	Fort Jones, USFS
	Daily
	all
	1938-present
	Philip McNeil (530) 468-5331
	 
	hard copy table
	 

	PRECIPITATION
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	USFS, CDF, DWR
	Callahan, Quartz Hill, Scott Mt., Middle Boulder 3
	hourly 
	all
	varies
	CDEC
	www.cdec.water.ca.gov 
	electronic table
	 

	 
	 
	DWR
	Scott Mountain
	Daily
	all
	1985-present
	CDEC
	www.cdec.water.ca.gov 
	electronic table
	 

	 
	 
	private
	French Creek
	 
	 
	 
	Carl Schwarzenberg
	Siskiyou RCD
	hard copy table
	 

	 
	 
	RCD
	Various sub watersheds
	event
	all
	2002-present
	D. Quigley
	Siskiyou RCD
	electronic table
	 

	 
	 
	DWR
	Fort Jones
	Monthly
	 
	1938-present
	CDEC
	www.cdec.water.ca.gov 
	electronic table
	 

	
	
	
	
	
	
	
	
	
	
	

	SNOWPACK
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Snow water content  (adjusted)
	DWR, USFS
	Scott Mt., Middle Boulder 3, Dynamite Meadow
	Daily
	all
	varies
	Philip McNeil (530) 468-5331
	www.cdec.water.ca.gov 
	electronic table
	 

	 
	Snow water content  (adjusted)
	USFS
	Box Camp, Marble Valley, Middle Boulder 1, Swampy John, Etna Mt., Log Lake
	Monthly
	 
	varies
	Philip McNeil (530) 468-5331
	www.cdec.water.ca.gov 
	electronic table
	 

	GROUNDWATER LEVELS
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Well level stage 
	SRWC
	30 sites, valley floor
	Monthly
	annual
	2005-
	Mark Horney (NRCS)
	 
	 
	 

	 
	Well level stage 
	DWR
	3 sites in Scott Valley
	Point in time
	Fall & Spring
	1981-
	Red Bluff
	http://well.water.ca.gov/eXterra/GetBasinWell.cfm?GWBasinCode=’1-005.00’ (Bundy, 1999)
	 
	SS.  Call DWR to get info, may go back to 1950’s and chemical analysis. Check Lorrie Bundy’s Water Balance

	WATER QUALITY
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Temperature
	thermographs "Hobo temps"
	RCD
	 
	1.6  and 1.0 hourly
	5/15-10/15
	1995-present
	Danielle Quigley (530) 467-3975
	KRIS and listed cooperators
	electronic table and hard copy tables
	Conner, Farber, Power, Quigley "Water Temperatures in the Scott River Watershed" 2001

	Temperature
	thermographs "Hobo temps"
	Timber Products
	 
	1.6  and 1.0 hourly
	5/15-10/15
	1995-present
	Stu Farber
	 
	 
	Conner,Farber,Power,Quigley "Water Temperatures in the Scott River Watershed" 2001

	Temperature
	thermographs "Hobo temps"
	Timber Products
	 
	1.6  and 1.0 hourly
	5/15-10/15
	1995-present
	Kelly Conner
	 
	 
	Conner,Farber,Power,Quigley "Water Temperatures in the Scott River Watershed" 2001

	Temperature
	thermographs "Hobo temps"
	USFS
	 
	1.6  and 1.0 hourly
	 
	1995-present
	Jim Kilgore (530) 468-1274
	 
	 
	Conner,Farber,Power,Quigley "Water Temperatures in the Scott River Watershed" 2001

	Dissolved oxygen
	DO meter - night and day
	 
	low flow areas
	periodically
	 
	 
	 
	 
	 
	 

	pH
	pH meter or paper
	 
	 
	periodically
	 
	 
	 
	 
	 
	 

	Conductivity
	conductivity meter
	 
	 
	periodically
	8/1 - 9/15
	 
	 
	 
	 
	 

	SEDIMENT
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sediment
	McNeil  
	RCD
	RM 18 to 56, and tribs
	Point in time
	8/1 - 9/15
	1989, 2000,2006
	Danielle Quigley (530) 467-3975
	final report
	hard
	Sommarstrom and Associates Scott River Granitic Sediment Study 1990

	 
	v*
	RCD,USFS, DFG
	French Creek
	BIANNUAL
	 
	 
	Jim Kilgore'
	 
	 
	 

	Nutrients
	Hydrolab
	BOR
	RM 20.5 to mouth of Scott
	daily?
	all?
	 
	Bill Wood (541) 883-6935 WWOOD@mp.usbr.gov
	 
	 
	 

	Nutrients
	 
	 
	 
	periodically
	6/1 - 10/1
	 
	 
	 
	 
	 

	Macro-invertebrate collection
	rapid bioassessment
	RCD
	mainstem and tributary
	semi-annual
	spring, fall
	2000/2003
	Danielle Quigley (530) 467-3975
	 
	 
	 

	Metals, etc.
	 
	BOR
	 
	 
	 
	1999
	Bill Wood
	 
	 
	 

	PHYSICAL ATTRIBUTES
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cross sections
	Total Station survey
	RCDNRCS
	16, mainstem mostly at bridges
	every 5-10 years
	6/1 - 11/15
	1998, 2006
	Lorrie Bundy (NRCS)
	Total station survey
	AutoCAD drawing, hard copy data file
	 

	Riparian condition
	visual (photos, alive/dead, vigor)
	RCD
	 
	periodically
	8/1 - 10/31
	 
	Gary Black (530) 467-3975
	worksheets
	hard copy tables
	 

	Riparian condition
	 
	RCD (Alvin Lewis)
	Mainstem RM…. – RM….
	 
	1990?
	 
	 
	 
	FWS Report
	1991?

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Photo points
	Cantara Project
	RCD
	about 26 mainstem 
	annually
	6/1-8/1
	96-01
	Danielle Quigley (530) 467-3975
	Hard copy
	RCD Office
	Fay Lane Restoration Binder

	 
	Riparian Conditions
	RCD
	about 30 mainstem and tributaries
	annually
	6/1-8/1
	00-01
	Danielle Quigley (530) 467-3975
	Electronic/hard copy
	RCD Office
	 

	Road Erosion Inventory
	 
	RCD
	Shackleford 
	Once
	 
	1999
	Gary Black (530) 467-3975
	Hard copy
	RCD Office
	 

	 
	 
	 
	SouthFork
	Once
	 
	2001
	Gary Black 
	Hard copy
	RCD Office
	 

	 
	 
	 
	Etna
	Once
	 
	2001/2001
	Gary Black 
	In Progress
	RCD Office
	 

	 
	 
	 
	Mill(Scott Bar)
	Once
	 
	2001/2001
	Gary Black 
	In Progress
	RCD Office
	 

	 
	 
	 
	French Creek
	Once
	 
	 
	 
	Hard copy
	RCD Office
	 

	FISH SURVEYS
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Fall Chinook spawning redd surveys
	visual in waders
	DFG, USFS, Americorps
	RM 0 - RM 48
	annual
	10/15 - high water
	1992-present? 
	Mark Hampton, CDFG
	 
	 
	 

	Fall Chinook spawning redd surveys
	 
	USFWS
	Mainstem Klamath
	Annual
	 
	1992-present? 
	Arcata Office USFWS
	 
	 
	DM

	Adult Coho Spawning Ground Survey
	Visual in waders
	RCD/USFS/CDFG/volunteers
	Various tribs
	annual
	Nov-Jan
	2001-present
	Mark Pisano (CDFG)/Danielle Quigley
	Hard copy
	 
	 

	juvenile fish counts
	visual by snorkeling
	USFS, DFG
	French Creek and ….
	periodically
	6/1-9/30
	 
	Jim Kilgore (530) 468-5351
	 
	 
	DM

	juvenile outmigrant trapping
	Fyke & pipe trap
	RCD
	French, Etna, Sugar, East Fork
	once-pilot
	Oct - June
	2005-2006
	Erich Yokel (RCD) 467-3247
	final report
	 
	 

	juvenile outmigrant trapping
	Rotary Screw Trap
	CDFG
	Scott R. near Scott Bar
	annual
	Feb - July
	2000-present
	Bill Chesney (CDFG) 530-842-2168
	final report
	 
	 

	Fish Rescue Data
	 
	DFG
	 
	 
	 
	 
	Jim Whelan (CDFG)
	 
	 
	 

	Aerial Redd Counts
	 
	DFG
	 
	 
	 
	1964-1979
	Jim Whelan (CDFG)
	 
	 
	 

	Aerial photos
	airplane B/W
	NRCS
	 
	periodically
	 
	 
	Ayn Perry (530) 842-6121
	photos
	photocopies or order photo series
	 

	Aerial photos
	 
	USFS
	 
	 
	 
	 
	Philip McNeil (530) 468-1213
	 
	 
	 


*Table obtained from the Siskiyou Resource Conservation District

1.6
Project/Task Description and Schedule
The QVIR EPD will implement a Water Quality Monitoring Program to collect quality assured water quality data for management decisions related to the aquatic environment within the QVIR and the Scott River watershed.  Monitoring is scheduled to begin in Spring 2007 upon US EPA approval of this QAPP. Water quality data collection will help establish baseline water quality conditions and quantitatively assess the quality of QVIR water resources and initiate long-term trend monitoring. After one year of sampling in Spring 2008, a report will be issued to US EPA.  To the degree they are useful, these quality assured data will be provided for to the North Coast Regional Water Quality Control Board for use in TMDL implementation. 

The QVIR EPD will be sampling surface water for various parameters critical to fish health at numerous locations on Shackleford, Mill and Sniktaw Creeks in the Reservation’s watershed.  The headwater lakes of Shackleford and Mill Creeks will be sampled as well. Additional sample sites have been selected in the Scott River, one just downstream of the confluence of Shackleford/Mill Creek, one farther downstream at Johnson’s Bar, and sites upstream on both the East and South Forks that are above any agricultural influences.  These upstream sites were selected to use as a comparison with the pre-agricultural conditions of Shackleford/Mill Creeks and to use as baselines for other Scott River sample results. 

Water quality sampling will take place in the following water bodies with varying numbers of stations in each (Figure 1.6.1): 

1. The Scott River will be sampled at 3 locations: downstream the convergence with Shackleford Creek (Wing Property), Johnson’s Bar, South Fork at USFS lower boundary.

2. Seven tributaries to the East Fork Scott River will be sampled: Crater, Houston, Rail, Kangaroo, Grouse, Mule and Mill (East Fork) Creeks.

3. Four tributaries to the main stem Scott River will be sampled: Kelsey, Canyon, Boulder and Scott Bar Mill Creeks at the USFS lowest boundary.

4. The headwaters of Shackleford Creek will be sampled at 9 locations: inlet, outlet and in the lakes of Summit, Cliff and Campbell.

5. Shackleford Creek will be sampled at 7 locations: convergence of Campbell/Cliff and Summit Lakes, convergence of Long High Creek, convergence with Back Meadows Creek, at Wilderness boundary, on Timber Vest property, at QVIR boundary, and at an Indian Trust property near the confluence with the Scott.

6. The headwaters of Mill Creek will be sampled at 6 locations: inlet, outlet and in East and West Mill Creeks ponds.

7. Mill Creek will be sampled at 4 locations: convergence of West and East Mill Creek Ponds, at USFS boundary, at BLM parcel, at Quartz Valley Elementary School.
8. Sniktaw Creek will be sampled at 2 locations: top and bottom of Case property

Water quality parameters to be sampled for each water body are listed in Table 1.6.2.  These include hand held instrument readings, stage and flow gauges, and continuous automated probe sampling. The sampling frequency at each location by parameter can also be found in Table 1.6.2. Water quality sampling may not be feasible on the middle sections of Shackleford Creek because of loss of surface flow late in summer and before fall rains. The continuous data recorder in the Scott River downstream of the mouth of Shackleford Creek will be fixed to a cable, protected by a metal pipe, which will suspend the probe to avoid damage to equipment posed by powerful Scott River flows during winter. 
Monitoring will help discover whether there are water quality problems with waters   within or adjacent to the QVIR and the QVIR EPD will report any findings of action levels of contaminants and work to abate any identified problems as described above. Turbidity monitoring data will likely be useful for tracking recovery of water quality for the TMDL implementation. 

Monitoring Locations, Methods and Timing of Samples

Monitoring methods described below have been selected to best determine whether beneficial uses of water are being attained on the QVIC Reservation and in the Shackleford/Mill Creek watershed and what trends for parameters limiting attainment of beneficial uses over time.   

Sample sites are located on public, private and tribal lands.  There are two sample sites located on private lands where permission has been secured from the owners. Much of the middle reaches of both Shackleford and Mill Creeks are under private ownership and are not accessible at this time.  Timber Vest, a timber company, own a majority of the land in the middle reaches of Shackleford and Mill Creeks.  QVIR Environmental Director has met and has received permission to monitor on Timber Vest property. We in turn have agreed to share the data collected at all of our sampling locations.  

The QVIR monitoring locations (Table 1.6.1 and Figures 3 and 4) are arrayed so as to allow a comprehensive assessment of Shackleford & Mill Creeks and to collect baseline data to facilitate participation in co-management of the watershed.  Upper Shackleford Creek locations start at the headwaters within the U.S. Forest Service designated Marble Mountain Wilderness Area at the inlets, outlets, and in the center of Campbell Lake, Summit Lake, and Cliff Lake.  Samples will also be collected at the junction of outlets from Summit Lake and Cliff/Campbell Lakes, at the confluence of the outlets of Log Lake, Long High Creek, and Back Meadows Creek and additionally at the Wilderness boundary. Middle and lower Shackleford Creek locations are on Timber Vest property, at the top of the QVIR ownership and on Indian trust land just below the convergence with Mill Creek (ST) and above the convergence with the Scott River.

Upper Mill Creek locations also begin at the headwaters in the USFS Marble Mountain Wilderness Area at the inlets, outlets, and in the center of the two Mill Creek Ponds and downstream at the Wilderness Boundary before the Creek crosses into private land.  An additional sample site on Mill Creek is located approximately two miles outside of the Wilderness boundary on Bureau of Land Management property.  A sample location on Lower Mill Creek is at the Quartz Valley Elementary School above the convergence of Shackleford and Mill Creeks. This site offers a great opportunity for QVES students to participate in sampling events.

Sniktaw Creek will be sampled at two locations on the Reservation upstream and downstream of an area where excess solid waste has been stockpiled. 

Scott River sampling locations are located just downstream of the confluence of Shackleford/Mill Creek (Wing property), continuous real-time YSI Sonde monitoring at the USGS gage, upstream of the confluence with the Klamath at Johnson’s Bar, and sites upstream on both the East and South Forks. The following tributaries to the mainstem will be sampled at the lowest USFS boundary: Kelsey, Canyon, Boulder and Mill Creek at Scott Bar (a.k.a. “Scott Bar” Mill). Because land on the East Fork is all private and inaccessible at this time, the major tributaries flowing into the Scott River must be sampled instead.  Samples will be taken on USFS land on Crater, Houston, Rail, Kangaroo, Grouse, Mule, and Mill Creeks.  The South Fork main-stem will be sampled at the lowest USFS Boundary.  

	Table 1.6.1:  Locations for QVIR water quality monitoring with station identification codes.



	ID Number
	Monitoring Location Scott River Watershed

	SLI
	Summit Lake Inlet

	SL
	Summit Lake

	SLO
	Summit Lake Outlet

	CLI
	Cliff Lake Inlet 

	CL
	Cliff Lake

	CLO
	Cliff Lake Outlet

	CALI
	Campbell Lake Inlet

	CAL
	Campbell Lake

	CALO
	Campbell Lake Outlet

	SCC
	Shackleford/Campbell Convergence

	SLHC
	Shackleford at Long High Creek

	SBMC
	Shackleford at Back Meadows Creek

	ST
	Upper Shackleford at Wilderness trailhead

	SR
	Shackleford at Timber Vest property

	SQVIR
	Shackleford on QVIR

	STR
	Shackleford at Indian Trust Property (near confluence)

	NMCI
	West Mill Creek Pond Inlet

	NMC
	West Mill Creek Pond

	NMCO
	West Mill Creek Pond Outlet

	SMCI
	East Mill Creek Pond Inlet

	SMC
	East Mill Creek Pond

	SMCO
	East Mill Creek Pond Outlet

	WEMC
	West/East Mill Creek Convergence

	MFS
	Mill Creek at USFS Boundary

	MM
	Middle Mill Creek on BLM 

	ML
	Lower Mill Creek at Quartz Valley Elementary School

	SCU
	Sniktaw Creek upstream end of Case property

	SCD
	Sniktaw Creek downstream Case property 

	SRS
	Scott River near Shackleford confluence (Wing property - continuous sonde)

	SRJB
	Scott River Johnson's Bar 

	ESRC
	East Fork Scott River- Crater – USFS boundary

	ESRH
	East Fork Scott River- Houston – USFS boundary

	ESRR
	East Fork Scott River- Rail – USFS boundary

	ESRK
	East Fork Scott River- Kangaroo – USFS boundary

	ESRG
	East Fork Scott River- Grouse – USFS boundary

	ESRM
	East Fork Scott River- Mule – USFS boundary

	ESRML
	East Fork Scott River- Mill – USFS boundary

	SFSR
	South Fork Scott River- USFS boundary

	MSRK
	Main Stem Scott River - Kelsey Creek – USFS boundary

	MSRC
	Main Stem Scott River - Canyon Creek – USFS boundary

	MSRB
	Main Stem Scott River - Boulder Creek – USFS boundary

	MSRM
	Main Stem Scott River – Mill Creek (at Scott Bar) – USFS boundary
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Sample Frequency and Parameters

Each location will be sampled for the following on a weekly basis from April 1 through October 31 at the 35 locations listed on Table 1.6.1 and shown on Figures 3 and 4 : flow; temperature; pH; conductivity; dissolved oxygen; macroinvertebrates; and nutrients (grab sample)- phytoplankton, total phosphorus, dissolved phosphorus, total nitrogen, ammonium nitrogen, nitrate + nitrite, chlorophyll. Shackleford, Mill Creeks and the Scott River will be sampled for pesticide trifluralin.  The Scott River will also be tested for trifluralin and diuron. Additional pesticide testing may be necessary if new pesticides posing a threat to human or aquatic life are introduced into the Scott basin or Shackleford and Mill sub-basins. 

Temperature probes will be placed at each designated sample site for continuous monitoring recorded hourly.  

Stratified temperature monitoring and nutrient sampling will be conducted at all sampling locations in the lakes and ponds on a weekly basis between April 1 and October 31.  Discharge will also be measured at each location during each sampling event.   

A YSI Sonde will monitor temp, pH, conductivity, turbidity and dissolved oxygen in the Scott River just downstream from the mouth of Shackleford-Mill Creek hourly on a year round continuous basis.  It will have real-time monitoring preliminary data available through the QVIR web page, accessible at <qvir.com>. Private property access has been granted to the QVIR EPD Environmental Director by the Wing family. Access to use the USGS gage satellite for real-time monitoring is still pending USGS approval. 
Most of the sample locations in this study are accessible by maintained paved or dirt roads, either County or Forest Service roads.  The QVIR EPD’s 4-wheel drive vehicle will be used when sampling these locations.  The remaining sample locations will be accessed via hiking trails in the Marble Mountain Wilderness.  Table 1.6.3 describes sample locations, rationale, and accessibility.  Sampling technicians will hike in to wilderness locations using pack animals to carry sampling equipment.  All samples will be collected from the shoreline except samples collected at the lakes.  Lake samples will be obtained using an inflatable kayak to access the lake’s center.  

All sampling locations will be recorded using global positioning system (GPS) equipment following the procedures included in Appendix E1.  Additionally, photo documentation will occur at each sampling location during every sampling event.  

A parameter may be removed from the monitoring program if the sampling results indicate it is not of concern or added if new land uses develop after the monitoring program begins or the monitoring data indicates other potential parameters to include. 

	ID
	Monitoring Locations Shackleford-Mill Watershed
	Frequency- April 1 - Oct 31
	Photo Points
	Flow
	Temp.
	pH
	Conductivity
	Turbidity
	DO
	Macro-invertebrates
	Total Phosphorus
	Dissolved Phosphorus
	Total Nitrogen
	Ammonium Nitrogen
	Nitrate + Nitrite
	Phytoplankton
	Chlorophyll
	 Trifluralin
	Pesticides- Diuron
	
	
	

	SLI
	Summit Lake Inlet
	Weekly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	

	SL
	Summit Lake
	Weekly
	X
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	

	SLO
	Summit Lake Outlet
	Weekly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	CLI
	Cliff Lake Inlet 
	Weekly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	

	CL
	Cliff Lake
	Weekly
	X
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	

	CLO
	Cliff Lake Outlet
	Weekly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	CALI
	Campbell Lake Inlet
	Weekly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	

	CAL
	Campbell Lake
	Weekly
	X
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	

	CALO
	Campbell Lake Outlet
	Weekly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	SCC
	Shackleford/Campbell Convergence
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	SLHC
	Shackleford at Long High Creek
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	SBMC
	Shackleford at Back Meadows Creek
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	ST
	Upper Shackleford at Wilderness trailhead
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	SR
	Shackleford at Timber Vest
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	SQVIR
	Shackleford on QVIR
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	STR
	Shackleford at Charlie Thom’s Property 
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	NMCI
	West Mill Creek Pond Inlet
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	

	NMC
	West Mill Creek Pond
	Weekly
	X
	
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	

	NMCO
	West Mill Creek Pond Outlet
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	SMCI
	East Mill Creek Pond Inlet
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	

	SMC
	East Mill Creek Pond
	Weekly
	X
	
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	

	SMCO
	East Mill Creek Pond Outlet
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	WEMC
	West/East Mill Creek Convergence
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	MFS
	Mill Creek at USFS Boundary
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	MM
	Middle Mill Creek on BLM 
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	ML
	Lower Mill Creek at Quartz Valley Elementary School
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	SCU
	Sniktaw Creek upstream end of Case property
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	SCD
	Sniktaw Creek downstream Case property 
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	

	SRS
	Scott River downstream ¼ mile Shackleford confluence
	Weekly
	X
	X
	Year Round Continuous- Hourly
	Year Round Continuous- Hourly
	Year Round Continuous- Hourly
	Year Round Continuous- Hourly
	Year Round Continuous- Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	SRJB
	Scott River Johnson's Bar 
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	ESRC
	East Fork Scott River- Crater
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	ESRH
	East Fork Scott River- Houston
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	ESRR
	East Fork Scott River- Rail
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	ESRK
	East Fork Scott River- Kangaroo
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	ESRG
	East Fork Scott River- Grouse
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	ESRM
	East Fork Scott River- Mule
	Weekly
	X
	X
	Hourly
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	

	ESRML
MSRK

MSRC

MSRB
	East Fork Scott River- Mill
Mainstem Scott River – Kelsey Creek                

Mainstem Scott River –Canyon Creek

Mainstem Scott River- Boulder Creek
	Weekly
Weekly

Weekly

Weekly
	X
X

X

X
	X
X

X

X
	Hourly
Hourly

Hourly

Hourly
	X
X

X

X
	X
X

X

X
	X
X

X

X
	X
X

X

X
	X
X

X

X
	X
X

X

X
	X
X

X

X
	X
X

X

X
	X
X

X

X
	X
X

X

X
	X
X

X

X
	X
X

X

X
	X
X

X

X
	X

X

X

X
	
	
	

	SFSR
MSRM
	South Fork Scott River- USFS Boundary
Mainstem Scott River – “Scott Bar” Mill Creek
	Weekly
Weekly
	X
X
	X
X
	Hourly
Hourly
	X
X
	X
X
	X
X
	X
X
	X
X
	X
X
	X
X
	X
X
	X
X
	X
X
	X
X
	X
X
	X
X
	X
X
	
	
	


	Table 1.6.3:  Sample Locations, Rationale, & accessibility for QVIR water quality monitoring program



	ID Number
	Monitoring Location Scott River Watershed
	Rationale
	Accessibility

	SLI
	Summit Lake Inlet
	Background sample, headwaters of Shackleford Creek before entering Lake, used as pristine comparison to detect pollution to the lake and the greater Scott and Klamath watershed.
	USFS Shackleford Road Shackleford Creek Trail

	SL
	Summit Lake
	Background sample, captures water quality of lake before it becomes Shackleford.  This could identify any water quality problems such as nutrient pollution associated with grazing.


	USFS Shackleford Road Shackleford Creek Trail

	SLO
	Summit Lake Outlet
	Captures water quality upon leaving lake and becoming Shackleford Creek 

Captures existing flows exiting the lake.
	USFS Shackleford Road Shackleford Creek Trail

	CLI
	Cliff Lake Inlet 
	Background sample, headwaters of Shackleford Creek before entering Lake, used as pristine comparison to detect pollution to the lake and the greater Scott and Klamath watershed.
	USFS Shackleford Road Shackleford Creek Trail

	CL
	Cliff Lake
	Background sample, captures water quality of lake before it flows into Campbell Lake.  This could identify any water quality problems such as nutrient pollution associated with grazing.


	USFS Shackleford Road Shackleford Creek Trail

	CLO
	Cliff Lake Outlet
	Captures water quality upon leaving lake and entering Campbell Lake 

Captures existing flows exiting the lake.
	USFS Shackleford Road Shackleford Creek Trail

	CALI
	Campbell Lake Inlet
	Background sample, water entering is from Cliff Lake, used to detect pollutants entering Campbell Lake and the greater Scott and Klamath watershed.
	USFS Shackleford Road Shackleford Creek Trail

	CAL
	Campbell Lake
	Background sample, captures water quality of lake before it becomes Shackleford.  This could identify any WQ problems such as nutrient pollution associated with grazing.
	USFS Shackleford Road Shackleford Creek Trail

	CALO
	Campbell Lake Outlet
	Captures water quality upon leaving lake and becoming Shackleford Creek

Captures existing flows exiting the lake.
	USFS Shackleford Road Shackleford Creek Trail

	SCC
	Summit/Campbell_Cliff Shackleford Convergence
	Captures quality of Shackleford Creek downstream of Summit, Campbell and Cliff Lakes
	USFS Shackleford Road Shackleford Creek Trail

	SLHC
	Shackleford at Long High Creek
	Captures Long High Creek influence on Shackleford
	USFS Shackleford Road Shackleford Creek Trail

	SBMC
	Shackleford at Back Meadows Creek
	Captures Back Meadows Creek influence on Shackleford
	USFS Shackleford Road Shackleford Creek Trail

	ST
	Upper Shackleford at Wilderness trailhead
	Captures water quality before Shackleford leaves wilderness and the influence of unnamed tributary upstream of wilderness boundary.  This is also the last site before Shackleford enters industrial logging property
	USFS Shackleford Road Shackleford Creek Trail

	SR
	Shackleford at Timber Vest
	This sampling site is in the middle of industrial logging property and will identify  water quality problems stemming from this type of land use
	USFS Shackleford Road

	SQVIR
	Shackleford on QVIR
	This sampling site is downstream from industrial logging property and will identify  water quality problems stemming from this type of land use
	USFS Shackleford Road



	STR
	Shackleford/Mill at Tribal Trust  (near confluence) Property 
	Site is downstream from Shackleford/Mill convergence and will monitor water quality of  creeks after confluence.  Captures water quality associated with agricultural land uses
	Quartz Valley Road to Dangel Lane

	NMCI
	West Mill Creek Pond Inlet
	Background sample, headwaters of Mill Creek before entering Lake, used as pristine comparison to detect pollution to the lake and the greater Scott and Klamath watershed.
	Quartz Valley Road to Mill Creek Road to Mill Creek Trail

	NMC
	West Mill Creek Pond
	Background sample, captures water quality of lake before it becomes Mill Creek.  This could identify any water quality problems such as nutrient pollution associated with grazing.
	Quartz Valley Road to Mill Creek Road to Mill Creek Trail

	NMCO
	West Mill Creek Pond Outlet
	Monitors water quality upon leaving pond and becoming Mill Creek

Captures existing flows exiting the lake.
	Quartz Valley Road to Mill Creek Road to Mill Creek Trail

	SMCI
	East Mill Creek Pond Inlet
	Background sample, headwaters of Mill Creek before entering Lake, used as pristine comparison to detect pollution to the lake and the greater Scott and Klamath watershed.
	Quartz Valley Road to Mill Creek Road to Mill Creek Trail

	SMC
	East Mill Creek Pond
	Background sample, captures water quality of lake before it becomes Mill Creek.  This could identify any water quality problems such as nutrient pollution associated with grazing.
	Quartz Valley Road to Mill Creek Road to Mill Creek Trail

	SMCO
	East Mill Creek Pond Outlet
	Captures water quality upon leaving pond and becoming Mill Creek

Captures existing flows exiting the lake.
	Quartz Valley Road to Mill Creek Road to Mill Creek Trail

	WEMC
	West/East Mill Creek Convergence
	Monitors influence of both forks of Mill Creek, used to detect the interaction of nutrient pollution
	Quartz Valley Road to Mill Creek Road to Mill Creek Trail

	MFS
	Mill Creek at USFS Boundary
	Last sampling site before leaving wilderness and entering industrial forest land
	Quartz Valley Road to Mill Creek Road 

	MM
	Middle Mill Creek on BLM 
	Monitors water quality in the midst of industrial forest land 
	Quartz Valley Road to Mill Creek Road

	ML
	Lower Mill Creek at Quartz Valley Elementary School
	Monitors water quality above Shackleford convergence and in the midst of agricultural land use
	Quartz Valley Road in Mugginsville

	SCU
	Sniktaw Creek upstream end of Case property
	Background sample, upstream of suspected contamination source. Downstream of agricultural land use.
	Quartz Valley Road at Big Meadows Drive

	SCD
	Sniktaw Creek downstream Case property 
	Downstream of suspected contamination source

Captures water quality of Sniktaw leaving the Reservation, before entering the Scott. Agricultural land use.
	Quartz Valley Road at Big Meadows Drive

	SRS
	Scott River ¼ mile downstream Shackleford confluence
	Captures water quality of Scott River after Shackleford/Mill enters. Captures water quality associated with agricultural land use before it enters federal land.
	Scott River Road – granted access @ Wing’s property, may be using USGS gage satellite

	SRJB
	Scott River Johnson's Bar 
	Downstream sample above confluence with the Klamath

Comparable parameters to Karuk and Yurok Tribe data


	Scott River Road

	ESRC
	East Fork Scott River- Crater
	Background sample pre agriculture.  Can’t sample on Scott due to property issues
	USFS road 41N03

	ESRH
	East Fork Scott River- Houston
	Background sample pre agriculture.  Can’t sample on Scott due to property issues
	HWY 3 to USFS road 41N03

	ESRR
	East Fork Scott River- Rail
	Background sample pre agriculture.  Can’t sample on Scott due to property issues
	HWY 3 to USFS road 41N08

	ESRK
	East Fork Scott River- Kangaroo
	Background sample pre agriculture.  Can’t sample on Scott due to property issues
	HWY 3 to USFS road 40N08

	ESRG
	East Fork Scott River- Grouse
	Background sample pre agriculture.  Can’t sample on Scott due to property issues
	HWY 3 to USFS road 40N06

	ESRM
	East Fork Scott River- Mule
	Background sample pre agriculture.  Can’t sample on Scott due to property issues
	HWY 3

	ESRML
	East Fork Scott River- Mill
	Background sample pre agriculture.  Can’t sample on Scott due to property issues
	USFS road (#?) off of HWY 3

	SFSR
	South Fork Scott River- USFS Boundary
	Background sample pre agriculture,
	Gazelle Callahan Road

	MSRK
	Kelsey Creek – tributary to main stem Scott River
	Background sample to capture water quality of the tributary before entering the Scott River
	Scott River Rd. to USFS road 44N41

	MSRC
	Canyon Creek – tributary to the main stem Scott River
	Background sample to capture water quality of the tributary before entering the Scott River
	Scoot River Rd. to Canyon Creek Rd.

	MSRB
	Boulder Creek – tributary to the main stem Scott River
	Background sample to capture water quality of the tributary before entering the Scott River
	Scott River Rd. to USFS road 44N53Y

	MSRM
	“Scott Bar” Mill Creek – tributary to the main stem Scott River
	Background sample to capture water quality of the tributary before entering the Scott River
	Scott River Rd. to USFS road 45N27



Figure 7:  Schedule for Implementation


[image: image2]
1.7
Quality objectives and Criteria for Measurement Data

The primary goal of this QAPP is to ensure that high quality data be generated by the QVIR EPD Water Quality program that this data can be used to answer questions about the quality of waters within QVIRs watershed and to foster their protection or improvement over time.  Specific questions to be answered through this study include: 
· Do chemical and biological baseline levels in Shackleford and Mill Creek support fish health?

· What pollutants are present in the surface water of Shackleford-Mill Creek Watershed that would be detrimental to the health of fish populations or the ecosystem?

· Do any of these pollutants exceed the national, state, and regional water quality objectives set for this basin?

· Do the lakes support current adjudicated water rights in the Shackleford and Mill sub basins?

The Tribe’s primary concern with surface water is to minimize the effects of their human activity in the watershed, to bolster the health of the ecosystem, to preserve cultural resources, and to return fish populations to a sustainable level enabling tribal members to utilize their fishing rights on the Reservation.  Current numbers of returning salmonids will not support a fishery on the Reservation as it once did.  

Decisions to be made using the data

The surface water monitoring program is designed to characterize the surface water resources of the Quartz Valley Indian Reservation. The baseline data generated from the first year of quarterly sampling will provide valuable information about the current condition of the Scott River basin’s water resources, particularly the Shackleford/Mill sub-basin. On-going monitoring, conducted for the following 4 years, will allow the Tribe to begin to track changes in water quality over time and to assess potential future environmental impacts to the Reservation’s surface waters. The long-term use of the surface water monitoring program is to provide information to help the Tribe establish water quality standards and other tribal regulations and ordinances for the Quartz Valley Indian Reservation. 
Decisions to be made with the data include: 

· If data for any analyte or field parameter (from an individual location or single quarterly sampling event) are found to exceed the project action limits, then the Tribal Council will be notified. 
· If data are found to exceed the project action limits and appear to be increasing with time, then the Tribal Council will be notified and a plan for future investigations of potential sources will be discussed. 
· If waters flowing onto the reservation are impaired (i.e., exceed project action limits or the national water quality standards), the issue will be brought to the attention of the Tribal Council for possible discussion with the US EPA Project Officer. 
The Tribe will determine if any action is needed to reduce surface water pollution from tribal lands. Some examples of actions that could result from findings of poor water quality on the Reservation are:
· Remediation activities for point sources to stop contamination if a single point source is suspected

· Stream and watershed restoration activities (e.g. planting native flora for erosion control)

· Pollution prevention planning and establishment of educational programs on the Reservation to reduce anthropogenic sources of pollution 

· Dedication of Tribes adjudicated water rights to bolster in-stream flows and improve water quality

The Tribe will also use this information to act as co-managers in the Scott River Watershed with federal, state, and local agencies.  The information will be shared with these agencies in order to track changes over time and to ultimately improve the quality and quantity of fish populations in the Watershed.  

Action Limits/Levels

	Table 1.7.1: Water Quality Parameters and Action Levels

	Parameter
	Units
	Water Body
	Data Uses
	Action Level
	Laboratory Detection Limit

	Flow
	cfs
	All
	Baseline Long-Term Monitoring, TMDL
	Minimum instream flow requirements for salmonids has yet to be determined
	
	AquaCalc

	Temp.
	°C
	All
	Baseline Long-Term Monitoring, TMDL
	MWMT a
	24( C
	HOBO

YSI

	pH
	pH
	All
	Baseline Long-Term Monitoring
	Max
	Min
	

	
	
	
	
	8.5 b
	7 b
	YSI

	Conductivity
	μS/cm
	All
	Baseline Long-Term Monitoring
	90% Upper Limit
	50% Upper Limit
	

	
	
	
	
	400 b

	275 b
	YSI

	Turbidity
	NTU
	All
	Baseline Long-Term Monitoring,

TMDL
	5 NTU e above ambient turbidity levels
	
	YSI

WQ770

	Dissolved Oxygen
	mg/L
	All
	Baseline Long-Term Monitoring
	Min
	90% Upper Limit
	50% Upper Limit
	YSI

	
	
	
	
	7.0 b
	
	9.0 b
	

	Macro-invertebratesd
	-
	All
	Baseline Long-Term Monitoring
	N/A
	
	N/A

	Total Phosphorus
	μg/L
	All
	Baseline Long-Term Monitoring
	10.00 c
	0.05 ppm

	Dissolved Phosphorus
	mg/L  
	All
	Baseline Long-Term Monitoring
	-
	
	0.050 ppm

	Total Nitrogen
	mg/L
	All
	Baseline Long-Term Monitoring
	0.12 c
	0.40 ppm

	Ammonium Nitrogen
	μg/L
	All
	Baseline Long-Term Monitoring
	-
	
	0.10 ppm

	Nitrate + Nitrite
	mg/L
	All
	Baseline Long-Term Monitoring
	10 f
	
	400 ppb

	Phytoplankton
	-
	All
	Baseline Long-Term Monitoring

TMDL
	-
	
	100 specimens

	Chlorophyll
	μg/L
	All
	Baseline Long-Term Monitoring
	100-200 g
	
	2 ppb

	Pesticides- Trifluralin
	μg/L
	All except lakes
	Baseline Long-Term Monitoring
	0.08 f
	1.0
	1.0

	Pesticides- Diuron
	μg/L
	All except lakes
	Baseline Long-Term Monitoring
	1.0 f
	
	1.0


d California Department of Fish and Game: Aquatic Bioassessment Laboratory.  December, 2003. California Stream Bioassessment Procedure: (Protocol Brief for Biological and Physical/Habitat Assessment in Wadeable Streams).
 e Action Level adopted from Berg, L. 1982 The effect of short term pulses of suspended sediment on the behavior of juvenile salmonids. Pages 177-196 in G.F. Hartman et al. editors. Proceedings of the Carnation Creek Workshop: a ten year review. Department of Fisheries and Oceans, Nanaimo, B.C. Same data results from:  Lloyd, D.S. 1987. Turbidity as a water quality standard for salmonid habitats in Alaska. North
American Journal of Fisheries Management. 7:34–45. ***This will become a fixed number once year round data has been collected in the Scott River and its headwaters to establish ambient turbidity.
f EPA, 2006. 2006 Edition of the Drinking Water and Health Advisories Standards pg 10.  *Need a lab with a lower detection limit.
g National Nutrient Guidance for Rivers and Streams, US EPA 2000. Chapter 7 Nutrient and Algal Criteria Development
Identify Data Needs and establish acceptance criteria
Data Quality Indicators 
In order to support project decisions, data generated must be of known and acceptable quality. To define acceptable data quality for this project, data quality indicators (DQIs) were identified for each analytical parameter, and decisions were made regarding how each DQI would be assessed. The DQIs include: precision, accuracy/bias, representativeness, comparability, completeness, and sensitivity. 
The general approach to assessing each DQI is described below. Some DQIs will be assessed quantitatively, while others will be assessed qualitatively. For quantitative assessments, example calculations have been provided and the QC samples (to assess each DQI) have been identified. 
The frequency of the QC samples and the measurement performance criteria for each QC sample for each type of analysis are provided in Tables 2.5.1 through 2.5.2. For quantitative assessment of laboratory methodology, the laboratory’s QA Manual and analytical SOPs have been reviewed by the tribe’s project team, and the associated laboratory QC (types & frequencies of QC samples and QC acceptance limits) have been determined to be adequate to meet the data quality needs of the project. As such, the laboratory QC have been accepted as the project’s measurement performance criteria for the analytical component, while project-specific criteria have been defined to assess the field sampling component. 
For field measurements, the DQIs to be assessed quantitatively include precision and accuracy alone. The associated acceptance criteria (types & frequencies of QC checks and acceptance limits) for the project are summarized in Table 2.5.2. 
Data quality will be assured by: 

· Proper study design, 

· Following standard methods, 

· Using well calibrated equipment, 

· Taking and maintaining good field records, 

· Following chain of custody procedures for laboratory analysis, 

· Prompt data entry in standard programs and formats, 

· Data archiving with back ups to insure against loss, and 

· Proper oversight of QA/QC procedures. 

Accuracy is the degree of agreement of a measurement with the true value. Accuracy includes a combination of random error (precision) and systematic error (bias) that result from sampling and analytical operations. Accuracy of water quality and quantity measurements contained in this QAPP is a function of the equipment used during sampling, which are listed in Table 1.7.2.
Accuracy/bias will be assessed as related to recovery, as well as in regards to potential contamination sources. Both of these terms will be evaluated quantitatively. 

Accuracy/bias related to recovery is an assessment of the laboratory analytical methods alone. For Laboratory Control Samples (LCS), it will be expressed as % Recovery by the following equation: 
% Recovery = X x 100 T 
where, 
X = Measured concentration 
T = True spiked concentration 
or, for Matrix Spike (MS) samples, by the following equation: 
% Recovery = (B - A) x 100 T 
where, 
B = Measured concentration of spiked sample 
A = Measured concentration of unspiked sample 
T = True spiked concentration 
The frequency of the LCS and/or MS samples associated with the analytical parameters will be one for every 20 samples or 5%. No LCS or MS samples will be analyzed as part of the field measurements. 
Accuracy/bias as related to contamination involves both a field sampling and laboratory component. To assess all steps of the project (from sample collection through analysis), field blanks will be collected and analyzed. Field blanks are planned to be collected at a frequency of 5% (or 1 blank/20 field samples) for off-site analysis of metals and anions. To assess potential laboratory contaminant sources alone, laboratory blanks will be prepared and analyzed at a one per batch or 5% frequency. No blanks will be analyzed as part of the field measurements. 
Precision is a measure of agreement among replicate measurements of the same property, under prescribed similar conditions. The precision of the sampling equipment is listed as a percentage in Table 1.7.2.
Precision will be assessed quantitatively with duplicate samples and expressed as relative percent difference (RPD) by the following equation: 
RPD (%) = |X1 - X2| x 100 (X1 + X2)/2 
where, 
RPD (%) = relative percent difference 
X1 = Original sample concentration 
X2 = Duplicate sample concentration 
|X1 - X2| = Absolute value of X1 - X2 
To assess precision associated with all steps of the project (from sample collection through analysis) field duplicates will be collected and analyzed. Field duplicates will be collected at a frequency of 10% (1 duplicate/10 field samples) for each analytical parameter and 5% (1 duplicate each of 2 days/10 field samples) for each field measurement parameter. To assess laboratory precision alone, laboratory duplicates will be prepared and analyzed at a 5% frequency. 
Completeness is a measure of the amount of valid data obtained, expressed as a percentage of the number of valid measurements that were planned to be collected. Lack of completeness may result in an inability to support Data Quality Objectives or to provide adequate data for assessment and decision support by the QVIR. 

To assess the term quantitatively, % Completeness will be expressed by the following equation: 
% Completeness = N x 100 
T 
where, 
N = Number of usable results 
T = Total targeted number of samples planned to be collected 
All data collected in this project will be used to determine the quality of water in the Scott River Watershed and the Shackleford/Mill Creek sub-basin. Due to a variety of circumstances, sometimes not all samples scheduled to be collected can be collected (e.g., a creek may be dry, etc.) or the data from the samples cannot be used (e.g., samples are or bottles are broken in transit, sample holding times are grossly exceeded, etc.). For this surface water sampling project, the overall completeness goal has been set at 90% for each analytical parameter and field measurement type. If the completeness goal is not met, re-sampling and/or re-analyzing will be conducted. 
At this point in time, no sampling locations have been deemed more critical to the overall project goal than any other. As such, there will be no qualitative assessment of 
completeness to ensure that samples from critical locations have been collected and their associated data has been deemed usable to support the project objectives. 
Representativeness is a qualitative measure of the degree to which data accurately and precisely represent a characteristic of the sampled population or environmental condition. 
Representativeness will be assessed both quantitatively and qualitatively.  

To assess this term quantitatively, an overall evaluation will be made of how well the precision and accuracy/bias assessments met their associated measurement performance criteria. An additional assessment will involve ensuring that a temperature blank sample has accompanied each cooler of samples that has a temperature requirement associated with its preservation (see Table 2.2.1) and that the temperature of these temperature blank samples are 4°C ± 2°C when received at the laboratory. 
To assess this term qualitatively, no actual QC samples are involved. Instead, the evaluation will involve verifying that documented sample collection and analytical methods (including sample handling and chain-of-custody procedures, sample preservation, and sample holding time protocols) were followed. 
The procedures identified throughout this QA Project Plan were chosen to optimize the potential for obtaining samples that reflect the true state of the environment, within practical limits. Long-term monitoring will increase the representativeness of the project in that it would enable an assessment of changes over time.  
Comparability qualitatively expresses the confidence with which one data set can be compared to another. The use of standard, published methods in this project allows data to be compared to data from other regional projects and using the same methods throughout allows for comparison of data collected by the QVIR EPD in the future. Sampling methodologies are described in Sections 2.1 and 2.2 below. Expressing data using consistent units of measure also addresses comparability. Units of measure for each water quality parameter are listed in Table 1.7.1. 

Sensitivity- the ability of a method to detect and quantify an analytical parameter of concern at the concentration level of interest will be assessed semi quantitatively. No actual QC samples are involved. Instead, the laboratory to perform the analyses has provided their QLs and DLs and demonstrated that these are lower than the project action limits (as shown in Table 1.7.1) or the majority of the analytical parameters. For field measurements, the sensitivity is defined by the instrument manufacturer. 
	Table 1.7.2: Precision of sampling equipment by the QVIR EPD

	Matrix 
	Parameter 
	Measurement Method 
	Precision 
	Accuracy 
	Measurement Range 

	Water 
	Depth 
	Keck Water Level Meter 
	± 1.0% 
	.01 ft
	0 - 100 feet 

	Water 
	Discharge 
	Aqua Calc flow meter
	0.001
	n/a
	Operating range: 0.1 - 18 fps 

Volume range: 999,999.99 CFS 

Temp range: 

-20°C to 70°C

	Water 
	Temperature 
	Onset HOBO Water Temp Pro Loggers


	±0.2°C at 0° to 50°C (±0.36°F at 32° to 120°
	±0.2°C at 0° to 50°C (±0.36°F at 32° to 120°
	0° to 50°C (32° to 122°F) in water (non-freezing)

	Water 
	Temperature 
	YSI 556 & 6600 MPS

Multi Probe System: YSI Precision ™ Thermistor 
	0.1°C 
	± 0.15°C 
	YSI 556= -5 to 45°C
YSI 6600= -5 to 60°C 

	Water 
	pH 
	YSI 556 & 6600 MPS

Multi Probe System: YSI Glass Combination electrode 
	0.01 units 
	±0.2 units 
	0 to 14 units 

	Water 
	Dissolved Oxygen 
	YSI 556 & 6600 MPS

Multi Probe System
Steady state polarographic

	0.01 mg/L 
	±2% @ 0 to 20 mg/L 

±6% @ 20 to 50 mg/L 
	0 to 50 mg/L 

	Water 
	Conductivity 
	YSI 556 & 6600 MPS

Multi Probe System: YSI 4-electrode cell with autoranging 
	0.001 mS/cm to 0.1 mS/cm range-dependent 
	± 0.5% + 0.001 mS/cm 
	YSI 556= 0 to 200 mS/cm 
YSI 6600= 0 to 100mS/cm

	Water 
	Turbidity 
	YSI 6600 MPS

Multi Probe System

	0.01 NTU 
	± 2% 
	0-1000 NTU 

	Water
	Turbidity
	Model WQ770


	n/a
	+5 % of full scale
	0-50 NTU and 0-1000 NTU


 

1.8
Special Training Requirements/Certificates

No special training of field personnel is required for this project. The QVIR Environmental Director is an experienced scientist who has been leading and training employees in conducting water quality investigations for over five years.  She has been trained by US Forest Service, Siskiyou and Shasta Resource Conservation District’s, and the Northern California Resource Center to calibrate, deploy and download HOBO temp loggers, flow meters, and hydolabs / data sondes according to established protocols.  She has been trained to sample benthic macroinvertebrates under the guidance of Jim Harrington from California Department of Fish and Game. In addition, the field staff will be attending a 3-day bioassessment workshop, which will include sampling procedures for benthic macroinvertebrates. The QVIR Environmental Director will oversee initial sampling events to ensure that field staff is following the guidelines of this QAPP.  
The WQ Technician will keep clear records about how instructions from the Director were followed and make notes about any conditions that might cause anomalies in data. The QVIR EPD QA Officer will inspect the field and sampling equipment and periodically audit the WQ Technician to make sure that proper maintenance is taking place and is being documented.
The collection of all surface and ground water samples using hand held equipment will use standard field methods as described in this QAPP, which are derived from recognized U.S. EPA (1983; 2004) and U.S. Geologic Survey (USGS, 1998) protocols. 

1.9
Documents and Records

QA Project Plan Distribution 
It is the responsibility of the QVIR Environmental Director/QA Officer to prepare and maintain amended versions of the QA Project Plan and to distribute the amended QA Project Plan to the individuals listed in Section 1.3.  This QAPP, once approved, will be kept in printed form for ease of reference of the WQ Technician, QA Officer and QVIR Environmental Director. When updated plans are approved, one copy of an older version will be retained in the QVIR EPD library, but clearly stamped to indicate that it is no longer current. In addition, each page of the QAPP will be clearly labeled as to the version and date of revision.
Field Documentation and Records 
In the field, records will be documented in several ways, including field logbooks, photographs, pre-printed forms (such as labels and chain-of-custody forms), corrective action reports, and field audit checklists and reports. Field activities must be conducted according to this QAPP.  All documentation generated by the sampling program will be kept on file in the office of the Quartz Valley Environmental Program. 
Field Notebooks 
Bound field logbooks will be used to record field observations, sampling site conditions, and on-site field measurements. These books will be kept in a permanent file in the QVIR EPD Office. At a minimum, information to be recorded in the field logbooks at each sample collection/measurement location includes: 
· Sample location and description, 
· Site or sampling area sketch showing sample location and measured distances, 
· Sampler’s names, 
· Date and time of sample collection, 
· Designation of sample as composite or grab (for this project, all are grab samples), 
· Type (media or matrix) of sample (for this project, all are surface water samples), 
· Type of sampling equipment used (for this project, only sample bottles will be used), 
· Type of field measurement instruments used, along with equipment model and serial number, 
· Field measurement instrument readings, 
· Field observations and details related to analysis or integrity of samples (e.g., weather conditions, noticeable odors, color), 
· Preliminary sample descriptions (e.g., clear water with strong ammonia-like odor), 
· Sample preservation, 
· Lot numbers of the sample containers, sample identification numbers and any explanatory codes, 
· Shipping arrangements (overnight air bill number), and 
· Name(s) of recipient laboratory(ies). 
In addition to the sampling information, the following specific information will also be recorded in the field logbook for each day of sampling: 
· Team members and their responsibilities, 
· Time of arrival/entry on site and time of site departure, 
· Other personnel on site, 
· Deviations from the QAPP or SOPs required in the field, and 
· Summary of any meetings or discussions with tribal, contractor, or federal agency personnel. 
Separate instrument/equipment notebooks or logbooks will be maintained for each piece of equipment or instrument. These logbooks will be used to record field instrument calibration and maintenance information. Each logbook with include the name, manufacturer, and serial number of the instrument/equipment, as well as dates and details of all maintenance and calibration activities. 
Photographs 
Digital photographs will be taken at each sampling location and at other areas of interest near the sampling area for every sampling event. The photographs will serve to verify information entered into the field logbook. Digital photographs will be archived in a permanent digital file to be kept in the QVIR EPD office. 
For each photograph taken, the following information will be written in the field logbook or recorded in a separate field photography logbook: 
· Time, date, location, and weather conditions, 
· Description of the subject photographed, 
· Direction in which the picture was taken, and 
· Name and affiliation of the photographer. 
Labels 
All samples collected will be labeled in a clear and precise way for proper identification in the field and for tracking in the laboratory. The Laboratory will provide sample labels (see Appendix C1) for this project. The samples will have preassigned, identifiable, and unique numbers. At a minimum, the sample labels will contain the following information: 
· Sampling location or name, 
· Unique sample number, 
· Sample description (e.g., grab, composite), 
· Date and time of collection, 
· Initials/signature of sampler, 
· Analytical parameter(s), and 
· Method of preservation. 
Each sample location will have a unique sample identification number. 
Field Quality Control Sample Records 
Field QC samples (duplicates and blanks) will be labeled as such in the field logbooks. They will be given unique (fictitious) sample identification numbers and will be submitted “blind” to the laboratory (i.e., only the field logbook entry will document their identification and the laboratory will not know these are QC samples). The frequency of QC sample collection will also be recorded in the field logbook. 
Sample Chain-of-Custody Forms and Custody Seals 
Chain-of-custody forms and custody seals (see Appendix C2) will be provided by the laboratory. The forms will be used to document collection and shipment of samples for off-site laboratory analysis, while the seals will serve to ensure the integrity of (i.e., there has been no tampering with) the individual samples. 
All sample shipments will be accompanied by a chain-of-custody form. The forms will be completed and sent with each shipment of samples to the laboratory. If multiple coolers are sent to a laboratory on a single day, forms will be completed and sent with the samples for each cooler. The original form will be included with the samples and sent to the laboratory. Copies will be sent to the QVIR Environmental Director/QA Officer. 
The chain-of-custody form will identify the contents of each shipment and maintain the custodial integrity of the samples. Generally, a sample is considered to be in someone's custody if it is either in someone's physical possession, in someone's view, locked up, or kept in a secured area that is restricted to authorized personnel. Until the samples are shipped, the custody of the samples will be the responsibility of the field personnel, who will sign the chain-of-custody form in the "relinquished by" box and note the date, time, and air bill number. 
A self-adhesive custody seal will be placed across the lid of each sample container/bottle. The shipping containers in which samples are stored will also be sealed with self-adhesive custody seals any time they are not in someone's possession or view before shipping, as well as during shipping. All custody seals will be signed and dated. 
Laboratory Documentation and Records 
The analytical laboratory will keep a sample receiving log and all completed chain-of-custody forms submitted with the samples collected for this project. The analytical laboratory will also keep records of all analyses performed, as well as associated QC information, including: laboratory blanks, matrix spikes, laboratory control samples, and laboratory duplicates. Hard copy data of the analytical results will be maintained for six years by the laboratory. 
The data generated by the laboratory for each sampling event will be compiled into individual data packages/reports. The data packages will include the following information: 
· Project narrative including a discussion of problems or unusual events (including but not limited to the topics such as: receipt of samples in incorrect, broken, or leaking containers, with improperly or incompletely filled out chain-of-custody forms, with broken chain-of-custody seals, etc.; receipt and/or analysis of samples after the holding times have expired; summary of QC results exceeding acceptance criteria; etc.), 
· Sample results and associated QLs, 
· Copies of completed sample receiving logs and chain-of-custody forms, and, 
· QC check sample records and acceptance criteria (to be included for all QC samples listed in Tables 2.5.1 through 2.5.2, including the temperature blank check). 
All data packages will be reviewed by the Laboratory QA Officer to ensure the accurate documentation of any deviations from sample preparation, analysis, and/or QA/QC procedures; highlights of any excursions from the QC acceptance limits; and pertinent sample data. Once finalized, the Laboratory QA Officer will provide the data packages/reports to the Laboratory Project Manager who will sign them and submit them to the QVIR Environmental Director/QA Officer. Any problems identified by the Laboratory QA Officer will be documented in the narrative part of the tribe’s report. 
Information about the documentation to be provided by the analytical laboratory is also contained in the laboratory’s QA Manual (Appendix C3). 
Technical Reviews and Evaluations 
As part of the QA efforts for the project, on-going technical reviews will be conducted and documented. These reviews are associated with both field activities and the data generated by the off-site laboratory. 
Field Audit Reports 
The QVIR Environmental Director/QA Officer will observe selected sampling events to ensure that sample collection and field measurements are going according to plan. The results of the observations will be documented in a designated QA Audit Logbook. Once back in the office, the QVIR QA Officer will formalize the audit in a Field Audit Report to be forwarded to the QVIR Environmental Director and the QVIR EPD Water Quality Technician/Field Sampler. 
Corrective Action Reports (following Field Audits) 
Corrective action reports will be prepared by the QVIR EPD Water Quality Technician/Field Sampler in response to findings identified by the QVIR Environmental Director/QA Officer during field visits and audits. The reports will focus on plans to resolve any identified deficiencies and non-compliance issues that relate to on-going activities and problems of a systematic nature, rather than on one time mistakes. Corrective Action reports do not have a specific format, but will be handled as an internal memorandum. 
Field Activities Review Checklist 
At the end of each sampling event, a technical review will be conducted of field sampling and field measurement documentation to ensure that all information is complete and any deviations from planned methodologies are documented. This review is described in Section 3.1. The review, as well as comments associated with potential impacts on field samples and field measurement integrity, will be documented on a Field Activities Review Checklist (as provided in Appendix D1.) 
Laboratory Data Review Checklist 
Following receipt of the off-site laboratory’s data package for each sampling event, The QVIR EPD QA Officer/Data Manager will conduct a technical review of the data to ensure all information is complete, as well as to determine if all planned methodologies were followed and QA/QC objectives were met. The results of this review, as well as comments associated with potential impacts on data integrity to support project decisions, will be documented on a Laboratory Data Review Checklist (as provided in Appendix D2). 
Project Document Backup and Retention

Hardcopies of field notebooks, checklists, laboratory results and other paperwork will be maintained in the QVIR EPD office water quality file for six years.  After six years, project files will be placed in long term storage.  The Tribe’s policy is to maintain records indefinitely.  

Electronic data will be backed up on CDs at year end and placed into project files for storage.  Additionally, an external hard-drive will be used to backup all project data from computer hard-drives.   These drives will be stored in a fireproof safe nightly.     

Biannual and Annual Reports 
The QVIR Environmental Director/QA Officer is responsible for the preparation of biannual and annual reports (summarizing the year’s activities) to be submitted to the US EPA Grants Project Officer. 
The biannual report should include, at a minimum: 
· Table summarizing the results (including both laboratory data and field measurements), 
· Final laboratory data package (including QC sample results), 
· Brief discussion of the field and laboratory activities, as well as any deviations or modifications to the plans, 
· Copies of Field Audit Reports and any associated Corrective Action Reports, 
· Copies of Field Activities Review Checklists and Data Review Checklists, 
· Discussion of any problems noted with the data, either from laboratory or field measurements, 
· Discussion of any data points showing exceedence of Action Levels, and 
· Recommendations/changes for the next sampling event. 
The annual reports should include, at a minimum: 
· Description of the project, 
· Table summarizing the results (of all project data collected to date, including both laboratory data and field measurements), 
· Final laboratory data package (including QC sample results), 
· Discussion of the field and laboratory activities, as well as any deviations or modifications to the plans, 
· Trends observed as a result of the year’s monitoring efforts, 
· Copies of Field Audit Reports and any associated Corrective Action Reports (for the fourth quarter), 
· Copies of Field Activities Review Checklists and Data Review Checklists (for the fourth quarter), 
· Evaluation of the data in meeting the project objectives, including data exceeding Action Levels, 
· Recommendations to the Tribal Council regarding exceedence which are occurring on an on-going basis, and 
· Recommendations/changes for future project activities (e.g., adding/deleting sampling locations and/or analyses, modifications to SOPs, amendments to the QA Project Plans, etc.). 
2.0 Data Generation
This section of the QA Project Plan describes how the samples will be collected, shipped, and analyzed. 
2.1  Sampling Design

A total of 42 locations will be sampled for this surface water monitoring program. All the locations will be in the Scott River Watershed.  Water quality sampling will take place in the following water bodies with varying numbers of stations in each (Table 1.6.1): 

1. The Scott River will be sampled at 3 locations: downstream the convergence with Shackleford Creek (Wing property), Johnson’s Bar, South Fork at USFS lower boundary.
2. Three tributaries to the main stem Scott River will be sampled: Kelsey, Canyon, Boulder and “Scott Bar” Mill Creek at the USFS lowest boundary.
3. Seven tributaries to the East Fork Scott River will be sampled: Crater, Houston, Rail, Kangaroo, Grouse, Mule and Mill (East Fork) Creeks.
4. The headwaters of Shackleford Creek will be sampled at 9 locations: inlet, outlet and in the lakes of Summit, Cliff and Campbell.

5. Shackleford Creek will be sampled at 7 locations: convergence of Campbell/Cliff and Summit Lakes, convergence of Long High Creek, convergence with Back Meadows Creek, at Wilderness boundary, at Timber Vest property, at QVIR boundary, at a Tribal Trust property.

6. The headwaters of Mill Creek will be sampled at 6 locations: inlet, outlet and in East and West Mill Creeks ponds.

7. Mill Creek will be sampled at 4 locations: convergence of West and East Mill Creek Ponds, at USFS boundary, at BLM parcel, at Quartz Valley Elementary School.

8. Sniktaw Creek will be sampled at 2 locations: top and bottom of Case property.

The sample locations and ID for each sampling location are included in Table 1.6.1. The samples to be collected are summarized in Table 1.6.2. 

Most of the sample locations in this study are accessible by maintained paved or dirt roads, either County or Forest Service roads.  The QVIR EPD's 4-wheel drive vehicle will be used when sampling these locations.  The remaining sample locations will be accessed via hiking trails in the Marble Mountain Wilderness.  Table 1.6.3 describes sample locations, rationale, and accessibility.  Sampling technicians will hike in to wilderness locations using pack animals to carry sampling equipment.  All samples will be collected from the shoreline except samples collected at the lakes.  Lake samples will be obtained using an inflatable kayak to access the lake’s center.  

All sampling locations will be recorded using global positioning system (GPS) equipment following the procedures included in Appendix E1.  Additionally, photo documentation will occur at each sampling location during every sampling event.  

Samples will be collected weekly for a five year period beginning April 1 and will conclude October 31 at the 42 locations listed on Table 1.6.1 and shown on Figures 3.1, 3.2, 4, 5 and 6.  Analyses will include pesticides, chlorophyll, phytoplankton, nutrients, and macro-invertebrates.  Samples from each location will also be field tested for temperature, pH, dissolved oxygen, conductivity (as specific conductance), and turbidity, see Table 1.6.2.   Discharge will also be measured at each location during each sampling event.   

A parameter may be removed from the monitoring program if the sampling results indicate it is not of concern or added if new land uses develop after the monitoring program begins or the monitoring data indicates other potential parameters to include. 

Water samples will be collected from Sniktaw Creek upstream and downstream of an accumulation of solid waste, a suspected contamination source (Sample ID- SCU and SCD).  This approach will essentially bracket the suspected contamination and indicate any effects on water quality.  Additionally, water samples will be collected from the most upstream points along Shackleford and Mill Creeks and the Scott River (Sample ID- SLI, CLI, CALI, SFSR, ESRM) to the most downstream points, downstream of the Shackleford-Mill Creek confluence with the Scott River (Sample ID- SR).  The Scott River will also be sampled further downstream at Johnson’s Bar above the confluence with the Klamath River (Sample ID SRJB).  Tributaries to the mainstem Scott River canyon will also be sampled (Sample ID – MSRK, MSRC, MSRB, and MSRM). This rationale is being used since the most upstream sampling points in the Scott River watershed are assumed to be the least impacted by current land use activities while the most downstream point is assumed to be most impacted by current land use.  However, the rationale could change depending on the results from subsequent sampling events.  If the sample collection order changes, this will be noted in the biannual reports to the US EPA Grants Project Manager and documented in an amendment to the QA Project Plan.  The types and frequency of field QC samples to be collected are discussed in Section 2.5 and listed in Tables 2.5.1 through 2.5.2.  These locations offer a linear comparison of parameters with Karuk and Yurok water quality sampling, from the headwaters of the Scott River to the ocean.
Sample locations along the tributaries of the East Fork Scott River were selected instead of locations in the East Fork Scott River itself due to accessibility issues.  The East Fork of the Scott River is privately owned with no access granted at this time to the QVIR EPD or other local and federal agencies.  

Flow measurements will allow assessment of dilution of potential pollutants or relationships of sources to climatic events and flow.  The Scott River and Mill Creek are perennial and can be sampled year-round. Shackleford Creek sometimes loses surface flow on the Reservation during late summer and fall. Consequently, sampling at SQVIR will be dependent on flow, rainfall, and the water year. 

Measurements in Scott River and its tributaries will represent conditions that are shaped by management of the Scott River watershed as a whole and are expected to reflect temperature and sediment impairment, particularly turbidity. Sediment pollution could stem from several sources such as forestry practices, agriculture and grazing and gravel mining. Sediment and temperature are the focus of the current Scott River TMDL that will allow participation of QVIR EPD staff in analysis of watershed wide sediment problems. Subsequent updates of this QAPP may include additional data collection related to sediment and temperature impairment to assist in TMDL Implementation monitoring. 

Continuous hourly temperature monitoring will take place at all stream and river sample locations using a Hobo Temp Datalogger.  During weekly sample collection data will be downloaded from each datalogger for analysis later in the office.  Temperature data will provide QVIR EPD with long-term temperature trends in order to evaluate the habitat suitability for salmonids.  Data may also be applicable in the Scott River TMDL Implementation. Field technicians will follow manufacturer’s instructions on downloading data from the dataloggers, found in Appendix E.  
Continuous, year-round, hourly monitoring for temperature, turbidity, pH, dissolved oxygen, and conductivity will take place on the Scott River just below the mouth of Shackleford-Mill Creek (Location ID- SR) using a YSI 6600.  Continuous monitoring will provide QVIR EPD with a holistic picture of water quality conditions of the Scott River throughout seasonal changes. Adult and juvenile salmonids must navigate year round through the lower Scott on their way to and from the Reservation waters therefore the condition of this habitat is critical to their sustainability. Year round turbidity measurements have never been collected on the Scott River.
Water quality and quantity parameters to be sampled for each water body are listed in Table 1.7.1, including action levels that were chosen to comply with NCRWQCB Basin Plan (2002) standards and those set by U.S. EPA for protection of beneficial uses under the Clean Water Act. 

2.2 Sampling Methods

The YSI Handheld 556 MPS will be used to gather water quality data at each site. The probe will be calibrated and used according to procedures outlined in the units manual Appendix E5. At each site, measurements will be taken at a consistent distance from the surface of the water.

The grab sampling method will be used to gather samples from the Scott River and all Creeks at each of the different locations. The sample will be taken from flowing, not stagnant water, and the sampler will be facing upstream in the middle of the stream. Samples will be collected by hand if the stream is at a wadeable stage, or with a sample bottle holder during larger flows. The bottle will be uncapped and the cap protected from contamination.  Water samples will be collected 6 - 12 inches below the water’s surface.  At each sampling location, all sample bottles/containers designated for a particular analysis will be filled sequentially before containers designated for another analysis are filled. High mountain lake samples will be taken at the lake’s center, via an inflatable kayak. 

Stratified water sampling will be done in the lakes using a Van Dorn Alpha Vertical Water Sampling Bottle.  Instructions for using the Van Dorn bottle sample collection are in Appendix E4. Stratified sampling will occur in the epilimnion and hypolimnion layers. The depth of the thermocline will be found with the handheld YSI probe. Based on the depth of the thermocline, samples will be taken at the proper depths to represent each layer. All sampling depths will be recorded along with the YSI information. The Van Dorn bottle will be rinsed with deionized water between stratified samples.  

Continuously monitoring HOBO temperature loggers and the Multiprobe YSI sonde will be deployed in areas expected to retain water throughout the summer. Some site locations will require us to remove the temperature loggers once the creek disconnects. Loggers will be checked at each site location when grab samples are taken. Data will be downloaded once the temp loggers and sonde have been retrieved. HOBO temperature loggers will be calibrated, deployed and retrieved according to the US Fish and Wildlife Service protocol (See Appendix Misc.). 

Benthic Macro-invertebrates will be sampled at all sites except the open water lake and pond sites.  Specific sampling locations at the sites will be located in a riffle typical of the stream. An ideal location will be at least 3 ft x 3 ft, have cobble-sized rocks, fast moving water, and a depth of 3 to 12 inches, Sampling will be done using a kick net.  The kick net will be positioned at the downstream end of the sampling area and the sampler will slowly walk upstream.  The net should be stretched out to its full 3-foot width with the bottom edge lying firmly against the stream bed. No water should wash under or over the net.  If needed, small rocks can be used to weigh down the bottom edge of the net.  A "kick" is a stationary sampling accomplished by using the toe or heel of a boot and dislodging the upper layer of the stream bed one meter at a time.  If larger substrate is encountered, such as a large piece of wood, the object should be picked up and rubbed by hand or a small brush to dislodge the attached organisms.  To avoid losing macroinvertebrates that should be part of the sample, the sampler should not stand in or disturb the sampling area before the kick seine is in place.   The kick seine will be lifted out of the water with a forward scooping motion.  The kick seine should be carried to the stream bank and spread it out flat on a piece of white plastic. Specimens will be placed in preserved sampling containers (500 ml) for identification by contracted consultant. This data will be evaluated using regional indices of biological  integrity.  

If a QC sample is to be collected at a given location, all containers designated for a particular analysis for both the sample and QC sample will be filled sequentially before containers for another analysis are filled. For field duplicate samples, containers with two different sample designations will be filled alternately. 
Preservatives will be added after sample collection, if required, to avoid losing the preservatives and dilution of preservatives during sampling.  Once the samples are collected and preserved, they will be kept chilled (if appropriate) and processed for shipment to the laboratory. Care will be taken to not touch the lip of the sample bottle during sample collection and preservation, so as not to potentially contaminate the sample. Table 2.2.1 summarizes the sample bottle/containers, volumes, and preservation requirements for each analysis and field measurement. 
For other contaminants that require a preservative, guidelines presented in the QA manuals from contracted laboratories will be used (see Appendix C). If the option is given of a shorter hold time with no preservative, or a longer hold time with a preservative added to the sample, the longer hold time with a preservative will be the method chosen. After samples are taken, the bottles will be properly labeled, and placed into the appropriate cooler. All samples will be double-checked for the proper sample level, any potential leakage, and proper labeling before being sealed and shipped to the lab.  If the level of sample is different from the water level marked in the field at the time of sampling, the sample will be recorded as potentially tainted in the sampling log book.

Field Health and Safety Procedures 
A brief tail-gate safety meeting will be held the first day of each sampling event to discuss emergency procedures (e.g., location of the nearest hospital or medical treatment facility), local contact information (e.g., names and telephone numbers of local personnel, fire department, police department), as well as to review the tribe’s contingency plan. All field sampling activities will be conducted with a buddy system (i.e., two field personnel will constitute the sampling team). This will allow for the presence of a second person to provide assistance and/or call in an emergency or accident for the other field person, if/when needed. 
Level D personal protective equipment (PPE) will be used when collecting the surface water samples. At a minimum, safety glasses, plastic gloves, and steel-toed rain boots or waders will be worn. When wading, care will be taken to avoid slipping on rocks and algae. Also, due to weather conditions during the sampling events and the possibility of health concerns (e.g., heat stress) from working in high temperatures, field personnel will be advised to drink plenty of water and wear clothing (e.g., hat, long-sleeved shirt) that will cover and shade the body. 
Potential routes of exposure related to field sampling and measurement activities are through the skin (e.g., from direct contact from the surface water) and/or by ingestion (e.g., from not washing up prior to eating). The use of Level D PPE, good hygiene, and following proper sampling procedures will minimize these potential exposures. 
Field Measurements 
Discharge will be measured using the AquaCalc flow meter. A tape measure will be stretched across the channel perpendicular to water flow. A minimum of ten measurements will be taken at each site from river right wetted edge to river left wetted edge. The water depth, the velocity at 40% of the water column (from the streambed up) and the distance from the wetted edge will be recorded for each measurement. 
Surface water samples will be analyzed at each sample collection location for the following field measurement parameters: pH, dissolved oxygen, conductivity (as specific conductance), turbidity, and temperature.  Field measurements will be taken at each location prior to sample collection laboratory analysis. All field instruments will be calibrated (according to the manufacturer’s instructions) at the beginning of each date of sampling and checked at the end of each day. Field instrument calibration and sample measurement data will be recorded in the field logbook. 
Field Variances 
As conditions in the field vary, it may become necessary to implement minor modifications to the sampling procedures and protocols described in this QA Project Plan. If/when this is necessary; the QVIR EPD Field Sampler will notify the QVIR Environmental Director/QA Officer of the situation to obtain a verbal approval prior to implementing any changes. The approval will be recorded in the field logbook. Modifications will be documented in the Quarterly Reports to the US EPA Grants Project Officer. 
Decontamination Procedures 
For the currently planned sample collection activities, samples will be collected directly into sample bottles/containers provided from the laboratory. As such, no field decontamination of these bottles (used as the sampling equipment) is necessary. The bottles will be provided and certified clean by the laboratory according to procedures described in the laboratory’s QA Manual provided in Appendix C3. 
In the case that there is a need to collect surface water samples by an alternative method decontamination of reusable sampling equipment coming in direct contact with the samples will be necessary. Decontamination will occur prior to each use of a piece of equipment and after use at each sampling location. Disposable equipment (intended for one-time use) will not be decontaminated but will be packaged for appropriate disposal. All reusable/non-disposable sampling devices will be decontaminated according to US EPA Region 9 recommended procedures using the following washing fluids in sequence: 
· Non-phosphate detergent and tap water wash (using a brush, if necessary), 
· Tap-water rinse, and 
· Deionized/distilled water rinse (twice). 
Equipment will be decontaminated in a predesignated area on plastic sheeting. Cleaned small equipment will be stored in plastic bags. Materials to be stored more than a few hours will also be covered. 
Disposal of Residual Materials 
In the process of collecting water samples for this project, various types of potentially contaminated wastes will be generated which may include the following: 
· Used PPE, 
· Disposable sampling bottles/containers or equipment, 
· Decontamination fluids, and 
· Excess water collected for sample container filling. 
The USEPA's National Contingency Plan requires that management of the wastes generated during sampling comply with all applicable or relevant and appropriate requirements to the extent practicable.  Residuals generated for this project will be handled in a manner consistent with the Office of Emergency and Remedial Response (OERR) Directive 9345.3-02 (May 1991), which provides the guidance for the management of wastes. In addition, other legal and practical considerations that may affect the handling of the wastes will be considered, as follows: 
· Used personal protective equipment (PPE) and disposable containers/equipment will be double bagged and placed in a municipal refuse dumpster. These wastes are not considered hazardous and can be sent to a municipal landfill. Any used PPE and disposable containers or equipment (even if it appears to be reusable) will be rendered inoperable before disposal in the refuse dumpster. 
· Decontamination fluids generated in the sampling event could consist of deionized water, residual contaminants, and water with non-phosphate detergent. The volume and concentration of the decontamination fluid will be sufficiently low to allow disposal at the sampling area. The water (and water with detergent) will be poured onto the ground. 
· Excess water collected for sample container filling will be poured onto the ground. 
Quality Assurance for Sampling 
Detailed instructions for collection of all field QC samples is discussed in Section 2.5 and listed in Tables 2.5.1 and 2.5.2. 

Documentation of deviations from this QA Project Plan is the responsibility of the QVIR EPD QA Officer. Deviations noted during the field audit will be documented in the QA Audit Logbook, recorded in the Field Audit Reports, and discussed in the biannual reports. 
Additional deviations from the QA Project Plan may be implemented as field variances or modifications. These deviations will be communicated to the QVIR Environmental Director/QA Officer by the QVIR EPD Water Quality Technician/Field Sampler for approval. The approval will be recorded in the field logbook, and the modifications will be documented in the Quarterly Reports. 
	Table 2.2.1. Required sample containers, volumes, preservation methods, analysis method and holding times for water samples requiring laboratory analysis. 



	Analysis 
	Container Type 
	Sample Volume 
	Preservation Method 
	Maximum Holding Time 
	Laboratory Detection Limit
	Analysis 
Method 
	Inorganic5 No. of:1

	
	
	
	
	
	
	
	Dup
	MS

	Macro-invertebrates
	Plastic Bottle 
	500 ml
	95% denatured CH3CH2OH (ethanol)
	15 days
	N/A
	Level 1 CSBP2
	N/A

	Total Phosphorous (TPO4) 
	Poly
	250 ml 
	H2SO4
	28 DAYS
	0.050 ppm
	EPA 365.2
	1 Dup and MS per analytical batch
500 ml

	Dissolved Phosphorus
	Same Bottle As T-P
	250 ml
	H2SO4
	28 DAYS
	0.050 ppm
	EPA 365.2
	Same as bottle as  T-P Dup and MS

	Total Nitrogen 
	Poly
	125 ml
	None
	28 DAYS
	0.40 ppm
	EPA 351.3

	N/A

	Ammonium Nitrogen
	Poly
	500 ml
	H2SO4
	28 Days
	.10 ppm
	EPA 350.2
	1 Dup and MS per analytical batch
1liter

	Nitrate + Nitrite
	Same Bottle As T-P
	125 ml
	4 DEG C,
	48 HRS
	400 ppb 
	EPA 300.0
	1 Dup and MS per analytical batch

	Phytoplankton
	Poly
	250 ml
	1% Lugol solution
	1 year or more
	0.45 micrometer membrane filter
	Standard Methods, 1992,10200.F.2.c
	10% of samples for duplication

	Chlorophyll a
	Amber Glass
	1 liter


	None
	24 Hrs To Filtration
	2 ppb
	SM10200H2B

	1 Dup and MS per analytical batch 2 liters

	Pesticides- Trifluralin
	Amber Glass
	1 liter
	None
	7 days
	1.0 ug/l
	EAP 8141A
	Extra Liter for Duplicate

	Pesticides- Diuron
	Amber Glass
	1 liter
	None
	7 days
	1.0 ug/l
	EPA 632 
	Extra Liter for Duplicate


2.3 Sample Handling and Custody

This section describes the sample handling and custody procedures from sample collection through transport and laboratory analysis. It also includes procedures for the ultimate disposal of the samples. 
Sample Containers & Preservatives 
The QVIR Environmental Director has worked directly with the Laboratory Project Manager to determine the number of sample containers, and associated sizes/volumes and materials, needed for this monitoring project. The containers will be provided precleaned from the laboratory directly and require no washing or rinsing by the field samplers prior to sample collection. 
Preservatives will also be provided by the laboratory. Sample bottles will not be pre-preserved. Instead, the preservative will be added to the sample containers by the field team immediately following sample collection. 
Container and preservative information will be documented in the field logbook. 
Sample Packaging and Shipping 
All sample containers will be placed in a sturdy shipping container (e.g., a steel-belted cooler). The following outlines the packaging procedures that will be followed for this project: 
1. Line the bottom of the cooler with a large trash bag to minimize leakage of water. 
2. Place bubble wrap around the inside edge of the cooler to prevent breakage during shipment, and/or wrap bottles individually. 
3. Seal the drain plug of the cooler with fiberglass tape to prevent potential leakage from the cooler (should sample bottles or bagged ice leak.) 
4. Prepare bags of ice to be used to keep the samples cool during transport. Ice will be used. Pack the ice in doubled, zip-locked plastic bags. 
5. Check the sample bottle screw caps for tightness and, if not full, mark the sample volume level of liquid samples on the outside of the sample bottles with indelible ink. 
6. Secure sample bottle/container tops and place a custody seal over the container’s top. 
7. Ensure sample labels are affixed to each sample container and protected by a cover of clear tape. 
8. Wrap all glass sample containers in bubble wrap to prevent breakage. 
9. Seal all sample containers in heavy duty plastic zip-lock bags. Write the sample numbers on the outside of the plastic bags with indelible ink. 
10. Place sample containers (wrapped and sealed) into the cooler. Place the bagged ice on top and around the samples to chill them to the correct temperature. 
11. Fill the empty space in the cooler with bubble wrap, Styrofoam peanuts, or any other available inert material to prevent movement and breakage during shipment. 
12. Enclose the appropriate chain-of-custody(s) in a zip-lock plastic bag and affix to the underside of the cooler lid. 
13. Close the lid of the cooler. Tape the cooler shut with fiberglass strapping tape. 
14. Affix custody seals across the openings of the cooler both front and back to ensure that samples are not tampered with during transport. Include sample packer’s initials and date on the custody seals. 
Daily, the QVIR Field Samplers will notify the Laboratory Project Manager of the sample shipment schedule. The laboratory will be provided with the following information: 
· Sampler’s name, 
· Name and location of the site or sampling area, 
· Names of the tribe and project, 
· Total number(s) and matrix of samples shipped to the laboratory, 
· Carrier, air bill number(s), method of shipment (e.g., priority next day), 
· Shipment date and when it should be received by the laboratory, 
· Irregularities or anticipated problems associated with the samples, and 
· Whether additional samples will be shipped or if this is the last shipment. 
Sample Custody 
The field sampler is responsible for custody of the samples until they are delivered to the laboratory or picked up for shipping. (Note: As few people as possible will handle the samples to ensure sample custody.) Chain-of-custody forms must be completed in the field. Each time one person relinquishes control of the samples to another person, both individuals must complete the appropriate portions of the chain-of-custody form (see Appendix C2) by filling in their signature as well as the appropriate date and time of the custody transfer. 
During transport by a commercial carrier, the air bill will serve as the associated chain-of-custody. Once at the laboratory, the sample receipt coordinator will open the coolers and sign and date the chain-of-custody form. The laboratory personnel are then responsible for the care and custody of samples. The analytical laboratory will track sample custody through their facility using a separate sample tracking form, as discussed in the laboratory QA Manual included in Appendix C3.
A sample is considered to be in one’s custody if: 
· The sample is in the sampler’s physical possession, 
· The sample has been in the sampler’s physical possession and is within sight of the sampler, 
· The sample is in a designated, secure area, and/or 
· The sample has been in the sampler’s physical possession and is locked up. 
Sample Disposal 
Following sample analysis, each laboratory will store the unused portions for an established length of time (see lab QA/QC Manual’s in Appendix C3). At that time, the laboratory will properly dispose of all the samples (if applicable). Sample disposal procedures at the laboratory are discussed in the laboratory’s QA Manual included in Appendix C3. 
Analytical Methods 
The field measurement and off-site laboratory analytical methods are listed in Table 2.5.1 and discussed below. 
Field Measurement Methods 
See Section 2.2

Laboratory Analyses Methods (Off-Site) 
Surface water samples will be analyzed at Aquatic Research Inc., North Coast Laboratories, Ltd., and Aquatic Analysts. Analyses will be performed following either EPA-approved methods or methods from Standard Methods for the Examination of Water and Wastewater, 20th Edition, as summarized in Table 2.2.1.  SOPs for the analytical methods are included in Appendix C. The Laboratory QA/QC Officer must notify the Laboratory Project Manager if there is any knowledge of the SOPs not being followed. 
Benthic Macro invertebrates will be analyzed by Jon Lee Consulting.  Macro invertebrates are determined to the genus level.  The California Stream Bioassessment Procedure Taxonomic Level 1, as outlined in the CAMLnet Short List of Taxonomic Effort, is followed.  Samples are subsampled to a 300, 500, or higher specimen count - protocol dependent.  Each sample is placed into a 500 micron sieve.  Larger debris is carefully inspected for clinging organisms, thoroughly rinsed, and returned to the original container.  The sample is placed in water for approximately five minutes and strained.  The sample is moved to a gridded pan (25 cm.2 grids) and evenly spread among the grids.  The number of grids covered by the sample is recorded.  At least five grid numbers are randomly selected.  Macroinvertebrates are systematically removed from the selected grids and placed into vials containing 70% ethanol until the targeted number of specimens have been removed.  The number removed from each grid is recorded.  All specimens are removed from the last grid processed and this number is recorded.  The number of specimens removed from each grid provide an estimate of sample relative abundance.  The processed sample debris from each grid is placed into a container labeled remnant.  The remaining sample is returned to the original sample container and labeled original.

Both the laboratory and consultant will summarize the data and associated QC results in a data report, and provide this report to the QVIR Environmental Director within 21 days of receipt.  The QVIR Environmental Director/QA Officer will review the data reports and associated QC results to make decisions on data quality and usability in addressing the project objectives. 
2.5 Quality Control Requirements 
This section identifies the QC checks that are in place for the sample collection, field measurement, and laboratory analysis activities that will be used to access the quality of the data generated from this project. 
Field Sampling Quality Control 
Field sampling QC consists of collecting field QC samples to help evaluate conditions resulting from field activities. Field QC is intended to support a number of data quality goals: 
· Combined contamination from field sampling through sample receipt at the laboratory (to assess potential contamination from field sampling equipment, ambient conditions, sample containers, sample transport, and laboratory analysis) - assessed using field blanks; 
· Sample shipment temperature (to ensure sample integrity and representativeness that the sample arriving at the laboratory has not degraded during transport) - assessed using temperature blanks; and 
· Combined sampling and analysis technique variability, as well as sample heterogeneity - assessed using field duplicates. 
For the current project, the types and frequencies of field QC samples to be collected for each field measurement and off-site laboratory analysis are listed in Table 2.5.1 and 2.5.2. These include field blanks, temperature blanks (as included in a footnote to the table), and field duplicates. 
Field Blanks - Field blanks will be collected to evaluate whether contaminants have been introduced into the samples during the sample collection due to exposure from ambient conditions or from the sample containers themselves. Field blank samples will be obtained by pouring deionized water into a sample container at the sampling location. Field blanks will not be collected if equipment blanks have been collected during the sampling event. If no equipment blanks are collected (and none are planned because samples will be collected directly into sample containers), one field blank will be collected for every 10 samples or a frequency of 10%. 
Field blanks will be preserved, packaged, and sealed in the same manner described for 
the surface water samples. A separate sample number and station number will be 
assigned to each blank. Field blanks will be submitted blind to the laboratory for 
invalidation of results, greater attention to detail during the next sampling event, or analysis of metals, hardness, and anions. No field blanks are planned for the other analytical parameters or field measurements as it is not expected that it would yield information critical to project data needs. 
If target analytes are found in field blanks, sampling and handling procedures will be reevaluated and corrective actions taken. These may consist of, but are not limited to, obtaining sampling containers from new sources, training of personnel, discussions with the laboratory other procedures felt appropriate. 
Temperature Blanks -For each cooler of samples that is transported to the analytical 
laboratory, a 40-ml VOA vial (prepared by the laboratory) will be included that is marked 
“temperature blank.” This blank will be used by the laboratory’s sample custodian to 
check the temperature of samples upon receipt to ensure that samples were maintained 
at the temperature appropriate for the particular analysis.  For the current project, temperature blanks will be included in all coolers containing samples requiring temperature preservation, as identified in Table 2.2.1. 
Field Duplicate Samples - Field duplicate samples will be collected to evaluate the precision of sample collection through analysis. Field duplicates will be collected at designated sample locations by alternately filling two distinct sample containers for each analysis. Field duplicate samples will be preserved, packaged, and sealed in the same manner described for the surface water samples. A separate sample number and station number will be assigned to each duplicate. The samples will be submitted as “blind” (i.e., not identified as field duplicates) samples to the laboratory for analysis. 
For the current project, field duplicates will be collected for each analytical parameter, and field measurement parameter, at the frequencies shown in Table 2.5.1. The duplicates samples will be collected at random locations for each sampling event. Criteria for field duplicates for the analytical and field measurement parameters are provided in Tables 2.5.1 through 2.5.2, respectively. If criteria are exceeded, field sampling and handling procedures will be evaluated, and problems corrected through greater attention to detail, additional training, revised sampling techniques, or whatever appears to be appropriate to correct the problems. 
Field Measurement Quality Control
Quality control requirements for field measurements are provided in Table 2.5.2. 
Laboratory Analyses Quality Control (Off-Site) 
Laboratory QC is the responsibility of the personnel and QA/QC department of the contracted analytical laboratories. Each laboratory’s Quality Assurance Manuals detail the QA/QC procedures it follows. The following elements are part of standard laboratory quality control practices: 
· Analysis of method blanks, 
· Analysis of laboratory control samples, 
· Instrument calibration (including initial calibration, calibration blanks, and calibration verification), 
· Analysis of matrix spikes, and 
· Analysis of duplicates. 
The data quality objectives for Aquatic Analysts, California Laboratory Services, and North Coast Laboratories (including frequency, QC acceptance limits, and corrective actions if the acceptance limits are exceeded) are detailed in the QA Manuals and SOPs (as in Appendix C).  Any excursions from these objectives must be documented by the laboratory and reported to Quartz Valley Indian Reservation Project Manager/QA Officer. 
The Tribe has reviewed each laboratory’s control limits and corrective action procedures and feels that these will satisfactorily meet tribal project data quality needs. A summary of this information is included in Tables 2.5.1 through 2.5.2. These include laboratory (or method) blanks, laboratory control samples, matrix spikes, and laboratory duplicates. 
Method Blanks - A method blank is an analyte-free matrix, analyzed as a normal sample by the laboratory using normal sample preparation and analytical procedures. A method blank is used for monitoring and documenting background contamination in the analytical environment. Method blanks will be analyzed at a frequency of one per sample batch (or group of up to 20 samples analyzed in sequence using the same method). 
Corrective actions associated with exceeding acceptable method blank concentrations include isolating the source of contamination and re-digesting and/or re-analyzing the associated samples. Sample results will not be corrected for blank contamination, as this is not required by the specific analytical methods. Corrective actions will be documented in the laboratory report’s narrative statement. 
Laboratory Control Samples - Laboratory control samples (LCS) are laboratory-generated samples analyzed as a normal sample and by the laboratory using normal sample preparation and analytical procedures. An LCS is used to monitor the day-to-day performance (accuracy) of routine analytical methods. An LCS is an aliquot of clean water spiked with the analytes of known concentrations corresponding to the analytical method. LCS are used to verify that the laboratory can perform the analysis on a clean matrix within QC acceptance limits. Results are expressed as percent recovery of the known amount of the spiked analytical parameter. 
One LCS is analyzed per sample batch. Acceptance criteria (control limits) for the LCS are defined by the laboratory and summarized in Tables 2.5.1 through 2.5.2. In general, the LCS acceptance criteria recovery range is 70 to 130 percent of the known amount of the spiked analytical parameter. Corrective action, consisting of a rerunning of all samples in the affected batch, will be performed if LCS recoveries fall outside of control limits. Such problems will be documented in the laboratory report’s narrative statement. 
Matrix Spikes - Matrix spikes (MS) are prepared by adding a known amount of the analyte of interest to a sample. MS are used as a similar function as the LCS, except that the sample matrix is a real-time sample rather than a clean matrix. Results are expressed as percent recovery of the known amount of the spiked analytical parameter. Matrix spikes are used to verify that the laboratory can determine if the matrix is causing either a positive or negative influence on sample results. 
One matrix spike is analyzed per sample batch. Acceptance criteria of the MS are defined by the laboratory and summarized in Tables 2.5.1 through 2.5.2.  In general, the MS acceptance criteria recovery range is of 70 to 130 percent of the known amount of the spiked analytical parameter. Generally, no corrective action is taken for matrix spike results exceeding the control limits, as long as the LCS recoveries are acceptable. However, the matrix effect will be noted in laboratory report’s narrative statement and documented in the Tribe’s reports for each sampling event. 
Laboratory Duplicates - A laboratory duplicate is a laboratory-generated split sample used to document the precision of the analytical method. Results are expressed as relative percent difference between the laboratory duplicate pair. 
One laboratory duplicate will be run for each laboratory batch or every 10 samples, whichever is more frequent. Acceptance criteria (control limits) for laboratory duplicates are specified in the laboratory QA Manual and SOPs and are summarized in Tables 2.5.1 through 2.5.2. If laboratory duplicates exceed criteria, the corrective action will be to repeat the analyses. If results remain unacceptable, the batch will be rerun. The discrepancy will be noted in the laboratory report’s narrative statement and documented in the Tribe’s reports for each sampling event. 
Background Samples 
Background samples are collected because there is a possibility that there are native or ambient levels of one or more target analytes present, and because one objective of the sampling event is to differentiate between on-site and off-site contributions to a parameter’s concentration. The background location for this monitoring program will be the most upstream (and thus assumed to be least impacted) sample collected at the following locations: Summit, Cliff, Campbell inlet and lake samples, West and East Mill Creek ponds inlet and lake samples, upstream of the Case property on Sniktaw, Crater, Houston, Rail, Kangaroo, Grouse, Mill, Mule, S. Fork Scott, Kelsey, Canyon and Boulder Creeks.  The analyses to be conducted on the background samples will be the same as that for the other surface water samples. 
	Table 2.5.1: Summary of Field and QC Samples Water Monitoring Program 

Quartz Valley Indian Reservation



	Matrix/ Media
	Analytical Parameter

	No. of Sampling Locations
	Depth (surface, mid, or deep)

	No. of Field Duplicates

	Inorganic5 No. of:

	No. of Field Blanks


	Total No. of Samples


	
	
	
	
	
	Dup
	MS
	
	

	Analyses:

	Surface Water
	Total Phosphorus
	42
	Surface 

(grab)
	4
	1
	1
	1
	49

	Surface Water
	Dissolved Phosphorus
	42
	Surface 

(grab)
	4
	1
	1
	1
	49

	Surface Water
	Total Nitrogen
	42
	Surface 

(grab)
	4
	0
	0
	1
	47

	Surface Water
	Ammonium Nitrogen
	42
	Surface 

(grab)
	4
	1
	1
	1
	49

	Surface Water
	Nitrate + Nitrite
	42
	Surface 

(grab)
	4
	1
	1
	1
	49

	Surface Water
	Phytoplankton
	42
	Surface 

(grab)
	4
	10% of samples
	1
	51

	Surface Water
	Chlorophyll
	42
	Surface 

(grab)
	4
	1
	1
	1
	49

	Surface Water
	Pesticides- Trifluralin
	10
	Surface 

(grab)
	1
	1 liter extra
	1
	13

	Surface Water
	Pesticides- Diuron
	10
	Surface 

(grab)
	1
	1 liter extra
	1
	13

	Surface Water
	Macro-invertebrates
	42
	Surface 

(grab)
	4
	NAS
	
	1
	47

	Field Measurements:

	Surface Water
	Temp.
	42
	Surface 

(grab)
	4
	
	
	0
	46

	Surface Water
	pH
	42
	Surface 

(grab)
	4
	
	
	0
	46

	Surface Water
	Conductivity
	42
	Surface 

(grab)
	4
	
	
	0
	46

	Surface Water
	Turbidity
	42
	Surface 

(grab)
	4
	
	
	0
	46

	Surface Water
	Dissolved Oxygen
	42
	Surface 

(grab)
	4
	
	
	0
	46



 All analyses will be performed at an off-site laboratory. There will be no field screening analyses. Field measurements will be performed at each sample collection location. 
2 Samples will be collected at depth of 6-12 inches. If depth of water is less than 12 inches, sample will be collected at mid depth and noted in the field logbook. 
3 Field duplicates will be collected at a frequency of 10% of the samples collected for laboratory analysis. Field duplicates will be collected at a frequency of 10% or one per day, whichever is more frequent, for samples collected for field measurements. 
4 Include number of associated analytical QC samples if collection of additional sample volume and/or bottles is necessary. If the QC samples listed are part of the analysis but no additional sample volume and/or bottles are needed, include “NAS” (for “no additional sample”) in the column. (Note: MS=matrix spike, MSD=matrix spike duplicate, dup=laboratory duplicate/replicate.) 
5 Field blanks will be collected at a frequency of 10% of the of samples collected, or one per day, whichever is less frequent. Field blanks will not be collected, as they were determined not to be critical, to support laboratory analysis of Total Dissolved Solids, alkalinity, total coliform, e. coli or for field measurements. 
6 Temperature blank samples will be submitted with each cooler of samples. These samples were not included in the sample count, as they are not carried though the analyses. 
	Table 2.5.2:  Quality Control Requirements for Surface Water Field Measurements



	Field Parameters: Temperature, pH, Dissolved Oxygen, Turbidity, Conductivity


	QC Sample
	Data Quality Indicator 

(DQI)

	Frequency/

Number
	Methods/SOP

QC Acceptance Limits

	Acceptance Criteria/ Measurement Performance criteria

	Corrective Action

	Temperature-  YSI 556 & 6600 MPS Multi Probe System: YSI Precision ™ Thermistor



	Field Duplicate
	Precision 

(S & A)
	1/5 field samples
	N/A
	± 0.15°C
	Collect & analyze 3rd sample.  Qualify data if still exceeding criteria

	QC Check Sample


	Accuracy
	N/A
	N/A
	N/A
	None.  Sensor not used if it didn’t meet annual calibration criteria.  

	Temperature-  Onset HOBO Water Temp Pro Loggers



	Field Duplicate
	Precision 

(S & A)
	1/5 field samples
	N/A
	±0.2°C
	Collect & analyze 3rd sample.  Qualify data if still exceeding criteria

	QC Check Sample


	Accuracy
	N/A
	N/A
	N/A
	None.  Sensor not used if it didn’t meet annual calibration criteria.  

	pH-  YSI 556 & 6600 MPS Multi Probe System: YSI Glass Combination electrode  


	Field Duplicate
	Precision 

(S & A)
	1/5 field samples
	N/A
	±0.2 units
	Collect & analyze 3rd sample.  Qualify data if still exceeding criteria

	QC Check Sample6

	Accuracy
	1/batch each day
	±0.5 units of true value for both calibration check standards

	±0.5 units of true value 

	Qualify associated field data

	Dissolved Oxygen-  YSI 556 & 6600 MPS Multi Probe System Steady state polarographic


	Field Duplicate
	Precision 

(S & A)
	1/5 field samples
	N/A
	±20% RPD
	Collect & analyze 3rd sample.  Qualify data if still exceeding criteria

	QC Check Sample6

	Accuracy
	1/batch each day
	±0.5 mg/L of true value of full saturation standard
	±0.5 mg/L of true value
	Qualify associated field data

	Conductivity-  YSI 556 & 6600 MPS Multi Probe System: YSI 4-electrode cell with autoranging

	Field Duplicate
	Precision 

(S & A)
	1/5 field samples
	N/A
	±20% RPD
	Collect & analyze 3rd sample.  Qualify data if still exceeding criteria

	QC Check Sample6

	Accuracy
	1/batch each day
	±10% of true value or ±20 μS/cm (whichever is greater) for both calibration check standards 
	±10% of true value
	Qualify associated field data

	Turbidity-  YSI 6600 MPS Multi Probe System



	Field Duplicate
	Precision 

(S & A)
	1/5 field samples
	N/A
	±20% RPD
	Collect & analyze 3rd sample.  Qualify data if still exceeding criteria

	QC Check Sample6

	Accuracy
	1/batch each day
	±20% or ±2 NTU of 20 NTU standard (whichever is greater) and ±1 NTU for 0 NTU standard
	±20% of true value
	Qualify associated field data

	Turbidity-  Model WQ770 Turbidity Meter

	Field Duplicate
	Precision 

(S & A)
	1/5 field samples
	N/A
	±20% RPD
	Collect & analyze 3rd sample.  Qualify data if still exceeding criteria

	QC Check Sample6

	Accuracy
	1/batch each day
	±20% or ±2 NTU of 20 NTU standard (whichever is greater) and ±1 NTU for 0 NTU standard
	±20% of true value
	Qualify associated field data


 Methods are provided in Appendix A-2. 
2 Data Quality Indicators may be related to sampling (S) and/or analysis (A) activities. 
3 For field duplicate samples, there are no method-specific QC acceptance limits. (NA - Not applicable.) 
4 The information in this column supports acceptance criteria/measurement performance criteria introduced in Section 1.7 For this study, the field measurement’s QC acceptance limits (as determined from a calibration check sample analyzed half-way through the field day) were reviewed and found acceptable to meet the current data quality needs. As such, the field measurement’s QC acceptance limits and the project’s measurement performance criteria are equivalent. 
5 Accuracy is not ensured through the analysis of a QC check. If the temperature sensor meets the annual calibration procedures and criteria presented in Table 2.7.1, the measurements are considered accurate enough to meet the needs of the current project. 
6 Accuracy is ensured through the calibration and calibration check process presented in Table 2.7.1. The post calibration check sample(s) will be considered as QC check samples for the field measurements. 
ALL SAMPLES ARE SURFACE WATER MATRIX. ALL SAMPLES ARE COLLECTED BY THE SAME PROCEDURE. NO ADDITIONAL QC CHECKS ARE PLANNED BEYOND THOSE IDENTIFIED ABOVE FOR ACCURACY AND PRECISION.
2.6 Instrument/Equipment Testing, Inspection, and Maintenance 
Field Measurement Instruments/Equipment 
Sampling equipment under the care of the QVIR Environmental Program will be maintained according to the manufacturer’s instructions. Maintenance logs will be kept in the office of the QVIR Environmental Director/QA Officer. Each piece of equipment will have its own maintenance log. The log will document any maintenance and service of the equipment. A log entry will include the following information: 
· Name of person maintaining the instrument/equipment, 
· Date and description of the maintenance procedure, 
· Date and description of any instrument/equipment problem(s), 
· Date and description of action to correct problem(s), 
· List of follow-up activities after maintenance (i.e., system checks), and 
· Date the next maintenance will be needed. 
Laboratory Analysis Instruments/Equipment (Off-Site) 
Inspection and maintenance of laboratory equipment is the responsibility of the Aquatic Analysts, Aquatic Research, and North Coast Laboratories and is described in each laboratory’s QA Manual included as Appendix C. 
2.7 Instrument/Equipment Calibration and Frequency 
Field Measurement Instrument/Equipment 
Calibration and maintenance of field equipment/instruments will be performed according to the manufacturer’s instructions (see Appendix E) and recorded in an instrument/equipment logbook. Each piece of equipment/instrument will have its own logbook. 
The project-specific criteria for calibration (frequency, acceptance criteria, and corrective actions associated with exceeding the acceptance criteria) are provided in Table 2.7.1. 
Laboratory Analysis Instruments/Equipment 
Laboratory instruments will be calibrated according to the appropriate analytical methods. Acceptance criteria for calibrations are found Aquatic Analysts, Aquatic Research, and North Coast Laboratories calibrations procedures are contained in each of their QA Manuals included as Appendix C. 
	Table 2.7.1: Field Equipment Calibration, Maintenance, Testing and Inspection



	Analytical Parameter
	Instrument
	Calibration Activity
	Maintenance & Testing/ Inspection Activity
	Frequency
	Acceptance Criteria
	Corrective Action

	Temperature

(sensor) 
	YSI 556 & 6600 MPS Multi Probe System: YSI Precision ™ Thermistor
	
	See Manufacturer’s manual
	Initial

Post: Once a week check and calibrate as needed
	± 0.15°C of true value at both endpoints
	Remove from use if doesn’t pass calibration criteria

	Temperature

(sensor)


	Onset HOBO Water Temp Pro Loggers
	Initial: Water bath calibration against NIST thermometer (US Fish and Wildlife Protocol)
	See Manufacturer’s manual
	
	±0.2°C  of true value at both endpoints
	Remove from use if doesn’t pass calibration criteria

	pH

(electrode)


	YSI 556 & 6600 MPS Multi Probe System: YSI Glass Combination electrode  

	Initial: two-point calibration bracketing expected field sample range (using 7.0 and either 4.0 or 10.0 pH buffer, depending on field conditions); followed by one-point check with 7.0 pH buffer
Post: single-point check with 7.0 pH buffer

	See Manufacturer’s manual
	Initial

Post: Once a week check and calibrate as needed 


	Initial: Two point calibration done electronically; one-point check (using 7.0 pH buffer) ±0.1 pH units of true value

Post: ±0.5 pH units of true value with both 7.0 pH and either 4.0 or 10.0 pH buffer
	Recalibrate

Qualify data

	Dissolved oxygen 

(membrane electrode)
	YSI 556 & 6600 MPS Multi Probe System Steady state polarographic

	Initial: One-point calibration with saturated air (need temp, barometric pressure); followed by two-point check with saturated air and zero 
Post: single-point check at full saturation

	See Manufacturer’s manual
	Initial

Post: Once a week check and calibrate as needed
	Initial: one-point calibration done electronically; two-point check with high (saturated) standard ± 0.2 mg/L of true value and low (zero) standard <0.5 mg/L
Post: ±0.5 mg/L of true saturated value

	Recalibrate; change membrane and recalibrate

Qualify data

	Turbidity

(sensor)


	YSI 6600 MPS Multi Probe System
	Initial: two point calibration using 0 NTU (or deionized water) and 20 NTU standards to bracket expected sample range; follow by one point check with 20 NTU standard

Post: two point check with high (20 NTU) and low ()NTU standards)
	See Manufacturer’s manual
	Initial

Post: Once a week check and calibrate as needed
	Initial: two-point calibration done electronically; one-point check (using 20 NTU standard) ±10% of true value 
Post: two-point check with high (20 NTU) standard ±20% or ±2 NTU (whichever is greater) of true value and low (0 NTU) standard ±1 NTU of true value

	See Manufacturer’s manual

	Turbidity

(sensor)
	Model WQ770 Turbidity Meter
	Initial: two point calibration using 0 NTU (or deionized water) and 20 NTU standards to bracket expected sample range; follow by one point check with 20 NTU standard

Post: two point check with high (20 NTU) and low ()NTU standards)
	See Manufacturer’s manual
	Initial: beginning of each day

Post: end of each day
	Initial: two-point calibration done electronically; one-point check (using 20 NTU standard) ±10% of true value 
Post: two-point check with high (20 NTU) standard ±20% or ±2 NTU (whichever is greater) of true value and low (0 NTU) standard ±1 NTU of true value

	See Manufacturer’s manual

	Conductivity

(sensor)
	YSI 556 & 6600 MPS Multi Probe System: YSI 4-electrode cell with autoranging
	Initial:  one point calibration at high (using 500 mS/cm standard) end of expected field sample range; followed by two-point check with 

High (500 mS/cm) and low (100 mS/cm) standards


	See Manufacturer’s manual
	Initial

Post: Once a week check and calibrate as needed
	Initial: one point calibration done electronically; two point check with high standard ±5% of true value and low standard ±10% of true value

Post: two point check with high and low standards ±10% of true value or ±20 mS/cm whichever is greater
	Recalibrate

Qualify data

	Velocity 


	AquaCalc 5000 Open Channel Flow Computer 
	N/A

Standard ratings are built into the AquaCalc **See Manual
	
	
	
	


2.8 Inspection and Acceptance of Supplies and Consumables 
Field Sampling Supplies and Consumables 
Sample containers and preservatives will be provided by the analytical laboratory. Containers will be inspected for breakage and proper sealing of caps. Other equipment such as sample coolers and safety equipment will be acquired by the Tribe. If reusable sampling equipment is acquired in the future, materials/supplies necessary for equipment decontamination will be purchased by the Tribe; however, this is not necessary for the present study. Any equipment deemed to be in unacceptable condition will be replaced. 
Field Measurement Supplies and Consumables 
Field measurement supplies, such as calibration solutions, will be acquired from standard sources, such as the instrument manufacturer or reputable suppliers. Chemical supplies will be American Chemical Society reagent grade or higher. The lot number and expiration date on standards and reagents will be checked prior to use. Expired solutions will be discarded and replaced. The source, lot number, and expiration dates of all standards and reagents will be recorded in the field log books. 
Laboratory Analyses (Off-Site) Supplies and Consumables 
Each of the laboratory’s requirements for supplies and consumables are described in its QA Manual which is provided in Appendix C. 
Data Acquisition Requirements (Non-Direct Measurements) 
To supplement field measurements and laboratory analytical activities conducted under this project, other potential “external” data sources will be researched. These sources include, but are not limited to, the U.S. Geological Survey, the California Department of Water Resources, the U.S. Environmental Protection Agency, the United States Forest Service, the Karuk Tribe of California, the Hoopa Tribe, and the Yurok Tribe. The primary use of this external data will be to help focus the Tribe’s data collection efforts (for example, the information may be used to identify new sites in the Scott Valley River watershed for future sampling). 
If it appears that the “external” data might facilitate water body evaluation, the data will first be reviewed to verify that they are of sufficient quality to meet the needs of the project by examining: 
(1) the sample collection and location information; 
(2) the data to see whether they are consistent with known tribally-collected data from the same general vicinity; and 
(3) the QA/QC information associated with the data. 
If the data are of insufficient or unknown quality, limitations will be placed on its use in supporting project decisions. In general, it is anticipated that decisions for the current project will be based on data collected by the Tribe following this current QA Project Plan. 
Data Management 
All data collected by the QVIR Environmental Program will be maintained in appropriate bound notebooks and electronic databases. Data from the laboratory will be requested in both hard copy and electronic form. The electronic and hard copy results will be compared to ensure that no errors occurred in either format. If discrepancies are noted, the laboratory will be contacted to resolve the issues. 
3.0 ASSESSMENT AND OVERSIGHT 
This section describes how activities will be checked to ensure that they are completed correctly and according to procedures outlined in this QA Project Plan. 
Assessment/Oversight and Response Actions 
During the course of the project, it is important to assess the project’s activities to ensure that the QA Project Plan is being implemented as planned. This helps to ensure that everything is on track and serves to minimize learning about critical deviations toward the end of the project when it may be too late to remedy the situation. For the current project, the ongoing assessments will include: 
· Field Oversight 
· Readiness review of the field team prior to starting field efforts, 
· Field activity audits, and 
· Review of field sampling and measurement activities methodologies and documentation at the end of each event, and 
· Laboratory Oversight - evaluation of laboratory data generated for each quarterly sampling event. 
Details regarding these assessments are included below. 
Field Oversight 
Readiness Reviews 
Sampling personnel will be properly trained by qualified personnel before any sampling begins and will be given a brief review of sampling procedures and equipment operation by the QVIR Environmental Director/QA Officer before each sampling event. Equipment maintenance records will be checked to ensure all field instruments are in proper working order. Adequate supplies of all preservatives and bottles will be obtained and stored appropriately before heading to the field. Sampling devices will be checked to ensure that they have been properly cleaned (for devices which might be reused) or are available in sufficient quantity (for devices which are disposable). Proper paperwork, logbooks, chain of custody forms, etc. will be assembled by the sampling technician. The QVIR Environmental Director/QA Officer will review all field equipment, instruments, containers, and paperwork to ensure that all is in readiness prior to the first day of each sampling event. Any problems that are noted will be corrected before the sampling team is permitted to depart the Tribe’s facilities. 
Field Activity Audits 
Once a month, the QVIR Environmental Director/QA Officer will assess the sample collection methodologies, field measurement procedures, and record keeping of the field team to ensure activities are being conducted as planned (and as documented in this QA Project Plan). Any deviations that are noted will be corrected immediately to ensure all subsequent samples and field measurements collected are valid. (Note: If the deviations are associated with technical changes and/or improvements made to the procedures, the QVIR EPD QA Officer will verify that the changes have been documented by the QVIR EPD Water Quality Technicians in the Field Log Book and addressed in an amendment to this QA Project Plan.) The QVIR EPD QA Officer may stop any sampling activity that could potentially compromise data quality. 
The QVIR EPD QA Officer will document any noted issues or concerns in a QA Audit Logbook and discuss these items informally and openly with the QVIR EPD Water Quality Technicians while on site. Once back in the office, she will formalize the audit findings (for each event) in a Field Audit Report which will be submitted to the QVIR Environmental Director and the QVIR EPD Water Quality Technicians. 
The QVIR EPD Water Quality Technician will prepare a Corrective Action Report to address any audit findings discussed in the Field Audit Report. The Corrective Action Report will be issued as an internal memorandum the QVIR Environmental Director/QA Officer in response to problems noted during on-site audits and will document steps taken to reduce future problems prior to the next sampling event. 
Post Sampling Event Review 
Following each sampling event, the QVIR EPD Data Manager will complete the Field Activities Review Checklist (Appendix D1). This review of field sampling and field measurement documentation will help ensure that all information is complete and any deviations from planned methodologies are documented. This review will be conducted in the office, not in the field. The results of this review, as well as comments associated with potential impacts on field samples and field measurement integrity will be forwarded to the QVIR Environmental Director to be used in preparing the reports for each event and also to be used as a guide to identify areas requiring improvement prior to the next sampling event. 
Laboratory Oversight 
Following receipt of the off-site laboratory’s data package for each sampling event, the QVIR EPD QA Officer will review the data package for completeness, as well as to ensure that all planned methodologies were followed and that QA/QC objectives were met. The results of the review will be documented on the Laboratory Data Review Checklist (Appendix D2). (Note: The QVIR Environmental Director/QA Officer has the authority to request re-testing or other corrective measures if the laboratory has not met the project’s QA/QC objectives and/or has not provided a complete data package.) 
Due to the scope and objectives of the current project, the Tribe is not planning any laboratory audits at this time. However, the Tribe will check periodically with the state of California certification agency to make sure that the laboratory remains in good standing for those methods that the tribe is requesting. 
The laboratories’ QA Manuals describe the policies and procedures for assessment and response in the laboratory. Aquatic Analysts and North Coast Laboratories, Ltd. QA Manuals are included as Appendix C. 
Reports to Management 
Biannually, the QVIR Environmental Director will prepare and submit a report on that quarter’s sampling activities. Contents of this report have been described previously in Section 1.9. This report will be submitted to the Tribal Council for approval. After approval, the report will be submitted to the US EPA Grants Project Officer. 
Once a year a report summarizing the year’s reports will be prepared which will show any data trends that have occurred. The report will also discuss how any actions taken during the year may have affected the trends. This report will also be submitted to the Tribal Council for approval. After approval, the report will be submitted to the US EPA Grants Project Officer. 
4.0 DATA REVIEW AND USABILITY 
Prior to utilizing data to make project decisions, the quality of the data needs to be reviewed and evaluated to determine whether the data satisfy the project’s objectives. This process involves technical evaluation of the off-site laboratory data, as well as review of the data in conjunction with the information collected during the field sampling and field measurement activities. This latter, more qualitative review provides for a clearer understanding of the overall usability of the project’s data and potential limitations on their use. This section describes the criteria and procedures for conducting these reviews and interpreting the project’s data. 
4.1 Data Review, Verification, and Validation Requirements 
Setting data review, verification, and validation requirements helps to ensure that project data are evaluated in an objective and consistent manner. For the current project, such requirements have been defined for information gathered and documented as part of field sampling and field measurement activities, as well as for data generated by the off-site laboratory. 
Field Sampling and Measurement Data 
Any information collected during sample collection and field measurements is considered field “data.” This includes field sampling and measurement information documented in field logbooks (as listed in Section 1.9), photographs, and chain of custody forms. 
Once the QVIR EPD Water Quality Technician returns to the office following a sampling  event, she turns in the field data to the QVIR EPD Data Manager who is responsible for conducting a technical review of the field data to ensure that all information is complete and any deviations from the planned methodologies are documented. For the purpose of this project, the review will be documented using the Field Activities Review Checklist provided in Appendix D1. This checklist comprehensively covers the items to be reviewed and leaves room to capture any comments associated with potential impacts on field samples and field measurement integrity based on the items listed. 
Laboratory Data 
For the data generated by an off-site laboratory, the laboratory is responsible for its own internal data review and verification prior to submitting the associated data results package to the QVIR EPD QA Officer. The details of the review (including checking calculations, reviewing for transcription errors, ensuring the data package is complete, etc.) are discussed in the laboratory’s QA Manual included as Appendix C. Details of the information that will be included in each data package is listed in Section 1.9 of this QA Project Plan. 
Once the laboratory data are received by the Tribe, the QVIR EPD QA Officer is responsible for further review and validation of each data package. For the purpose of this project, data review and validation will be conducted using the Data Review Checklist provided in Appendix D2 in conjunction with the QC criteria (i.e., frequency, acceptance limits, and corrective actions) defined in Tables 2.5.1 through 2.5.2. This review will include evaluation of the field and laboratory duplicate results, field and laboratory blank data, matrix spike recovery data, and laboratory control sample data pertinent to each analysis. The review will also include ensuring data are reported in compliance with the project action limits and quantitation limits defined in Table 1.7.1; the sample preparation/analytical procedures were performed by the methods listed in Table 2.2.1; sample container, preservation, and holding times met the requirements listed in Table 2.2.1; the integrity of the sample (ensuring proper chain of custody and correct sample storage temperatures) is documented from sample collection through shipment and ultimate analysis, and the data packages. The Data Review Checklist comprehensively covers the review of all these items. (Note: Calibration data will not be requested for the project at this time.) 
The QVIR EPD QA Officer will further evaluate each data package’s narrative report and summary tables to see whether the laboratory “flagged” any sample results based on poor or questionable data quality and to ensure that any exceedances of the laboratory’s QC criteria (as listed in Tables 2.5.1 through 2.5.2) are documented. If a problem was noted by the laboratory, the QVIR EPD QA Officer will evaluate whether the appropriate prescribed corrective action was taken by the laboratory, the action successfully resolved the problem, and the process and its resolution were accurately documented. 
An effort will be made to identify whether any data quality problem is the result of laboratory issues and/or if it may be traced to some field sampling activity. If the laboratory is determined to be responsible, the QVIR EPD QA Officer will request information from the laboratory documenting that the problem has been resolved prior to submitting future samples. If some aspect of the field operation (e.g., sample collection, sample containers and/or preservation, chain-of-custody, sample shipment, paperwork, etc.) is identified as the possible problem, efforts will be made to retrain the Tribe’s field staff to minimize the potential of the problem recurring. If the problem is believed to be due to the sample matrix, the QVIR Environmental Director/QA Officer will discuss the use of alternative analytical methods with the laboratory; and, if an alternative method is available that might minimize the problem, the QA Project Plan will be modified and/or amended accordingly. 
If any of the QC criteria and/or the project requirements (as discussed above) are exceeded, the associated data will be qualified as estimated and flagged with a “J”. If grossly exceeded, the associated data will be rejected and the need for re-sampling will be considered. However, since the data are being generated for a baseline assessment, it is generally felt that paying special attention to some troublesome sample collection or analytical concern during the next sampling event will be sufficient and re-sampling will not be necessary. 
4.2 Verification and Validation Methods 
Defining the data verification and validation methods helps to ensure that project data are evaluated in an objective and consistent manner. For the current project, such methods have been described for information gathered and documented as part of the field sampling and field measurement activities, as well as the data generated by the off-site laboratory. 
Field Sampling and Measurement Data 
The methods associated with verification and validation of the field sampling and measurement data are included within the discussion provided in Section 4.1. 
Laboratory Data 
The methods associated with verification and validation of the laboratory data are included within the discussion provided in Section 4.1. 
4.3 Reconciliation with User Requirements 
The purpose of the continued monitoring of the Scott River Watershed is to assess the surface water resources and determine whether analytes of concern exceed national water quality standards. This also provides the Tribe with the opportunity to begin efforts of co-management in the Scott River watershed. Data must fulfill the requirements of this QA Project Plan to be useful for the overall project. Information needed to support decision making under the surface water monitoring program is contained in this QA Project Plan, field documentation, the laboratory “data package” report, the Field Activities Review Checklist, the Laboratory Data Review Checklist, and the Field Audit Report and associated Corrective Action Report. This section describes the steps to be taken to ensure data usability (after all the data have been assembled, reviewed, verified, and validated) prior to summarizing the information in the Biannual and Annual Reports. 
Once all the data from the field and laboratory have been evaluated (as described in Sections 4.1 and 4.2), the QVIR Environmental Director/QA Officer will make an overall assessment concerning the final usability of the data (and any limitations on its use) in meeting the project’s needs. The initial steps of this assessment will include, but not necessarily be limited to: 
· Discussions with the QVIR EPD Water Quality Technician, 
· Review of deviations from the QA Project Plan or associated SOPs to determine whether these deviations may have impacted data quality (and determining whether any impacts are widespread or single incidents, related to a few random samples or a batch of samples, and/or affecting a single or multiple analyses), 
· Evaluation of the field and laboratory results and QC information, 
· Review of any other external information which might influence the results, such as off-reservation activities up stream, meteorological conditions (such as storm events proceeding sampling that might contribute to high turbidity readings), and data from other sources, 
· Evaluation of whether the completeness goals defined in this QA Project Plan have been met, 
· Examination of any assumptions made when the study was planned, if those assumptions were met, and, if not, how the project’s conclusions are affected. 
After all this information has been reviewed, the QVIR Environmental Director/QA Officer will incorporate her perspective on the critical nature of any problems noted and, ultimately, identify data usability and/or limitations in supporting project objectives and decision making. All usable data will then be compared to the Project Action Limits (as listed in Table 1.7.1) to identify whether these limits have been exceeded. Decisions made regarding exceeding the Project Action Limits will follow the “...if...then...” statements included in Section 1.7. 
In addition, the QVIR Environmental Director/QA Officer will assess the effectiveness of the monitoring program and data collection at the end of each calendar year. Sampling locations, frequency, list of analytical parameters, field measurement protocols, choice of the analytical laboratory, etc. will be modified as needed to reflect the changing needs and project objectives of the Quartz Valley Indian Community. This QA Project Plan will be revised and/or amended accordingly. 
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[image: image3.emf]Appendix A: Shackleford Creek   Limiting Factors Background Information : QVIR Monitoring Plan     This Appendix provides Shackleford Creek specific information on upland conditions based  on GIS data and likely relationships of disturbance and resultant aquatic  conditions based on  local and regional scientific literature.     Increased Peak Flows :  The rain - on - snow or transient snow zone is where logging and road  building create the highest risk for elevating peak flows (Jones and Grant, 1996).  This area  of greater  risk generally ranges between 3,500 - 5,000 feet in northern California (Armentrout  et al., 1999).  The rain - on - snow zone in the Shackleford Creek watershed almost directly  overlaps with the private timber lands that have been actively managed and have high  road  densities (Figure 2). De la Fuente and Elder (1998) described effects of a rain - on - snow event  as a result of the January 1, 1997 storm on U.S. Forest Service lands.  Road failures tended to  occur at the upper limit of the rain - on - snow zone, where deb ris torrents were initiated and  often triggered channel scour for long reaches downstream.        Figure 1.  U.S. Geologic Survey orthophoto showing extensive logging and network of  logging roads on private lands within the Shackleford Creek watershed.    


Appendix B1: Prior groundwater test results before ECORP WQ Study on QVIR 
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[image: image5.emf]APPENDIX B2:  Sampling and Analysis Plan Quality Assurance Technical Appendix  ECORP WQ Study on QVIR   1.0 INTRODUCTION    The goal of this sampling plan is to provide the Quartz Valley Indian Community (QVIC)  with a quantitative assessment of the water qualit y of the resources on Reservation land. The  portion of Shackleford Creek that runs through the Quartz Valley Indian Reservation will be  sampled, as will all groundwater wells, which provide Reservation residents with household  water. Results from the analy ses presented in this sampling plan will inform the Community  about the quality of the groundwater, which is used by tribe members for drinking water.  Additionally, these analyses will help identify any surface water contamination problems in  Shackleford C reek that could affect fish habitat, since wild salmon is an important resource  to the tribe and a vital piece of the Tribe’s cultural heritage.    Surface water sampling will be performed at four locations in the approximately 1 - mile  stretch of Shackleford  Creek on the Reservation. Chemical and biological analyses will be  performed on samples taken from the stream, and will include analysis of phosphates,  nitrates, and fecal coliforms among other contaminants. Field tests will be performed using  portable wat er quality meters to analyze the pH, dissolved oxygen, conductivity, and  temperature of the stream.    Ground water sampling will be performed at each of the wells on tribal land. Chemical and  biological analyses to be performed will include heavy metals, to tal dissolved solids,  phosphates, nitrates, and fecal coliforms among other contaminants addressed in the EPA  primary drinking water standards. Depth to groundwater in each well will be sounded at the  time of each sampling effort, and may be sounded season ally, to provide information on  annual fluctuations in the water table.    The surface water resources of the Reservation have not previously been tested for EPA - listed drinking water contaminants, and no comprehensive testing program has been  established to  test the Tribal drinking water resources. Required tests for coliform bacteria  and E. coli have been conducted at the wells after drilling; results from these tests are  included in Attachment XX of the QVIR Water Quality Control Plan and Baseline  Watershe d Assessment. This baseline watershed assessment may form the basis for a Tribal  305(b) and other activities involving water resources of the Quartz Valley Indian Community  in the future.    1.1 Site Name or Sampling Area    Quartz Valley Indian Reservation an d Shackleford Creek    1.2 Site or Sampling Area Location    The sampling locations are within the bounds of the Quartz Valley Indian Reservation,  which comprises approximately 140 acres of land in Siskiyou County, California. Surface  water samples will be tak en from the reach of Shackleford Creek on the Reservation, which  flows into the Scott River, a tributary of the Klamath River. Groundwater samples will be  taken from each of the wells on the Reservation land.    The Quartz Valley Indian Reservation lies at a pproximately latitude 41° 35' 45"N, longitude  122° 58' 18"W, Township 43N, Range 10W, in portions of Sections 2, 3, 10, and 11, of the  Greenview, California USGS 7.5 - minute quadrangle.   


Appendix B3: CLS Lab QA Information from ECORP Water Quality Study on QVIR
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Appendix B4: Complete copy of lab analytical report for ECORP testing

(See Hard Copy)

Appendix B5: Habitat Unit Characterization from ECORP Study of QVIR Feb 2004

Appendix B6: Flow Measurement Data from ECORP Water Quality Study on QVIR
	Site #1 

	Stream Width =
	42.5 
	ft. 

	Cell Width 
	Cell Depth 
	Velocity 
	Q 

	(ft) 
	(ft) 
	(ft/s) 
	(cfs) 

	13.5 
	16
	1.00 
	0.14
	0.35

	16 
	18
	1.00 
	0.22
	0.44

	18 
	20
	0.80 
	0.72
	1.15

	20 
	22
	0.80 
	0.90
	1.44

	22 
	24
	0.75 
	0.87
	1.31

	24 
	26
	0.60 
	1.08
	1.30

	26 
	28
	0.70 
	1.22
	1.71

	28 
	30
	0.85 
	0.75
	1.28

	30 
	32
	1.10 
	0.64
	1.41

	32 
	34
	1.15 
	0.73
	1.68

	34 
	36
	1.35 
	1.03
	2.78

	36 
	38
	1.30 
	0.94
	2.44

	38 
	40
	1.40 
	1.56
	4.37

	40 
	42
	1.40 
	1.45
	4.06

	42 
	44
	0.90 
	1.83
	3.29

	44 
	46
	1.10 
	1.49
	3.28

	46 
	48
	0.95 
	1.47
	2.79

	48 
	50
	0.85 
	1.25
	2.13

	50 
	52
	0.60 
	1.35
	1.62

	52 
	54
	0.40 
	0.97
	0.78

	54 
	56
	0.15 
	0.00
	0.00 

	Total Q = 
	39.6


Flow measurement Site #1 was located at the downstream end of Shackleford Creek, approximately 25 feet downstream of the Quartz Valley Road bridge, at the same location as surface water sample site #1: Northing 3072717.15, Easting 6294992.58. 

Flow measurement Site #2 was located at the upstream end of Shackleford Creek, approximately 200 feet downstream of the QVIR property boundary, near surface water sample site #3: Northing 3072126.99, Easting 6293632.67. 

	Site #2 

	Stream Width =
	27.0 
	ft. 

	Cell Width 
	Cell Depth 
	Velocity
	Q 

	(ft) 
	(ft) 
	(ft/s) 
	(cfs) 

	3.0 
	4.5
	0.20
	0.14
	0.04

	4.5 
	6.0
	0.45
	0.15
	0.10

	6.0 
	7.5
	0.90
	0.45
	0.61

	7.5 
	9.0
	1.20
	0.70
	1.26

	9.0 
	10.5
	1.45
	1.26
	2.74

	10.5 
	12.0
	1.40
	1.60
	3.36

	12.0 
	13.5
	1.40
	1.49
	3.13

	13.5 
	15.0
	1.30
	2.80
	5.46

	15.0 
	16.5
	1.20
	2.12
	3.82

	16.5 
	18.0
	1.60
	1.94
	4.66

	18.0 
	19.5
	1.45
	1.07
	2.33

	19.5 
	21.0
	1.40
	2.15
	4.52

	21.0 
	22.5
	1.40
	1.62
	3.40

	22.5 
	24.0
	1.20
	1.22
	2.20

	24.0 
	25.5
	1.05
	1.13
	1.78

	25.5 
	27.0
	0.85
	0.88
	1.12

	27.0 
	28.5
	0.60
	0.00
	0.00

	28.5 
	30.0
	0.20
	0.00
	0.00 

	Total Q =
	40.5 


Appendix C1: Sample Labels from Labs

Appendix C2: Sample Chain of Custody and Custody Seals
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Appendix C3-1: Jon Lee Consulting QA Information

Jon Lee Consulting

2337 15th Street

Eureka, CA   95501

707-441-9347

jlee@humboldt1.com

BENTHIC MACROINVERTEBRATE SAMPLE PROCESSING STANDARD OPERATING PROCEDURE FOR CSBP PROTOCOL

Upon benthic macroinvertebrate sample arrival, samples are checked against the chain of custody form to make sure all samples are present and that sample preservative is adequate.  Samples are stored within the laboratory.

Subsampling:
Samples are subsampled to a 300, 500, or higher specimen count - protocol dependent.  Each sample is placed into a 500 micron sieve.  Larger debris is carefully inspected for clinging organisms, thoroughly rinsed, and returned to the original container.  The sample is placed in water for approximately five minutes and strained.  The sample is moved to a gridded pan (25 cm.2 grids) and evenly spread among the grids.  The number of grids covered by the sample is recorded.  At least five grid numbers are randomly selected.  Macroinvertebrates are systematically removed from the selected grids and placed into vials containing 70% ethanol until the targeted number of specimens have been removed.  The number removed from each grid is recorded.  All specimens are removed from the last grid processed and this number is recorded.  The number of specimens removed from each grid provide an estimate of sample relative abundance.  The processed sample debris from each grid is placed into a container labeled ôremnantö.  The remaining sample is returned to the original sample container and labeled ôoriginalö.

Taxonomic Determination and Enumeration:

Macroinvertebrates are generally determined to the genus level.  The California Stream Bioassessment Procedure Taxonomic Level 1, as outlined in the CAMLnet Short List of Taxonomic Effort, is followed.  For more precise taxonomic resolution the CSBP Level 2 (EMAP) Taxonomic Effort is followed at the request of the client.  A conservative approach is taken when specimens cannot be taken to the target taxonomic level due to damaged or very young specimens. These specimens are left at a higher taxonomic level and specimens not considered distinct taxa are labeled ônot distinctö to avoid generation of ôphantom taxaö.  Each individual taxon (genus or species) is placed into a vial containing 70% ethanol and approximately 2% glycerin.  The taxonomic name and number of specimens in each individual taxon is recorded.  Each vial is labeled with the sample date, the initials of the taxonomist, the taxonomic name, and the sample I.D.

Quality Assurance/Quality Control: 

A built in check for macroinvertebrate enumeration exists when samples are processed.  If the sample final count is greater than or less than 10% of the subsample count corrective action is taken. At least 10% of the vials containing individual taxa are also randomly selected after each sample has been processed.  These vials are checked for accurate taxonomic determination and enumeration.  If the investigator is not satisfied with the taxonomic determination, or the enumeration is considered substantially inaccurate, corrective action is taken.

The California Department of Fish and Game Aquatic Bioassessment Laboratory  is contacted when problem groups of benthic macroinvertebrates are encountered.

Appendix C3-2: North Coast Laboratories QA Information [image: image8.png]Nosth Coast Laboratories, Ltd. Page [of 23
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Appendix C3-3: Aquatic Analysts QA Information

[image: image9.emf]        Aquatic Analysts       Algae Analytical and Quality Assurance Procedures         May 4, 2006           Sample Handling       Sample Collection and Preservation     Phytoplankton are collected by filling bottles with natural water samples.  Samples are  collected at either di screte depths, or integrated through the photic zone of lakes.  A  volume of 250 mL is sufficient for most samples.     These samples are preserved with 1% Lugol's solution immediately after collection.   Refrigeration is not necessary, and holding times are a  year or more.       Sample Tracking     All samples received in the laboratory are immediately logged into a Sample Receipt  Log.  All samples are stored in a dedicated area until they are processed.  After samples  are processed and analyzed and data reports have  been submitted to clients, samples  are placed in storage for at least one year.       Sample Preparation     Permanent microscope slides are prepared from each sample by filtering an appropriate  aliquot of the sample through a 0.45 micrometer membrane filter (APH A Standard  Methods, 1992, 10200.D.2; McNabb, 1960).  A section is cut out and placed on a glass  slide with immersion oil added to make the filter transparent, followed by placing a cover  slip on top, with nail polish applied to the periphery for permanency .  A benefit to this  method is that samples can be archived indefinitely; we have over 18,000 slides  archived.    


Appendix D1: QVIR Field Activities Review Checklist 
Sampling Location(s): 




Date(s) of Sampling: _________
Mark each topic “Yes,” “No,” or “NA” (not applicable), and comment as appropriate. 
______ All required information was entered into field logbooks in ink, and logbook pages were signed & dated. Comment: 
______ Deviations from SOPs , along with any pertinent verbal approval authorizations and dates, were documented in field logbooks. Comment: 
______ Samples that may be affected by deviations from SOPs were flagged appropriately. Comment: 
______ Field measurement calibration standards were not expired and were in the correct concentrations. Comment: 
______ Field calibrations were performed and results were within QAPP-specified limits for all parameters (Temperature, pH, Dissolved Oxygen, Conductivity, and Turbidity). Comment: 
______ Field measurement QC samples were within the QAPP-specified limits for all parameters. Comment: 
______ Field measurement data were recorded in the appropriate logbooks(s). Comment: 
______ Samples were collected at the correct sites. Comment: 
______ The correct number of samples for each type of analysis and the correct volume was collected. Comment: 
______ Certified clean sample containers, appropriate for the intended analysis, were used. Comment: 
______ Requested/required field quality control (QC) samples (Field blanks and field duplicates) were collected, and at the correct frequency. Comment: 
______ Samples were preserved with the correct chemicals, if required. Comment: 
______ Samples were stored and/or shipped at the proper temperature. Comment: 
______ Chain-of-custody documents were completed properly. Comment: 
______ Custody seals were applied and intact when relinquishing custody of the samples. Comment: 
______ Sample holding times were not exceeded during field operations. Comment: 
Reviewer’s Name (print): 
Reviewer’s Signature: _____________________________________________________________ 
Reviewer’s Title: _________________________________________________________________
Quartz Valley Indian Reservation Tribal EPD Department

Date of Review: ___/___/_____ 
Appendix D2: QVIR Laboratory Data Review Checklist 
Sampling Project:_____________________________________________________________________ 
Date of Sampling:_____________________________________________________________________ 
Analytical Laboratory:_________________________________________________________________ 
Mark each topic “Yes,” “No,” or “NA” (not applicable), and comment as appropriate. 
______ Final data package includes chain-of-custody forms. Comment: 
______ Chain-of-custody forms were properly completed and signed by everyone involved in transporting the samples. Comment: 
______ Laboratory records indicate sample custody seals were intact upon receipt. Comment: 
_____ Samples arrived at the laboratory at the proper temperature. Comment: 
_____ All requested analyses were performed and were documented in the analytical report. Comment: 
_____ Analyses were performed according to the methods specified in the approved QA Project Plan. Comment: 
_____ Holding times for extraction and analysis were not exceeded. Comment: 
_____ Method detection and/or quantitation limits were included in the report. Comment: 
_____ A Narrative summarizing the analyses and describing any analysis problems was included in the final report. Comment: 
_____ Data qualifiers and flags were explained in the analytical report. Comment: 
____ Method (laboratory) blank results were included for all analyses, at the appropriate frequency, and showed no laboratory contamination. Comment: 
_____ Initial calibration data (if requested from the laboratory) were within QAPP, method, or laboratory SOP defined acceptance criteria for all analyses. Comment: 
_____ Continuing calibration data (if requested from the laboratory) were within QAPP, method, or laboratory SOP defined acceptance criteria for all analyses. Comment: 
_____ Matrix spike data were included for all pertinent analyses for every 20 samples. Comment: 
_____ Laboratory Control Sample data were included for all analyses for every 20 samples. Comment: 

_____ Laboratory Duplicate data were included for all analyses for every 20 samples. Comment: 
_____ Field blanks do not contain analytes of interest or interfering compounds and included for all pertinent analyses for every 20 samples. Comment: 
_____ Field Duplicates are within QAPP-defined acceptance criteria and included for all analyses for every 10 samples. Comment: 
_____ Matrix spike results were listed and within QAPP or laboratory defined acceptance criteria. Comment: 
_____ Matrix interferences were definitively identified either through a second analysis or use of Laboratory Control Sample Results. Comment:
_____ Laboratory Control Sample results were within QAPP or laboratory defined acceptance criteria. 

Comment: 
______ Laboratory Duplicate results were within QAPP or laboratory defined acceptance criteria. Comment: 
______ Reported results were within method detection or quantitation limits. Comment: 
Reviewer’s Name (print): 
Reviewer’s Signature: __________________________________________________________________ 
Reviewer’s Title: ______________________________________________________________________
Quartz Valley Indian Reservation Tribal EPD Department: 
Date of Data Review: __/___ /_____

	Appendix D3: QVIR Water Quality Data
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	Time
	Temp (°C)
	Specific Conductance (mS/cm)
	Conductivity (us/cm)
	Dissolved Oxygen (% Saturation)
	Dissolved Oxygen (mg/L)
	pH
	pHmV
	ORP
	Barometric Pressure (mmHg)
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Appendix E1: GPS manual/procedures
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Appendix E2:
AquaCalc 5000 Open Channel Flow Computer (*see complete manual in e – file)
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Appendix E3: HoboTemp Datalogger
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Appendix E4: Van Dorn Sample Bottle Instructions [image: image13.emf]

Appendix E5: YSI MultiProbe System Manual (* see complete manual in e – file)
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Appendix E6: YSI 6600 EDS MultiProbe System Manual (*see complete e-file)[image: image15.emf]l

Appendix E7: Model WQ770 Turbidity Meter 
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Appendix F1: Rapid Bioassessment Protocols (*see complete e-file)[image: image17.emf]
Appendix F2: NCWAP Methods Manual (* see complete e-file)
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AppendixG1: Basin Plan MCL Tables 
Appendix G2 EPA Surface Water Quality Standards (*see complete e-file)
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Figure 2 Scott River Basin





Table 1.6.2: Sample locations and parameters





QAPP Development


Fall 2006





QAPP Submission, Review, and Approval


Fall 2006 – Winter 2007





Water Quality Sampling


April 1 – October 31, 2007





Laboratory Analysis and Reporting


April – November 2007





Data validation/evaluation


November 2007 – January 2008 





Project Report Development 


January – February 2008





Project Report Due Date


March 15, 2008








a Maximum weekly maximum temperature (MWMT) or “7-day maximum” threshold for coho salmon from Welsh et al. (2001).


b Scott River Water Quality Objectives from the North Coast Regional Water Quality Control Board’s Water Quality Control Plan (2001)


c Action levels adopted from U.S. EPA Ambient Water Quality Criteria Recommendations Rivers and Streams in Nutrient Ecoregion II (U.S. EPA 2000).


























1 Include number of associated analytical QC samples if collection of additional sample volume and/or bottles is necessary. If the QC samples listed are part of the analysis but no additional sample volume and/or bottles are needed, include “NAS” (for “no additional sample”) in the column. (Note: MS=matrix spike, MSD=matrix spike duplicate, dup=laboratory duplicate/replicate.) 














� Methods are provided in Appendix A-2. 





� Data Quality Indicators may be related to sampling (S) and/or analysis (A) activities. 





� For field duplicate samples, there are no method-specific QC acceptance limits. (NA - Not applicable.) 





� The information in this column supports acceptance criteria/measurement performance criteria introduced in Section 1.7 For this study, the field measurement’s QC acceptance limits (as determined from a calibration check sample analyzed half-way through the field day) were reviewed and found acceptable to meet the current data quality needs. As such, the field measurement’s QC acceptance limits and the project’s measurement performance criteria are equivalent. 





� Accuracy is not ensured through the analysis of a QC check. If the temperature sensor meets the annual calibration procedures and criteria presented in Table XX, the measurements are considered accurate enough to meet the needs of the current project. 





� Accuracy is ensured through the calibration and calibration check process presented in Table XX. The post calibration check sample(s) will be considered as QC check samples for the field measurements. 





ALL SAMPLES ARE SURFACE WATER MATRIX. ALL SAMPLES ARE COLLECTED BY THE SAME PROCEDURE, AS PRESENTED IN APPENDIX XX. NO ADDITIONAL QC CHECKS ARE PLANNED BEYOND THOSE IDENTIFIED ABOVE FOR ACCURACY AND PRECISION. 





b


b 


b 


c 


c 


� All analyses will be performed at an off-site laboratory. There will be no field screening analyses. Field measurements will be performed at each sample collection location. 





� Samples will be collected at depth of 6-12 inches. If depth of water is less than 12 inches, sample will be collected at mid depth and noted in the field logbook. 





� Field duplicates will be collected at a frequency of 10% of the samples collected for laboratory analysis. Field duplicates will be collected at a frequency of 10% or one per day, whichever is more frequent, for samples collected for field measurements. 





� Include number of associated analytical QC samples if collection of additional sample volume and/or bottles is necessary. If the QC samples listed are part of the analysis but no additional sample volume and/or bottles are needed, include “NAS” (for “no additional sample”) in the column. (Note: MS=matrix spike, MSD=matrix spike duplicate, dup=laboratory duplicate/replicate.) 





� Field blanks will be collected at a frequency of 10% of the of samples collected, or one per day, whichever is less frequent. Field blanks will not be collected, as they were determined not to be critical, to support laboratory analysis of Total Dissolved Solids, alkalinity, total coliform, e. coli or for field measurements. 





� Temperature blank samples will be submitted with each cooler of samples. These samples were not included in the sample count, as they are not carried though the analyses. 
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APPENDIX B2: Sampling and Analysis Plan Quality Assurance Technical Appendix ECORP WQ Study on QVIR


1.0 INTRODUCTION 

The goal of this sampling plan is to provide the Quartz Valley Indian Community (QVIC) with a quantitative assessment of the water quality of the resources on Reservation land. The portion of Shackleford Creek that runs through the Quartz Valley Indian Reservation will be sampled, as will all groundwater wells, which provide Reservation residents with household water. Results from the analyses presented in this sampling plan will inform the Community about the quality of the groundwater, which is used by tribe members for drinking water. Additionally, these analyses will help identify any surface water contamination problems in Shackleford Creek that could affect fish habitat, since wild salmon is an important resource to the tribe and a vital piece of the Tribe’s cultural heritage. 


Surface water sampling will be performed at four locations in the approximately 1-mile stretch of Shackleford Creek on the Reservation. Chemical and biological analyses will be performed on samples taken from the stream, and will include analysis of phosphates, nitrates, and fecal coliforms among other contaminants. Field tests will be performed using portable water quality meters to analyze the pH, dissolved oxygen, conductivity, and temperature of the stream. 


Ground water sampling will be performed at each of the wells on tribal land. Chemical and biological analyses to be performed will include heavy metals, total dissolved solids, phosphates, nitrates, and fecal coliforms among other contaminants addressed in the EPA primary drinking water standards. Depth to groundwater in each well will be sounded at the time of each sampling effort, and may be sounded seasonally, to provide information on annual fluctuations in the water table. 


The surface water resources of the Reservation have not previously been tested for EPA-listed drinking water contaminants, and no comprehensive testing program has been established to test the Tribal drinking water resources. Required tests for coliform bacteria and E. coli have been conducted at the wells after drilling; results from these tests are included in Attachment XX of the QVIR Water Quality Control Plan and Baseline Watershed Assessment. This baseline watershed assessment may form the basis for a Tribal 305(b) and other activities involving water resources of the Quartz Valley Indian Community in the future. 


1.1 Site Name or Sampling Area 

Quartz Valley Indian Reservation and Shackleford Creek 


1.2 Site or Sampling Area Location 

The sampling locations are within the bounds of the Quartz Valley Indian Reservation, which comprises approximately 140 acres of land in Siskiyou County, California. Surface water samples will be taken from the reach of Shackleford Creek on the Reservation, which flows into the Scott River, a tributary of the Klamath River. Groundwater samples will be taken from each of the wells on the Reservation land. 


The Quartz Valley Indian Reservation lies at approximately latitude 41° 35' 45"N, longitude 122° 58' 18"W, Township 43N, Range 10W, in portions of Sections 2, 3, 10, and 11, of the Greenview, California USGS 7.5-minute quadrangle. 


1.3 Responsible Agency 

Sampling will be conducted by staff of the Quartz Valley Indian Reservation Tribal EPA office, with the assistance of staff from ECORP Consulting, Inc. 


1.4 Project Organization 

Title/Responsibility Name Phone Number 

EPA Project Manager Rebekah Sluss (530) 468-5907 


Project Manager Rebekah Sluss 


Staff Kayla Super (530) 468-5907 


Quality Assurance Manager CLS labs Ray Oslowski (800) 638-7301 


Contractor (Company Name) ECORP Consulting, Inc. (916) 782-9100 


Contractor Staff Jeff Meyer 


Bill Christner 


Jennifer Garza 


1.5 Statement of the Specific Problem 

Because the Community of the Quartz Valley Indian Tribe Reservation is a Federally Recognized Tribe of California, the Tribal government operates as a sovereign nation. The EPA department coordinates with the United States EPA and the Bureau of Indian Affairs. Since the Quartz Valley Reservation lies in rural area, water is supplied by wells, not by a municipal system. EPA primary drinking water standards have not been applied to Tribal drinking water, so this sampling plan will attempt to provide the tribe members living on Reservation lands with information regarding in the quality of the drinking water supply. 


Tribal members living on the Reservation have complained about drinking water color and odor. All groundwater wells have been cleared of E. Coli and coliform bacteria, but no additional testing of the groundwater measuring mineral content or potential chemical contamination has been conducted. Because of current agricultural activities and past mining activities, there are sources of potential contamination in the Quartz Valley. The members of the Quartz Valley Indian Community would like to know the quality of their water supply. 


There is anecdotal evidence that Shackleford Creek was once a perennial creek with wild salmon spawning areas. Salmon are an important resource to the Quartz Valley Indian Community (QVIC) both as a traditional part of the diet, and as a cultural element. 


Because Shackleford Creek lies within the watershed of the Klamath River, and more specifically is tributary to the Scott River, there is a large amount of data on the general water quality in the area. Specifically for Shackleford Creek, however, there is little data. 


2.0 BACKGROUND 

The Quartz Valley Indian Reservation lies on the floor of the Quartz Valley, at the foot of the Marble Mountains in Siskiyou County, California. 


Historically, gold was mined in the Quartz Valley area, both in the valley itself and in the Scott and Oro Fino valleys nearby. The type of mining performed in Northern California during the late 1800s was hydraulic mining, not chemical (like cyanide-leach mining), so less chemical contamination is associated with it. Surface and groundwater in the Quartz Valley could potentially be contaminated with heavy metals that naturally occur in association with gold but are discarded in tailings, like arsenic. Dredge tailings from hydraulic mining can also serve as a source of sediment pollution. 


Much of the land in Siskiyou County was logged, beginning in the latter half of the 19th century. Erosion due to clear-cutting and logging roads in the area, whether still used and maintained or abandoned, could contribute significant amounts of sediment to the Shackleford Creek and Scott River system. 


Beginning around 1850, ranching became the most prevalent use of land around the Quartz Valley. Cattle grazing is still performed by many landowners on the valley floors in the Scott River watershed, which could contribute to erosion of streams and bacterial contamination of surface waters when cattle are permitted access to streams. Land around some of Shackleford Creek has been used for cattle grazing, which could contribute fecal coliforms to the surface water. Land upstream may also be logged, though logging activities have been minimal in the second part of the 20th century. 


Land immediately upstream of the surface water sampling areas may have been used for agriculture, which may contribute contaminants such as pesticides, nitrates, and phosphates to the surface water. 


Private industrial timberlands border the Reservation and Shackleford Creek. This activity could result in herbicide and pesticide contamination of surface and ground water. Fruitgrowers, one of the largest owners of private land in Siskiyou County, has been unwilling to share data or studies they have conducted pertaining to Shackleford Creek. 


On Reservation land, no grazing or agriculture is performed. A small amount of timber was harvested during the development of a 40-acre parcel for QVIR housing. No pesticide use is known on the QVIR. 


The area around Shackleford Creek and the Reservation does contain paved roads and has vehicle traffic. Oils and other contaminants likely to come from automotive traffic may be present. 


Septic tanks are commonly used in this rural area, and several are located on tribal land. If any of the tanks leak, this could cause contamination of the groundwater, though no contamination has been found in prior well tests. Due to the porous sediments that form the valley floor, surface water contaminants could be another potential source of contamination and could potentially infiltrate into the water table. Prior to termination, Reservation houses were served 


by outhouses. While much of the original land is now under other ownership, there are approximately 20 acres of original Reservation land in current holdings. The outhouse sites could be a potential contamination source for drinking water wells. A Tribal member who has lived in the Valley for his entire life is able to identify the past outhouse locations. 


No heavy industry is present in the area, so organic contaminants from pesticide manufacture, petroleum refinement and other industrial applications are unlikely. 


Shackleford Creek runs primarily through private land, so access to other locations to take samples is restricted. Though the original Quartz Valley Indian Reservation comprised more than 600 acres, nearly all Tribal lands were sold after the Reservation was terminated in 1960, and all Tribal lands were deeded to the Tribe members. Only the current 140 acres of Tribal land have been re-acquired or were not sold. The upper reaches of Shackleford Creek flow through the Marble Mountain Wilderness, which is accessible to the public. In the case that background samples need to be taken for surface water testing, an area in the Marble Mountain Wilderness near the stream’s headwaters will be used. 


The contentious nature of water issues in the Shackleford Creek watershed, and the greater Klamath Basin, make a holistic watershed-approach to water quality difficult. This sampling plan is intended to serve as a guide for the Quartz Valley Indian Tribe’s EPA office, and to help the Tribe make decisions regarding restoration activities on Tribal lands. 


2.1 Site or Sampling Area Description 

The site or sampling area occupies approximately 140-acres in a rural area of Siskiyou County. (See Figure 1 and 2 and aerial photograph Figure 3) The Quartz Valley Indian Reservation is bordered on the north and south by private landowners, on the west by land owned by Fruit Growers Supply Company, and on the east by Quartz Valley Drive. Locations of the surface water and groundwater sampling sites are shown in Figures 4 and 5. 


The Quartz Valley Indian Reservation has approximately 27 single-family dwellings, a Family Resource Center and other tribal administrative buildings and gathering places. Two of these single-family dwellings are located in Cram Gulch, in the Shasta Valley. 


2.2 Operational History 

The Scott River and Quartz Valley area has been inhabited by the Shasta, Karuk and Upper Klamath Tribes since time immemorial. In the early 1800s, Russian trappers were present in the North Coast area, but the Quartz Valley was not settled by Europeans until 1851, when W.J. Evans established a ranch in the valley. 


The 1850s and 1860s saw the rise of gold mining, both in the Quartz Valley and in much of the Scott River Valley. In 1860, a mining camp was established at Mugginsville, in the southeast corner of the Quartz Valley. Diversions from the creeks in the Quartz Valley were established to provide water for hydraulic mining, and additional diversion ditches were added for agricultural diversions. These diversions altered the natural hydrology of the Quartz Valley’s streams, and may have affected the water quality downstream by way of reducing the dilution factor of any 


introduced pollutants. Though the ditches still exist, and agricultural diversions are still used, their use has not been well documented and they flow through inaccessible private lands. 


Logging was practiced in the forests of Siskiyou County throughout the late 19th and early 20th centuries in the mountains around the valley, and in much of the Klamath National Forest. Logging has not been a major activity in the Quartz Valley for the latter half od the 20th century. Most residents of the Quartz Valley in the late 20th century have practiced, and continue to practice, cattle ranching. 


The waters of Shackleford Creek were completely adjudicated in 1950. Twenty-nine separate diversion ditches are listed in the adjudication. The Quartz Valley Indian Reservation does not retain surface water diversion rights by this adjudication. The Tribe hopes to re-acquire some of these rights in the future and use the water for in-stream purposes to benefit aquatic species. 


In 1940, the Quartz Valley Indian Reservation was chartered, and given land in the Quartz Valley for traditional subsistence activities like hunting and fishing. In 1967, the Quartz Valley Indian Reservation was terminated. Lands were deeded to Tribal ownership, and the Tribe members were free to sell that land. Much of the land was also confiscated by the U.S. Government as compensation for back-taxes owed by Tribe members. 


In 1983, the act that allowed termination of the Reservation was repealed. Since the re-establishment of the Reservation, the Tribe has succeeded in re-acquiring approximately 140 acres of land in the Quartz Valley, and has jurisdiction over an additional area of approximately 500 acres that comprised the original Reservation. 


Based on past land-use, non-point sources are the most likely contributor of pollutants to Shackleford Creek. The Quartz Valley has not been used for industrial or manufacturing, no toxic substances are known to have been used in the immediate area of the QVIR, and there are no landfills near or upstream of the Reservation. Pesticides have the potential to occur on QVIR, since they may have been used in the surrounding area on rangeland and crops. Another potential source of pollution is the septic systems that are used on the QVIR and elsewhere in the Quartz Valley. 


2.3 Previous Investigations/Regulatory Involvement 

Ground water has been sampled for the QVIR residents in the past as a part of routine well installation and maintenance. Records of well water analysis for the wells are few, and lab analysis Quality Assurance information is not known. Drinking water quality should be tested regularly, so testing resulting from sampling performed under this plan will provide updated data about more contaminants than previous well tests. Prior groundwater test results are included in Appendix C of the QVIR Water Quality Control Plan. 


2.4 Geological Information 

The Quartz Valley lies in the Klamath Mountains, immediately east of the Marble Mountains and south of the Scott Bar Mountains, in northern California. The Marble and Scott Bar Mountain subsections of the Klamath range are composed of Mesozoic granitic rocks and Paleozoic to 


Jurassic metavolcanic and metasedimentary rocks. The folded bedrock underlying the Quartz Valley is an andesitic volcanic unit that has undergone metamorphosis and is now composed of greenstone and greenstone schists, and includes sedimentary interbeds of chert, argillite and limestone. To the west of the Quartz Valley lies a geologic unit of undifferentiated Salmon hornblende schist and Abrams mica schist. This unit is composed primarily of hornblende, quatz-mica and actinolite schists, gneisses, and blue marble. Neither of the bedrock units is water bearing. 


The water-bearing unit in the Quartz Valley floor consists of the young alluvium overlying the metamorphic terrane. The aquifer that underlies the Quartz Valley is contiguous with the aquifer of the greater Scott Valley area. The aquifer is recharged by fall rains and, to a lesser extent, by snowmelt. The aquifer discharges into the Scott River, which is a gaining stream. Within the Quartz Valley, it has not been established whether or not the aquifer contributes to flows in Shackleford Creek. 


2.5 Environmental and/or Human Impact 

Groundwater sampling will address the concerns of tribe members living on the Reservation regarding the color, odor and taste of their drinking water source. Regarding surface water, the sampling plan is primarily investigative and does not seek to address any particular concerns. The goal of the surface water sampling is to identify potential water-quality concerns for tribal members that could affect the fisheries resources within the watershed and affect the ecosystem of the Quartz Valley. Potential sources of water quality contamination present in the area of the Reservation are septic tanks, agricultural activities, ranching activities, and prior mining activities. Should contamination of surface or groundwater be found, these potential sources would be investigated more closely. 


Leaking septic tanks and ranching activities have the potential to introduce fecal coliforms and other bacteria to the water supply, which could sicken humans or other animals. Most likely, ranching activities would not introduce coliform bacteria to the groundwater, only to the surface water. Nitrates could also be introduced into the water supply by leaking septic tanks, ranching or agricultural activities. While nitrates have few adverse effects on older children and adults, they may affect infants and can serve as an indicator of other, more serious contaminants that originate from the same contamination source. 


Human activity can also introduce phosphates into the water supply, which may provide algae with the amount of nutrients needed to cause an algae bloom. These blooms can damage an ecosystem by blocking out sunlight needed for aquatic plant growth and by lowering levels of dissolved oxygen, which is needed for fish survival. Agricultural activities could introduce pesticide residues, which have deleterious effects on fish and the aquatic invertebrate populations on which fish feed. 


Mining waste and natural deposits are potential sources of heavy metals, such as arsenic and mercury. These contaminants can be taken up by fish and other animals and tend to bio-accumulate. Heavy metals may also be absorbed by humans and can be carcinogenic, cause organ damage, or cause birth defects when absorbed in large amounts. 


3.0 PROJECT DATA QUALITY OBJECTIVES 

The focus of the QVIR Tribal EPA sampling is to monitor water quality on the Quartz Valley Indian Reservation, both for surface water and for groundwater. Some Reservation residents have had concerns about the color, taste and odor of the drinking water on the Reservation, so groundwater sampling will be aimed at assessing the quality of the Reservation’s drinking water source. The US EPA National Primary Drinking Water Standards and additional water quality objectives from the North Coast Region Basin Plan have been used to determine 


This sampling plan is intended to address the following questions: 


• What pollutants are present in the Reservation’s groundwater resources that could affect human health and/or the taste, color, and odor of drinking water? 


• Do any pollutants in the groundwater exceed the water quality objectives established by the EPA safe drinking water standards, or the North Coast basin plan objectives? 


• What pollutants are present in the surface water on the Reservation that would be detrimental to the health of fish populations or the Shackleford Creek ecosystem? 


• Do any of these pollutants exceed the national, state, and regional water quality objectives set for this basin? 


Based on the results of the sample analysis, the Tribe will determine if any action is needed to reduce surface water or groundwater pollution from tribal lands. Some examples of actions that could result from findings of poor water quality on the Reservation are: 


• Notification of residents of the water quality problem and removal of that source from service 


• Individual well remediation in the case of single-well fouling 


• Remediation activities for point sources to stop contamination if a single point source is suspected 


• Stream and watershed restoration activities (e.g. planting native flora for erosion control) 


• Pollution prevention planning and establishment of educational programs on the Reservation to reduce anthropogenic sources of pollution 


The information to be obtained under this sampling plan will include chemical and biological analytical tests on specified pollutants as well as field-testing for dissolved oxygen, pH, TDS, conductivity and temperature. In addition, the locations of sampling points and wells on tribal lands will be marked using the Global Positioning System (GPS), and will be kept by tribal EPA staff in a form useable by Geographic Information Systems (GIS). 


The sampling plan will be applied only to waters within the QVIR boundaries as established by current legal tribal ownership. Samples will be collected from each well on the QVIR, and will be collected at several locations to be determined along the reach of Shackleford Creek within the QVIR boundaries. One sample point will be at the upstream end of where Shackleford Creek enters the Reservation; a second will be at the downstream end where the creek exits the Reservation. In between those two points, QVIR and ECORP staff have selected two other sampling points. 


For surface water sampling, the timing of sampling will be determined by storm events and the onset of the wet season; one event will happen in early winter, the second in mid-summer during low-flow conditions. Groundwater sampling will be conducted at the same time as the surface water sampling. Samples will be analyzed annually or semi-annually for contaminants of concern identified in the screening analysis. 


3.1 Project Task and Problem Definition 

The purpose of this investigation is to establish a baseline for the water quality of water resources on the QVIR. To this end, groundwater and surface water resources present on the QVIR will be analyzed for different contaminants. Contaminants for which the groundwater samples will be tested have been determined on the basis of likelihood of occurrence and hazard posed to human health. If any of these contaminants are found to exceed the levels set for safe drinking water by the US EPA, steps will be taken to reduce the concentrations in drinking water by source remediation, if possible, and/or filtering of the water before consumption. 


Surface water contaminants have been chosen on the basis of likelihood of occurrence and detrimental effects on fish populations and the ecosystem. Human consumption was not a consideration for contamination of the surface water resources because the Quartz Valley tribe has no surface water rights, and the water supply of Shackleford Creek was fully adjudicated in 1950. The Tribe’s primary concern with surface water is to minimize the effects of their human activity on Shackleford Creek, and to bolster the health of the ecosystem and to preserve cultural resources. 


US EPA Drinking Water Standards will be used for groundwater to evaluate targets; surface water will be evaluated using criteria outlined in the North Coast Basin Water Quality Control Plan, issued by the California North Coast Regional Water Quality Control Board. 


3.2 Data Quality Objectives (DQOs) 

US EPA Primary and Secondary Drinking water standards will be used to evaluate pollutants and determine if action is needed to reduce concentrations of a certain pollutant. Initial tests will form the basis for monitoring contaminants, and pollutants to be remediated will be monitored by quarterly testing following the same protocols observed for initial testing. 


If all Data Quality Indicators are satisfactory, the results of the sample analysis will be assessed as follows: 


• If the concentrations of a pollutant exceed the MCL level specified in the QVIR Water Quality Control Plan, at least one of the actions specified in section 3.0 will be taken and appropriate actions for remediation will be determined by the Tribal EPA staff. 


• If a contaminant level is less than half of the MCL specified in QVIR Water Quality Control Plan, then no monitoring except occasional comprehensive re-testing will be performed. 


• If a contaminant level is found to be between 50% and 100% of the MCL specified in QVIR Water Quality Control Plan, quarterly monitoring will be performed and the same actions will be taken as would be if the pollutant had exceeded the MCL upon initial testing. No action will be taken unless repeat analysis shows the contaminant to exceed the specified MCL. 


• If a contaminant level holds steady (i.e. does not show an increasing trend) between 50% and 100% of the specified MCL for more than one year of quarterly monitoring, then monitoring will be reduced to annual or less frequent comprehensive re-testing. 


3.3 Data Quality Indicators (DQIs) 

Included as Attachment XX is the Quality Assurance manual for CLS labs. Most standard procedures for analysis at CLS are derived from the EPA methods and requirements. QVIR and ECORP staff have reviewed the QA manual for CLS labs and agrees to the DQIs described in the manual. Samples will be taken at multiple locations and during multiple events, as well as during non-event flows, in order to provide a representative sample. 


3.4 Data Review and Validation 

Prior to taking samples, shipping materials will be prepared and pick-up or drop-off times will be scheduled. If a small number of samples require a short holding time, these samples may be sent separately, but will be subject to the same chain-of-custody procedures as the remaining samples. 


If holding times are exceeded on samples, re-sampling will be required for the specific contaminants for which the holding time was exceeded. These re-sampled data will be reported separately, since the timing of sampling will not coincide with the remainder of the samples for which the holding time was not exceeded. 


Data will be reviewed first by staff at CLS labs, then by QVIR EPA and ECORP personnel. A selective Tier 1A form of data validation will be performed. If any party notes data for a contaminant that lies outside of the range of data for that contaminant in other samples of that type (groundwater or surface water), logbooks will be consulted and presence of chain-of-custody seals will be verified. If the methods and records for that sample show no clear breaches of protocol, and the error is restricted to a small number of contaminants or a small number of sites, data gathering will be monitored more closely during subsequent sampling events. 


If there appears to be a systematic flaw that it not clearly due to errors recorded in the log book, the sampling procedures outlined in the sampling plan will be re-evaluated for integrity, and the next sampling will be performed with stricter protocol to attempt to obtain better quality data. 


3.5 Data Management 

Data integrity will be ensured as follows: 


• Protocol to be followed in the field will be on-hand for each sampling trip. 


• If changes in protocol happen due to differences in the field, these will be recorded in the field logbook. 


• When field notes are written, the writer will read back the entry to other field crew for verification. If an instrument is being read, the reading-taker will verbally confirm the written value when read. 


• All field notes and logbooks will be recorded in waterproof ballpoint pen on Rite-in-the-rain paper. 


• QVIR and ECORP staff will each keep a file with copies of the original data sheets. 


• Raw data will be transferred to a spreadsheet. 


• Spreadsheet data will be reviewed by staff from both QVIR and ECORP. 


• Complete lab reports will be obtained in both paper and electronic form, and will be reviewed independently by QVIR and ECORP. 


• If any lab reports will be used, changed, or reformatted in electronic form, a copy of the original, unaltered file will be kept. 


• Complete lab reports will be included with any reports as an appendix. 


3.6 Assessment Oversight 

Within CLS, procedures for Quality Assurance as presented in the Lab Quality Control Manual will be followed. 


4.0 SAMPLING RATIONALE 

4.1 Soil Sampling 

Not Applicable 


4.2 Sediment Sampling 

Not Applicable 


4.3 Water Sampling 

Groundwater Sampling will be conducted using the sample bottles issued by the analytical lab (CLS). With the exception of the abandoned well on QVIR property, all residential wells have sampling ports, which will be used to fill sample bottles. The abandoned well will be sampled using dedicated plastic tubing and a peristaltic pump. 


Contaminants chosen from the EPA national primary drinking water standards will be analyzed. As mentioned in previous sections, those contaminants which are unlikely to occur in the rural water table of this area will not be analyzed. Those chemicals released by heavy industry, petroleum refineries, or bacteria found in surface water sources will not be tested in the QVIR groundwater wells. 


Surface water sampling will be conducted in the fast moving water of Shackleford Creek, as close to the center of the stream as is feasible. Caution will be taken during high flows and storm events to take the sample near the center of the stream; the sampler will stay toward the banks and use a sampling apparatus to reach the swifter waters safely. 


Shackleford Creek will be tested using hand-held field meters for dissolved oxygen, pH, turbidity and temperature. These parameters were chosen due to their importance to fish habitat. Samples of water will be taken and analyzed for phosphates, nitrates, organochloride pesticides, heavy metals, and coliforms. 


Phosphates Organophosphate chemical contamination can create nutrient rich waters are more prone to algae blooms, bacteria 


Nitrates reactions can cause oxygen depletion in waters and reduce capacity of hemoglobin (fish and human) to carry oxygen. Nitrate contamination can also indicate contamination with fertilizer or septic tank leachate 


Pesticide residues accumulate in tissues 


Heavy metals accumulate in tissues 


4.4 Biological Sampling 

Not Applicable 


4.4.1 Biological Samples for Chemical Analysis 


Not Applicable 


4.4.2 Biological Sample for Species Identification and Habitat 


Assessment 


Not Applicable 


5.0 REQUEST FOR ANALYSES 

5.1 Analyses Narrative 

All samples to be taken are water samples. As enumerated in Table 5.1, water samples will be taken at 15 groundwater locations, and 4 surface water locations. As shown in Table 5.1, each water sample will be analyzed for coliform bacteria, metals, nitrates chlorines, or organophosphate pesticides. 


Table 5.1: Sample Locations and Analytes to be Tested 

		Sampling Site

		Coliforms

		Metals

		Nitrates

		Organophosphate Pesticides

		Chlorines



		Stream Site 1 

		No 

		Yes 

		Yes 

		Yes 

		No 



		Stream Site 2 

		No 

		Yes 

		Yes 

		Yes 

		No 



		Stream Site 3 

		No 

		Yes 

		Yes 

		Yes 

		No 



		Stream Site 4 

		No 

		Yes 

		Yes 

		Yes 

		No 



		Well #1 

		Yes 

		Yes 

		No 

		No 

		Yes 



		Well #2 

		Yes 

		Yes 

		No 

		No 

		Yes 



		Well #3 

		Yes 

		Yes 

		No 

		No 

		Yes 



		Well #4 

		Yes 

		Yes 

		No 

		No 

		Yes 



		Well #5 

		Yes 

		Yes 

		No 

		No 

		Yes 



		Well #6 

		Yes 

		Yes 

		No 

		No 

		Yes 



		Well #7 

		Yes 

		Yes 

		No 

		No 

		Yes 



		Well #8 

		Yes 

		Yes 

		No 

		No 

		Yes 



		Well #9 

		Yes 

		Yes 

		No 

		No 

		Yes 



		Well #10 

		Yes 

		Yes 

		No 

		No 

		Yes 



		Well #11 

		Yes 

		Yes 

		No 

		No 

		Yes 



		Sampling Site

		Coliforms

		Metals

		Nitrates

		Organophosphate 

Pesticides

		Chlorines



		Well #12 

		Yes 

		Yes 

		No 

		No 

		Yes 



		Well #13 (Cram Gulch) 

		Yes 

		Yes 

		No 

		No 

		Yes 



		Well #14 (Cram Gulch) 

		Yes 

		Yes 

		No 

		No 

		Yes 



		Well #15 

		Yes 

		Yes 

		Yes 

		No 

		Yes 





5.2 Analytical Laboratory 

Included as Appendix H is the QA manual for CLS labs in Rancho Cordova. Procedures at the lab follow those suggested by the US EPA. 


6.0 FIELD METHODS AND PROCEDURES 

6.1 Field Equipment 

6.1.1 List of Equipment Needed 


1) Coolers 


2) Sample bottles and labels 


3) Ice for preservation in coolers 


4) Buckets 


5) De-ionized water 


6) Tubing 


7) Peristaltic pump 


8) Gloves 


9) Field notebook 


10) Digital camera 


11) GPS unit 


12) YSI unit 


13) Flow meter (if flow is to be measured) 


14) Depth measurement stick 


15) Copy of procedures 


6.1.2 Calibration of Field Equipment 


Equipment used will be kept and maintained by the QVIR EPA staff, or will be rented from a reputable field supply dealer. Calibration records for the YSI handheld water quality meters and depth-sounding equipment will be kept by QVIR with other equipment maintenance records. 


YSI Multiparameter water quality meter calibration and maintenance will be performed according to the manufacturer’s specifications, using YSI calibration solutions. Calibration will be performed at the least annually immediately before a sampling event, and more often if necessary or recommended by the manufacturer. 


6.2 Field Screening 

Visual field screening for turbidity will be used; if turbidity does not appear to be substantial during a sampling event, turbidity will not be quantified. If conductivity/conductance is low, then Total Dissolved Solids will not be analyzed. If, during groundwater testing, odor of the water is not noticeable, it will not be quantified. This will only be applied to obvious and non-chemical parameters with no MCL, like parameters only addressed in the EPA Secondary Drinking Water Standards. 


6.3 Soil 

6.3.1 Surface Soil Sampling 


Not Applicable 


6.3.2 Subsurface Soil Sampling 


Not Applicable 


6.4 Sediment Sampling 

Not Applicable 


6.5 Water Sampling 

6.5.1 Surface Water Sampling 


The grab sampling method will be used to gather samples from Shackleford Creek at each of the different locations. All samples will be collected at one time from each location. The sample 


will be taken from flowing, not stagnant water, and the sampler will be facing upstream in the middle of the stream. Samples will be collected by hand if the stream is at a wadeable stage, or with a sample bottle holder during larger flows. For samples taken at a single depth, the bottle will be uncapped and the cap protected from contamination. The bottle will be plunged into the water mouth down and filled near the centroid of flow. 


For microbiological samples, bottles and caps must be sterile. If sampling of chlorinated water will be performed (either from a tap or from a chlorinated well), sodium thiosulfate at a concentration of 0.1 mL of a 10% solution for each 125 mL (4 oz) of sample volume will be put into the bottle before it is sterilized. 


For other contaminants that require a preservative, guidelines presented in the QA manual from CLS labs will be used (see page 18 in Appendix H). If the option is given of a shorter hold time with no preservative, or a longer hold time with a preservative added to the sample, the longer hold time with a preservative will be the method chosen. After samples are taken, the bottles will be properly labeled, and placed into the appropriate cooler. All samples will be double-checked for the proper sample level, any potential leakage, and proper labeling before being sealed and shipped to CLS labs. If the level of sample is different from the water level marked in the field at the time of sampling, the sample will be recorded as potentially tainted in the sampling logbook. 


6.5.2 Groundwater Sampling 


6.5.2.1 Water-Level Measurements 

All field meters will be calibrated according to manufacturer's guidelines and specifications before and after every day of field use. Field meter probes will be decontaminated before and after use at each well. If wellheads are accessible, all wells will be sounded for depth-to-water from top of casing and total well depth prior to purging. An electronic sounder, accurate to the nearest +/- 0.01 feet, will be used to measure depth to water in each well. When using an electronic sounder, the probe is lowered down the casing to the top of the water column, the graduated markings on the probe wire or tape are used to measure the depth to water from the surveyed point on the rim of the well casing. Typically, the measuring device emits a constant tone when the probe is submerged in standing water and most electronic water level sounders have a visual indicator consisting of a small light bulb or diode that turns on when the probe encounters water. Total well depth will be sounded from the surveyed top of casing by lowering the weighted probe to the bottom of the well. The weighted probe will sink into silt, if present, at the bottom of the well screen. Total well depths will be measured by lowering the weighted probe to the bottom of the well and recording the depth to the nearest 0.1 feet. 


Water-level sounding equipment will be decontaminated before and after use in each well. Water levels will be measured in wells that have the least amount of known contamination first. Wells with known or suspected contamination will be measured last. If no contamination is suspected, then wells will be tested in an up-gradient to down-gradient direction. 


6.5.2.2 Purging 

All wells will be purged prior to sampling. Water will be purged using the dedicated well pump. Pumps will be pumped at the normal rate of pumping for the domestic water use, to permit reasonable draw down while preventing cascading conditions. Water will be purged until the parameters of temperature, conductivity, salinity, TDS and pH stabilize. Samples will then be taken and parameters recorded at the steady level. 


Since it is important to obtain a representative sample from the well, field water quality parameter (temperature, pH and conductivity) will be tested prior to sampling. A stable parameter indicates representative sampling is obtainable. Water quality will be considered stable if for three consecutive readings: 


• temperature range is no more than +1°C; 


• pH varies by no more than 0.2 pH units; or 


• specific conductance readings are within 10% of the average. 


The water in which measurements were taken will not be used to fill sample bottles. If water quality parameters are not stable after 5 casing volumes or 30 minutes, purging will cease, which will be noted in the logbook, and ground water samples will be taken. 


The depth to water, water quality measurements and purge volumes will be entered in the logbook. If a well dewaters during purging and three casing volumes are not purged, that well will be allowed to recharge up to 80% of the static water column and dewatered once more. After water levels have recharged to 80% of the static water column, groundwater samples will be collected. 


6.5.2.3 Well Sampling 

The method that will be used to collect samples from wells will be the same method as was used to purge the wells. No samples will be filtered. 


At each sampling location, all bottles designated for a particular analysis (e.g., volatile organic compounds) will be filled sequentially before bottles designated for the next analysis are filled (e.g., semivolatile organic compounds). The filling order will be based on the required hold-time for a contaminant, with longer hold-times being filled first. If a duplicate sample is to be collected at this location, all bottles designated for a particular analysis for both sample designations will be filled sequentially before bottles for another analysis are filled. In the filling sequence for duplicate samples, bottles with the two different sample designations will alternate (e.g., volatile organic compounds designation GW-2, volatile organic compounds designation GW-4 (duplicate of GW-2), metals designation GW-2, metals designation GW-4 (duplicate of GW-2). Groundwater samples will be transferred from the tap directly into the appropriate sample containers with preservative, if required, chilled if appropriate, and processed for shipment to the laboratory. When transferring samples, care will be taken not to touch the tap to the sample container. 


6.6 Biological Sampling 

Not Applicable 


6.6.1 Biological Sampling for Chemical Analysis 


Not Applicable 


6.6.1.1 Fish Samples 

Not Applicable 


6.6.1.2 Foliage Samples 

Not Applicable 


6.6.2 Biological Sampling for Species Assessment 


Not Applicable 


6.7 Decontamination Procedures 

The decontamination procedures that will be followed are in accordance with approved procedures. Decontamination of sampling equipment must be conducted consistently as to assure the quality of samples collected. All equipment that comes into contact with potentially contaminated soil or water will be decontaminated. Disposable equipment intended for one-time use will not be decontaminated, but will be packaged for appropriate disposal. Decontamination will occur prior to and after each use of a piece of equipment. Since samples will be collected for inorganic analyses, equipment will be decontaminated using distilled water or a large volume of purge water from the subsequent sample site. 


Dedicated pumps and equipment do not need to be decontaminated. When sampling, care will be taken not to touch bottles to the tap or tubing. 


7.0 SAMPLE CONTAINERS, PRESERVATION AND STORAGE 

The number of sample containers, volumes, and materials are listed in Section 5.0. All sample bottles will be provided to the QVIR EPA by CLS labs. The containers are pre-cleaned by CLS labs and will not be rinsed prior to sample collection. Bottles will be pre-filled with preservatives, if required as described in the CLS QA manual (see page 18 of the CLS QA manual). 


7.1 Soil Samples 

Not Applicable 


7.2 Sediment Samples 

Not Applicable 


7.3 Water Samples 

Depending on the type of analysis (organic or inorganic) requested, and any other project-specific analytical requirements, sample bottles will be plastic (inorganics) or glass (organics), pre-cleaned (general decontamination procedures) or low-detection level pre-cleaned (extensive decontamination procedures), as appropriate. 


Bottles used for the sampling will be provided to QVIR by CLS in a package including the bottles needed for all requested analyses and any preservatives necessary to preserve samples during shipping. 


METALS. Water samples collected for metals analysis will be collected in 1L polyethylene bottles. The samples will be preserved by adding nitric acid (HNO3) to the sample bottle. The bottle will be capped and lightly shaken to mix in the acid. A small quantity of sample will be poured into the bottle cap where the pH will be measured using pH paper. The pH must be <2. The sample in the cap will be discarded, and the pH of the sample will be adjusted further if necessary. The samples will be chilled to 4°C immediately upon collection. One bottle of each water sample is required for each laboratory. 


GENERAL CHEMISTRY (WATER QUALITY) PARAMETERS. Field Parameters will be taken using a YSI Multiparameter water quality meter. Temperature, Total Dissolved Solids (TDS), conductivity, and pH will be measured in surface and ground water; dissolved oxygen concentrations (DO) will be measured in surface water. 


The Nitrate/Nitrite and samples will be preserved by adding hydrochloric acid (HCl) to the sample bottle. The Chlorine dioxide, chlorite and chloramine samples will not be preserved. If preservative is added, the bottle will be capped and lightly shaken to mix in the preservative. Where the preservative affects the pH, a small quantity of sample will be poured into the bottle cap where the pH will be measured using pH paper. The pH must be within the appropriate range. The sample in the cap will be discarded, and the pH of the sample will be adjusted further if necessary. Samples will be chilled to 4°C immediately upon collection. Samples from each location that require the same preservative will be placed in the same bottle if being analyzed by the same laboratory. 


7.4 Biological Samples 

Not Applicable 


7.4.1 Fish Samples 


Not Applicable 


7.4.2 Foliage Samples 


Not Applicable 


7.4.3 Biological Sampling for Species Assessment 


Not Applicable 


8.0 DISPOSAL OF RESIDUAL MATERIALS 

In the process of collecting environmental samples at the groundwater sampling sites during the site investigation (SI), the QVIR/ECORP sampling team may generate different types of potentially contaminated investigation-derived waste (IDW) that include the following: 


• Used personal protective equipment (PPE) 


• Disposable sampling equipment 


• Decontamination fluids 


• Purged groundwater and excess groundwater collected for sample container filling 


The EPA's National Contingency Plan (NCP) requires that management of IDW generated during sampling comply with all applicable or relevant and appropriate requirements (ARARs) to the extent practicable. The IDW produced by the SI are expected to be non-hazardous. In compliance with the Office of Emergency and Remedial Response (OERR) Directive 9345.3-02 (May 1991), which provides the guidance for the management of IDW, the sampling team will: 


• Minimize waste generated; 


• Leave the site in the same or better condition than prior to investigation; and 


• Remove wastes that pose a threat to human health or the environment. 


In addition, other legal and practical considerations that may affect the handling of IDW will be considered. 


Purged groundwater, expected to be the primary IDW produced as a result of the sampling, will be disposed of according to applicable federal, state, and local regulations, down a household drain. Decontamination fluids that will be generated in the sampling event will consist of dilute nitric acid, pesticide-grade solvent, de-ionized water, residual contaminants, and water with non-phosphate detergent. The volume and concentration of the decontamination fluid will be sufficiently low to allow disposal at the site or sampling area. The water (and water with detergent) will be poured onto the ground or into a storm drain. Pesticide-grade solvents will be allowed to evaporate from the decontamination bucket. Excess nitric acid will be diluted and/or neutralized with sodium hydroxide and tested with pH paper before being disposed of. 


9.0 SAMPLE DOCUMENTATION AND SHIPMENT 

9.1 Field Notes 

9.1.1 Field Logbooks 


Logbooks will be kept for all sampling events, including any re-sampling that may be necessary. Sewed-in bound notebooks of Rite-in-the-rain paper will be used, and all pages will be numbered sequentially. Data will be recorded legibly in black, waterproof, ballpoint pen. Each day’s data will be signed by the recorder, and will document the date, all parties present for the 


sampling, location and general weather of the sampling event. At a minimum, the following information will be recorded during the collection of each sample: 


• Sample location and description, including a unique site ID used on GIS maps 


• Sampler's name 


• Date and time of sample collection 


• Designation of sample as composite or grab 


• Type of sample (surface water or groundwater) 


• Type of sampling equipment used 


• Field instrument readings and calibration 


• Field observations and details related to analysis or integrity of samples (e.g., weather conditions, noticeable odors, colors, etc.) 


• Preliminary sample descriptions (e.g. clear water with strong ammonia-like odor) 


• Sample preservation method 


• Lot numbers of the sample containers, sample identification numbers and any explanatory codes, and chain-of-custody form numbers 


• Shipping arrangements (overnight air bill number) 


• Name(s) of recipient laboratory 


In addition to the sampling information, the following specific information will also be recorded in the field logbook for each day of sampling: 


• Team members and their responsibilities 


• Time of arrival/entry on site and time of site departure 


• Other personnel on site 


• Summary of any meetings or discussions with tribal, contractor, or federal agency personnel 


• Deviations from sampling plans, site safety plans, and QAPP procedures 


• Changes in personnel and responsibilities with reasons for the changes 


• Levels of safety protection 


• Calibration readings for any equipment used and equipment model and serial number 


9.1.2 Photographs 


Digital photographs will be taken at the sampling locations when each sample is taken. Each photo-documentation location will have a standard compass-bearing direction and zoom noted with which the photo is to be taken. The photographs will serve to verify information entered in the field logbook. For each photograph taken, the following information will be written in the logbook or recorded in a separate field photography log: 


• Time, date, location (including reference to GPS point), and weather conditions 


• Description of the subject photographed 


• Name of person taking the photograph 


9.2 Labeling 

All samples collected will be labeled in a clear and precise way for proper identification in the field and for tracking in the laboratory. The samples will have pre-assigned, identifiable, and 


unique numbers. At a minimum, the sample labels will contain the following information: station location, date of collection, analytical parameter(s), and method of preservation. Every sample, including samples collected from a single location but going to separate laboratories, will be assigned a unique sample number. 


9.3 Sample Chain-Of-Custody Forms and Custody Seals 

Organic and inorganic chain-of-custody record/traffic report forms will be used to document sample collection and shipment to laboratories for analysis. 


The chain-of-custody form will identify the contents of each shipment and maintain the custodial integrity of the samples. Generally, a sample is considered to be in someone's custody if it is either in someone's physical possession, in someone's view, locked up, or kept in a secured area that is restricted to authorized personnel. Until the samples are shipped, the custody of the samples will be the responsibility of QVIR EPA personnel. The sampling team leader or designee will sign the chain-of-custody form in the "relinquished by" box and note date, time, and air bill number. The sample numbers for all rinseate samples, reference samples, laboratory QC samples, and duplicates will be documented on this form (see Section 10.0). A photocopy will be made for the QVIR EPA’s master files. 


If samples are to leave the sampler’s custody, a self-adhesive custody seal will be placed across the lid of each sample. For VOC samples, the seal will be wrapped around the cap. The shipping containers in which samples are stored (usually a sturdy picnic cooler or ice chest) will be sealed with self-adhesive custody seals any time they are not in someone's possession or view before shipping. All custody seals will be signed and dated. 


9.4 Packaging and Shipment 

All sample containers will be placed in a strong-outside shipping container (a steel-belted cooler). Samples will be overnighted to CLS on the same day that the samples were gathered, and all packaging will be done in accordance with the CLS standard procedures. 


The following outlines the packaging procedures that will be followed for low concentration 


Samples: 


1) When ice is used, pack it in zip-locked, double plastic bags. Seal the drain plug of the cooler with fiberglass tape to prevent melting ice from leaking out of the cooler. 


2) The bottom of the cooler should be lined with bubble wrap to prevent breakage during shipment. 


3) Check screw caps for tightness and, if not full, mark the sample volume level of liquid samples on the outside of the sample bottles with indelible ink. 


4) Secure bottle/container tops with clear tape and custody seal all container tops. 


5) Affix sample labels onto the containers with clear tape. 


6) Wrap all glass sample containers in bubble wrap to prevent breakage. 


7) Seal all sample containers in heavy-duty plastic zip-lock bags. Write the sample numbers on the outside of the plastic bags with indelible ink. 


8) Place samples in a sturdy cooler(s) lined with a large plastic trash bag. Enclose the appropriate COC(s) in a ziplock plastic bag affixed to the underside of the cooler lid. 


9) Fill empty space in the cooler with bubble wrap or Styrofoam peanuts to prevent movement and breakage during shipment. Vermiculite should also be placed in the cooler to absorb spills if they occur. 


10) Ice used to cool samples will be double sealed in two zip lock plastic bags and placed on top and around the samples to chill them to the correct temperature. 


11) Each ice chest will be securely taped shut with fiberglass strapping tape, and custody seals will be affixed to the front, right and back of each cooler. 


Records will be maintained by the Quartz Valley Indian Reservation EPA office’s sample custodian of the following information: 


• Sampling staff member or contractor's name and organization 


• Name and location of the site or sampling area 


• Case or Regional Analytical Program (RAP) number 


• Carrier, air bill number(s), method of shipment (priority next day) 


• Shipment date and when it should be received by lab 


• Irregularities or anticipated problems associated with the samples 


• Whether additional samples will be shipped or if this is the last shipment. 


Xerox copies of all forms sent with samples will be retained in a file with a copy of the original field notes taken on a given sampling round. 


10.0 QUALITY CONTROL 

10.1 Field Quality Control Samples 

Not Applicable 


10.1.1 Assessment of Field Contamination (Blanks) 


Not Applicable 


10.1.1.1 Equipment Blanks 

Not Applicable 


10.1.1.2 Field Blanks 

Field blanks will be collected to evaluate whether contaminants have been introduced into the samples during the sampling due to ambient conditions or from sample containers. Field blank samples will be obtained by pouring High Performance Liquid Chromatography (HPLC) organic-free water (for organics) and/or de-ionized water (for inorganics) into a sampling container at the sampling point. The field blanks that are collected will be analyzed for metals, nitrates, chlorines. 


The field blanks will be preserved, packaged, and sealed in the manner described for the environmental samples. A separate sample number and station number will be assigned to each sample, and it will be submitted blind to the laboratory. 


10.1.1.3 Trip Blanks 

Not Applicable 


10.1.1.4 Temperature Blanks 

Not Applicable 


10.1.2 Assessment of Field Variability (Field Duplicate or Collocated Samples) 


Not Applicable 


10.2 Background Samples 

If desired, background samples could be taken in the Marble Mountain Wilderness area on Shackleford Creek near the headwaters. Background sampling may be politically delicate, because it could extend the implications of contamination beyond the boundaries of the Reservation. 


10.3 Field Screening and Confirmation Samples 

10.3.1 Field Screening Samples 


Not Applicable 


10.3.2 Confirmation Samples 


Not Applicable 


10.3.3 Split Samples 


If feasible, split sampling could be performed by sending one sample to CLS labs in Rancho Cordova and the other to Columbia Analytical Services in Redding, CA. 


10.4 Laboratory Quality Control Samples 

For water samples, volumes of samples are supplied to the laboratory for its use for QC purposes include enough for laboratory quality control procedures; sample containers have been sized appropriately. 


11.0 FIELD VARIANCES 

As conditions in the field may vary, it may become necessary to implement minor modifications to sampling as presented in this plan. When appropriate (possible), the QA Office will be notified and a verbal approval will be obtained before implementing the changes. Any deviations from the procedures outlined here will be documented in the field notebook. Modifications to the approved plan will then be reported in the sampling project report. 


12.0 FIELD HEALTH AND SAFETY PROCEDURES 

Flow hazards: samplers will not wade in past the knees during high flows, but will use a rod to perform sampling in middle of stream if needed. 


Well safety: stay an appropriate distance from the edge of an open well and do not try to retrieve equipment dropped into the well without the proper assistance from well driller or operator. 


In case of emergency, a staff member will be available for contact at the tribal office and a vehicle and driver available for emergency. Local emergency services and the location of the nearest hospital in Yreka will be available to all sampling staff. Check-in times with tribal office staff will be set for field excursions. Should medical attention be necessary, the nearest hospital is Fairchild Medical Center at 444 Bruce Street in Yreka. Directions from the QVIR to Fairchild Medical Center are as follows: 


1) Leave the QVIR going north on Quartz Valley Road. 


2) Turn east onto CA Route 3 and proceed for approximately 20 miles. 


3) Stay straight on CA-3 for another mile when it becomes Main Street once in Yreka 


4) Turn left onto Bruce Street and end at Fairchild Medical Center, 444 Bruce Street. 
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Appendix A: Shackleford Creek


Limiting Factors Background Information: QVIR Monitoring Plan

This Appendix provides Shackleford Creek specific information on upland conditions based on GIS data and likely relationships of disturbance and resultant aquatic conditions based on local and regional scientific literature.


Increased Peak Flows:  The rain-on-snow or transient snow zone is where logging and road building create the highest risk for elevating peak flows (Jones and Grant, 1996).  This area of greater risk generally ranges between 3,500-5,000 feet in northern California (Armentrout et al., 1999).  The rain-on-snow zone in the Shackleford Creek watershed almost directly overlaps with the private timber lands that have been actively managed and have high road densities (Figure 2). De la Fuente and Elder (1998) described effects of a rain-on-snow event as a result of the January 1, 1997 storm on U.S. Forest Service lands.  Road failures tended to occur at the upper limit of the rain-on-snow zone, where debris torrents were initiated and often triggered channel scour for long reaches downstream. 
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Figure 1.  U.S. Geologic Survey orthophoto showing extensive logging and network of logging roads on private lands within the Shackleford Creek watershed.
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Figure 2.  The rain-on-snow or transient snow zone (3500 and 5000 feet in elevation) is shown here in yellow.  High rates of logging with dense road networks may alter runoff.


Fine Sediment: Disturbance of land with unstable soil types may yield increased fine sediment delivery to streams.  Sommarstrom et al. (1990) found high fine sediment yield in watersheds on the west side of the Scott River Valley, but that the Schackleford Creek drainage had only 7% granitic terrain, the most erodible Scott River soil type.  Mill Creek, however, has a substantial area of decomposed diorite (Figure 3), which has similar tendency for surface and gully erosion to decomposed granite (Armentrout et al., 1999).  Consequently Mill Creek should be monitored for fine sediment while doing so in the mainstem Shackleford Creek is unnecessary.  


Mass Wasting: Mass wasting events were greatly elevated in the lower west side of the Scott River watershed where logging or road building took place on steep, unstable slopes prior to the January 1997 storm (de la Fuente and Elder, 1998).  Klamath National Forest studies showed that 437 miles of stream channel occurred as a result of the January 1, 1997 storm event.  Channel adjustments took place in part because of debris slides on managed lands and failures of multiple stream crossing on the same stream.  Armentrout et al. (1999) recommend having fewer than 1.5 crossings per stream mile in order to decrease risk of multiple stream crossing failures that cause catastrophic cumulative watershed effects damage to stream channels.  Streams and roads are under-represented in Figure 2, yet one can see that there are many more crossings than 1.5 per mile.  


Channel widening and shallowing in response to debris torrents on January 1997 increased water temperatures on some Klamath National Forest streams (de la Fuente and Elder, 1998) and in severe cases caused loss of surface flows.  Only limited channel scour was noted by de la Fuente and Elder (1998) in Shackleford Creek, but their study focused
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Figure 3.  This map shows erodible soil types in the Shackleford and Mill Creek watersheds according to data provided by Sommarstrom et al. (1990).


on USFS lands; consequently, not all channel adjustments on reaches of streams flowing through private lands would have been mapped. Landslides yield both coarse and fine sediment and de la Fuente and Elder (1998) found that roads triggered the most landslides on Klamath National Forest followed by those areas that were recently burned or logged (Figure 4).


Large Wood Depletion:  Logging in riparian zones can also cause a decrease in availability of large wood that may be contributed to stream channels (Schuett-Hames et al., 1999).  Landsat derived vegetation data accurate to the one-hectare scale is available for the Scott River basin and Shackleford Creek from the U.S. Forest Service (Warbington et al., 1999).  Landsat data from 1996 shows very small average tree diameter in along Shackleford Creek and its tributaries indicating early seral conditions and active recent logging in stream side areas (Figure 5).  


Landsat data can also be used to track changes in vegetation by comparing data from various years (Lavien et al., 2001).  Figure 6 and 7 show “change scene detection” data using 1994 and 1999 images on Shackleford Creek and Mill Creek, respectively.  Both images show a decrease in canopy cover in near stream areas, which can indicate either logging or removal of riparian cover due to channel scour.   Forest re-growth and recovery from past disturbance is shown in blue and light blue, and in some cases indicates advancing ecological succession as riparian zones recover from past logging.  The aerial photo on Mill Creek also shows a distinct delta or alluvial fan as the stream comes out of the upper canyon, which indicates a history of sediment evulsions.
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Figure 4. Studies by Klamath National Forest found the associations summarized in this chart between land use history and landslides.  Data from de la Fuente and Elder (1998).
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Figure 5.  Riparian vegetation and tree size are shown above based on Landsat imagery as classified by the U.S. Forest Service Spatial Analysis Lab in Sacramento.  Small tree diameters indicate recent logging.
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Figure 6.  This map image shows streams, roads and changes in vegetation between 1994 and 1998 according to the U.S. Forest Service Spatial Analysis Lab.  Vegetation changes in near stream riparian zones include decreases likely related to logging (yellow, orange red) and increases (blues) where stream side trees are growing back from previous logging. Data from the USFS Spatial Analysis Lab, Sacramento, CA.
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Figure 7.  This map image shows change scene detection for a reach of Mill Creek based on 1994 and 1999 Landsat images.  Not also the wide gravel bar where Mill Creek exits the canyon at upper right in the image.  Data from the USFS Spatial Analysis Lab, Sacramento, CA.


Agricultural Water Diversion Impacts:  Obviously loss of surface flow in Shackleford Creek causes an almost total loss of carrying capacity for salmonids.  The National Academy of Sciences (2003) also makes a clear case that flow depletion is at the root of temperature problems in the Scott River, and the same holds true for its tributary Shackleford Creek.  As flows drop, transit time for water increases allowing an opportunity for stream warming.  Lower level thermal infrared video imagery of Shackleford Creek (Figure 8) illustrates how flow depletion causes water temperatures to increase and ultimately causes the stream to go dry  (Watershed Sciences Ltd., 2003).  Shackleford Creek is cold enough for coho salmon in its upper reaches, but rapidly warms as flows are depleted.  Mill Creek contributes to surface flows in the lower reach, but Shackleford dries up again due to diversion near the mouth.
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Figure 8.  Thermal infrared radar imagery of Shackleford Creek as captured by Watershed Sciences (2003).


Pesticides:  Data on use of pesticides comes from the California Pesticide Use Reporting Database (http://www.cdpr.ca.gov/docs/pur/purmain.htm) that contains data on agricultural and industrial applications of registered pesticides (including herbicides, insecticides, etc).  The database may not be complete because reporting may not be complete.  Figures 9 and 10 show the registered use of pesticides in Shackelford Creek and the Scott Valley, respectively.  The resolution of data is one square mile and some data for the Shackleford and Mill Creek basins overlap with adjacent sub-basins.  Polygons were included in the maps, if the square mile section was 1/10 inside the watershed of interest.  Due to the limits of the geographic extent of the database, it is best used to look at the relative quantities of the different pesticides that are applied in the watershed and on which crops they are being applied, rather than to look at the absolute amounts used.  The Siskiyou County Agricultural Commissioner may maintain parcel-level GIS layers that could greatly enhance geographic accuracy and provide more useful information for decision making.  
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Figure 9.  This map shows pesticide use in the Shackleford Creek basin, including Mill Creek with colors representing cumulative total amount of pesticides used between 1990 and 2004.  Data from the California Pesticide Use Reporting Database. 
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Figure 10.  This map shows pesticide use in the Scott River basin with colors representing cumulative total amount of pesticides used between 1990 and 2004.  Data from the California Pesticide Use Reporting Database.
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