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ATTACHMENT H

NAPA RIVER SALT MARSH – LOWER PONDS RESTORATION PROJECT 

WATER QUALITY SAMPLING 

At the request of the California State Coastal Conservancy, HydroScience Engineers (HSe) conducted a sampling and analysis program to characterize the current water quality in the ponds and in the adjacent potential receiving water bodies.  A Sampling and Analysis Plan was prepared by HSe, and approved by the San Francisco District of the Army Corps of Engineers (USACE).  USACE prepared a Quality Assurance Project Plan to provide guidance and ensure conformance of the SAP/QAPP to relevant standards, including the draft San Francisco District Public Notice 99-04, and EPA QA/G-5 – EPA Requirements for Quality Assurance Project Plans for Environmental Operations.  Both Plans were finalized in October 2001.  The samples were collected in October-November 2001.  Additional samples for metals analysis were collected in October 2003.  In addition, USGS and DFG collect salinity data in some of the ponds.  

SAMPLING RESULTS

The water analysis parameter list for the 2001 Sampling Program included general water chemistry parameters and priority pollutants.  The list of priority pollutants was based on the 13267 Letter published on August 6, 2001 by the San Francisco Bay Region Regional Water Quality Control Board titled Requirements for Monitoring of Pollutants in Effluent and Receiving Water to Implement New Statewide Regulations and Policy (RWQCB List).   The RWQCB List includes all 126 priority pollutants identified in the California Toxics Rule (CTR) list, which was published in the Federal Register on May 18, 2000.  In addition, the RWQCB List includes two commonly used organophosphate pesticides (Diazinon and Chlorpyrifos).  

The parameter list for the 2001 Sampling Program was expanded beyond the RWQCB List as follows:  Methoxychlor was added to the list of chlorinated hydrocarbon pesticides tested by EPA Method 608; and 27 additional organo-phosphate pesticides were added to the list of compounds tested by EPA Method 8141A.  Tributylin, a pollutant listed in the RWQCB List as required only for discharges from sewage treatment plants and cooling towers, was not included on the parameter list for the 2001 Sampling Program.  

The 2003 sampling event included analysis for priority pollutant metals for four ponds which represent the full range of salinities in the pond system.  

The USGS salinity data were collected as part of an overall monitoring program in the ponds; salinity measurements were typically collected in the 4 corners of each sampled pond.  USGS collected additional salinity measurements in Pond 3 following the breach of the South Slough levee in August 2002.  

DFG collects water level and salinity measurements on a monthly basis as part of its ongoing management of the pond system.  The results of each of these water quality sampling efforts are summarized below.  

RESULTS OF ANALYSIS – GENERAL WATER CHEMISTRY (2001 Sampling Program)

	Table 1:  General Water Chemistry Results - Ponds 1 through 4

	
	Average for all sampling points in each pond

	Parameter
	Pond

1
	Pond

1A
	Pond

2
	Pond

2A
	Pond

3
	Pond

4

	Total ammonia as N (mg/L)
	0.25
	0.32
	0.25
	0.40
	0.23
	3.38

	Un-ionized ammonia as N (mg/L) 1
	NC
	NC
	NC
	NC
	0.010
	0.057

	Nitrate as N (mg/L)
	0.70
	0.60
	0.50
	0.30
	1.98
	5.98

	Total Kjeldahl N (mg/L)
	2.8
	4.2
	4.4
	1.3
	12.4
	55.2

	Organic N (mg/L)
	2.6
	5.3
	4.1
	0.9
	9.8
	51.7

	Total phosphorous  (mg/L)
	ND
	ND
	ND
	ND
	0.12
	0.59

	PH
	8.4
	9.1
	8.9
	7.9
	8.3
	7.7

	BOD (mg/L)
	4.87
	26.70
	11.50
	1.50
	28.67
	15.90

	Turbidity (NTU)
	9.5
	23.6
	29.2
	7.2
	59.4
	92.0

	TSS (mg/L)
	62.0
	47.0
	ND
	ND
	167.5
	443.8

	Total dissolved solids (ppt)
	40
	164
	38
	22
	66
	323

	Chloride (ppt)
	23
	34
	22
	12
	39
	174

	Dissolved oxygen (mg/L) 2
	NM
	NM
	NM
	7.1
	5.7
	5.4

	Temperature (ºF) 2 
	66
	70
	64
	60
	66
	68

	Water depth (inches) 2
	18
	18
	37
	18
	17
	18

	Fecal coliform (MPN/100 mL)
	72
	2
	2
	105
	94
	ND


	Table 2:  General Water Chemistry Results - Ponds 5 through 6A 

	
	Average for all sampling points in each pond

	Parameter
	Pond

5
	Pond

6
	Pond

6A

	Total ammonia as N (mg/L)
	3.63
	0.32
	0.24

	Un-ionized ammonia as N (mg/L) 1
	0.026
	0.021
	0.032

	Nitrate as N (mg/L)
	6.17
	3.43
	1.20

	Total Kjeldahl N (mg/L)
	59.9
	7.0
	5.4

	Organic N (mg/L)
	56.3
	6.7
	5.2

	Total phosphorous  (mg/L)
	0.61
	ND
	ND

	PH
	7.6
	8.4
	8.8

	BOD (mg/L)
	4.07
	8.73
	8.83

	Turbidity (NTU)
	83.2
	12.2
	19.6

	TSS (mg/L)
	533.3
	31.0
	52.7

	Total dissolved solids (ppt)
	324
	92
	58

	Chloride (ppt)
	174
	54
	32

	Dissolved oxygen (mg/L) 2
	3.5
	6.3
	6.2

	Temperature (ºF) 2
	64
	63
	64

	Water depth (inches) 2
	3
	24
	24

	Fecal coliform (MPN/100 mL)
	ND
	ND
	1


	Table 3:  General Water Chemistry Results – Receiving Waters

	Parameter
	San Pablo Bay
	Napa River
	Napa Slough

	Total ammonia as N (mg/L)
	0.3
	0.3
	0.5

	Un-ionized ammonia as N (mg/L) 1
	0.004
	0.005
	0.011

	Nitrate as N (mg/L)
	0.2
	0.3
	0.4

	Total Kjeldahl N (mg/L)
	NM
	NM
	NM

	Organic N (mg/L)
	0.7
	20.2
	2.4

	Total phosphorous  (mg/L)
	.7
	NM
	ND

	PH
	7.7
	7.7
	7.8

	BOD (mg/L)
	NM
	NM
	68

	Turbidity (NTU)
	7.8
	20.1
	8.1

	TSS (mg/L)
	26
	72
	20

	Total dissolved solids (ppt)
	24
	20
	20

	Chloride (ppt)
	14
	11
	12

	Dissolved oxygen (mg/L) 2
	8.1
	8.0
	7.2

	Temperature (ºF) 2
	62
	62
	60

	Water depth (inches) 2
	NM
	NM
	NM

	Fecal coliform (MPN/100mL)
	50
	500
	50


Notes for Tables 1, 2, and 3:

ND = Not detected

NM = Not measured

NC = Not calculated

                      1 The un-ionized fraction of ammonia N was calculated using a relationship developed by Emerson, et  al. (1975).  A technical memorandum by MEC describing the calculation of these values is included as an attachment to this Water Quality Characterization section.  

          
2  Field measurement  

RESULTS OF ANALYSIS - PRIORITY POLLUTANTS  (2001 SAMPLING PROGRAM)

No pesticides, PCBs, volatile organic compounds, semi-volatile organic compounds, or dioxins were detected above the stated laboratory method detection limits in any water sample taken from any of the Lower Ponds proposed for salinity reduction (Ponds 4, 5, 6 and 6A).  

RESULTS OF ANALYSIS - METALS  (2003 SAMPLING PROGRAM)

The 2001 water samples were prepared for analysis by EPA 3020, and the high salinity of the samples required dilution of the samples.  The sample preparation methods employed in 2001 may have allowed some interference with test accuracy.  While it was expected that the concentrations of metals would increase with increasing salinity at a rate approximating a linear 1:1 ratio, the 2001 analytical results instead suggested that the rate of increase for metals concentrations was much higher than the rate of increase for salinity.  

In recent years, Frontier Geosciences in Seattle, Washington (FGS) has developed refined sample preparation techniques specifically for high salinity waters to be analyzed for metals.  The analytical procedures employed by FGS involve a variety of proprietary sample preparation techniques prior to analysis by ICP-MS or by atomic fluorescence spectrometry.  The FGS sample preparation techniques avoid the dilution and associated increase in Method Detection Limits (MDLs) associated with EPA 3020.  When analytical results using FGS methods were compared to results using EPA 3020/dilution for sample preparation, for common locations sampled 60 days apart in 2002, the comparison showed that in most cases, the sample preparation and analysis techniques for metals employing EPA 3020/dilution produced either dramatically higher measurements of the concentration of each metal than did the FGS methods, or produced non-detect results, possibly due to high detection limits.  The comparison of the 2002 analytical results for the two methods raised the possibility that the 2001 results were impacted by some type of interference which led to spuriously high measurements of some metals, including copper and zinc.  Attachment G to this Permit, Comparison of Analytical Results for Metals, presents the comparative data for five ponds from the 2002 sampling events.   

On October 1, 2003, aqueous samples were collected from Pond 4 and transmitted under Chain of Custody to Frontier Geosciences in Seattle Washington.  The other three ponds sampled at this time were Ponds 7, 7A, and 8, which are not addressed in this Permit.  All metals in Pond 4 were measured to be below the applicable WQCs except nickel, which was detected at a level approximately equal to the WQC (detected at 8.7 ug/L and the most stringent objective in the Basin Plan is 7.1 ug/L as total recoverable).  The water levels in the ponds were low on October 1, 2003; the average depth of the water in Pond 4 on this date was 1.4 feet.  The samples collected in October are likely to contain higher concentrations of dissolved constituents than samples collected in late winter/early spring, when the breach discharge is proposed.  The average depth at the time of the breach discharge is anticipated to be at or near the maximum depth the pond can accommodate, which is 4.5 feet.  The source of the additional water expected in Pond 4 at the time of the breach discharge will be primarily rainfall, which is expected to contribute no additional nickel to the pond.  It is expected that the volume of water impounded in Pond 4 at the time of the breach discharge will be at least three times the volume of water present on October 1, 2003.  Conservatively assuming that the volume of impounded water at the time of the breach is twice the volume impounded on October 1, 2003, the concentration of nickel in Pond 4 at the time of the proposed breach discharge would be expected to be approximately one half of 8.7 ug/L (or approximately 4.4 ug/L), which would suggest that there is no "reasonable potential" to cause or contribute to an excursion beyond the most stringent water quality objective for nickel.   

The results of analysis for metals for water samples collected from Pond 4 on October 1, 2003 are presented in Table 4, below.     

	Table 4  -  Total Recoverable Metals in ug/L   Pond 4  -  October 1, 2003

	Arsenic  
	2.53

	Cadmium  
	0.038

	Chromium 
	0.65

	Copper   
	1.51

	Lead  
	1.05

	Mercury   
	0.00626

	Nickel    
	8.7

	Selenium     
	0.160

	Silver      
	< 0.40

	Zinc    
	2.82


RESULTS OF ANALYSIS – SALINITY

Conditions in Pond 3 have changed significantly since the fourth quarter of calendar year 2001.  Pond 3 was breached on its northern levee (to South Slough) by unknown parties in August 2002.  To relieve pressure on this breach and help stabilize the levee, a second breach was created on the Pond 3 southern levee (to Dutchman Slough) by the Department of Fish and Game (DFG) in September 2002.  The DFG work was supported by a Standard Section 401 Water Quality Certification, an emergency permit from the San Francisco Bay Conservation and Development Commission, an emergency permit from the U.S. Army Corps of Engineers, and a Categorical Exemption notice submitted under Section 15303 of the CEQA Guidelines by RWQCB.  

On 25 July, USGS recorded pre-breach Pond 3 salinity levels of 57-88 ppt.  By 20 August, shortly after the pond was breached at South Slough, salinity levels had decreased to 52-75 ppt.  On 17 September, after the second breach was made at Dutchman Slough, USGS found that salinity levels had decreased to 50-60 ppt.  By November the salinity range had dropped to 42-46 ppt.    

DFG measured Pond 3 salinity to be 47 ppt on 20 November and 22 ppt on 15 December.  Salinity measurements made by DFG since January 2003 are shown in Table 5, below.  In effect, by January 2003, the salinity in Pond 3 had decreased to ambient levels in the adjacent Napa River, and Pond 3 was functioning as a muted tidal pond. 

	TABLE 5

	RECENT SALINITY MEASUREMENTS IN THE LOWER PONDS, parts per thousand

	
	Pond 1
	Pond 1A
	Pond 2
	Pond 3
	Pond 4
	Pond 5
	Pond 6
	Pond 6A

	
	
	
	
	
	
	
	
	

	14&16-Jan-03
	24
	23
	18
	3
	89
	49
	38
	33

	31-Jan-03
	22
	22
	10
	1
	60
	38
	37
	23

	18-Feb-03
	20
	11
	9
	9.5
	34
	54
	32
	15

	27-Feb-03
	22
	10
	10
	5.5
	26
	55
	32
	11

	18-Mar-03
	23
	22
	12
	10.5
	41
	56
	27
	12

	09-Apr-03
	20
	25
	13
	12
	34
	58
	33
	21

	25-Apr-03
	17
	21
	17
	9
	26
	56
	34
	10

	12-May-03
	19
	22
	14
	7
	35
	58
	29
	12

	06-Jun-03
	15
	25
	22
	8
	24
	77
	58
	10

	01-Jul-03
	22
	31
	15
	12
	25
	92
	110
	21

	31-Jul-03
	25
	36
	20
	15
	37
	113
	200
	26

	04-Sep-03
	51
	22
	21
	15
	40
	110
	309
	22

	01-Oct-03
	65
	24
	24
	18
	50
	125
	230
	25

	16-Oct-03
	47
	26
	23
	18
	48
	126
	97
	26

	25-Nov-03
	30
	44
	24
	15
	44
	101
	66
	23

	17-Dec-03
	22
	33
	32
	8
	30
	66
	35
	14

	16-Jan-04
	18
	20
	13
	4
	23
	45
	28
	14

	3-Mar-04
	16
	17
	9
	0
	22
	22
	22
	5
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