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1. Section 1 ONE Introduction  

This report presents the Year 2 (2012) results from fish survey efforts performed by URS for the  

County of Santa Clara Parks and Recreation Department (County Parks) to satisfy San Francisco 

Regional Water Quality Control Board (SFRWQCB) reporting requirements for mercury Total 

Maximum Daily Loads (TMDL) in the Guadalupe River Watershed. These reporting 

requirements are in accordance with Clean Water Act Section 303(d), California Water Code 

Section 13267, and the Guadalupe River Coordinated Monitoring Plan (URS 2010). Specifically, 

this report presents fish sampling data and fish tissue mercury concentrations from several 

reservoirs and stream reaches within the Guadalupe River Watershed that will be used to 

evaluate impacts on aquatic ecosystems and human consumption of fish.   

1.1 PROJECT SETTING 

The Guadalupe River watershed covers approximately 170 square miles, draining the eastern 

Santa Cruz Mountains to San Francisco Bay through Alviso Slough. The Guadalupe River 

begins at the confluence of Guadalupe Creek and Alamitos Creek. Important tributaries include 

Ross Creek, Canoas Creek, and Los Gatos Creek. 

The Guadalupe River Watershed contains several reservoirs that are used for flood control, 

drinking water storage, groundwater recharge, and recreation. These reservoirs include Calero, 

Guadalupe, Almaden and Lexington reservoirs, and Lake Almaden. The area within the 

Guadalupe River Watershed was historically used for quicksilver mining, which has contributed 

to mercury levels within the watershed. Figure 1 illustrates the location of each sampling site.  

1.2 REGULATORY BACKGROUND 

In 1998, several water bodies in the Guadalupe River watershed were identified by the California 

State Water Resources Control Board and the SFRWQCB as impaired by the presence of 

mercury according to provisions in the Clean Water Act Section 303(d). Being placed on the 

impaired waters list triggered the TMDL process for the watershed to address mercury loading to 

San Francisco Bay. On October 8, 2008, an amendment to the SFRWQCB’s Water Quality 

Control Plan (Basin Plan) was adopted to amend mercury water quality objectives and 

incorporate TMDLs for mercury in the Guadalupe River watershed. The TMDL was approved 

on June 1, 2010 by the State Water Resources Control Board.  

On November 23, 2009, the SFRWQCB, under the authority of California Water Code Section 

13267, delivered a letter (13267 letter) requiring monitoring plans for mercury in waters 

downstream of New Almaden Mercury Mining District, Guadalupe Mercury Mine, and/or 

Bernal Mercury Mine. The 13267 letter was directed jointly to the County of Santa Clara, the 

Guadalupe Rubbish Disposal Company, Inc., the Midpeninsula Regional Open Space District, 

and the Santa Clara Valley Water District (Interested Parties). 

On February 12, 2010, the Interested Parties presented a letter stating intent to develop a 

coordinated monitoring plan for monitoring mercury in waters downstream of the New Almaden 

Mercury Mine and Bernal Mercury Mine (Coordinated Monitoring Plan). The Final Coordinated 

Monitoring Plan (CMP) was submitted on November 15, 2010 by the Interested Parties to the 

SFRWQCB to satisfy the SFRWQCB’s requirements for developing a plan for monitoring water 

and fish within the watershed. The CMP was approved by the SFRWQCB in a February 1, 2011 

letter to the Interested Parties (SFRWQCB, 2011).  
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The survey efforts and results presented in this report are presented as part of the Coordinated 

Monitoring Plan’s Fish Tissue Monitoring Objectives and satisfy the requirements for a Water 

Year 2012 Interim Monitoring Report due to the SFRWQCB on or before January 30, 2013.  
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Figure 1. Site Map 
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2. Section 2 TW O Methods 

All samples were collected in the Guadalupe River watershed. The Guadalupe River begins at 

the confluence of Guadalupe Creek and Alamitos Creek. Tributaries in the Guadalupe River 

watershed include Los Gatos Creek, Canoas Creek, Ross Creek, as well as Randol Creek and 

Golf Creek, both of which are tributaries to Alamitos Creek, and Arroyo Calero. 

New Almaden Mining District is located along the watershed divide that drains towards both 

Guadalupe Reservoir and Almaden Reservoir. Guadalupe Reservoir is on Guadalupe Creek. 

Almaden Reservoir is on Alamitos Creek. Calero Reservoir is on Arroyo Calero, a tributary to 

Alamitos Creek.  

2.1 OBJECTIVES 

The following objectives are from the Guadalupe River Coordinated Monitoring Plan (URS 

2010).  

The objectives of the Fish Tissue Monitoring Plan are to satisfy the SFRWQCB reporting 

requirements in a manner that reflects the natural history of Guadalupe River watershed fish 

populations. The SFRWQCB formulated the following questions to guide the fish tissue 

monitoring and support the attainment of numeric targets derived for the Guadalupe River 

TMDL: 

 What is the inter-annual variation in fish mercury for remediation effectiveness indicators 

(age-1 largemouth bass [Micropterus salmoides] in reservoirs and lakes) and California roach 

[Hesperoleucus symmetricus] in creeks and the river (trophic level 3 fish 5–15 cm and >15–

35 cm in length)? 

 What is the trend in fish tissue mercury concentrations in remediation effectiveness 

indicators and target fish? 

To answer these questions, a multi-year monitoring program has been established where fish are 

collected in streams and reservoirs and analyzed for total mercury content to help assess the 

success of TMDL implementation efforts. Fish are collected from stream locations below 

reservoirs in the Guadalupe River watershed, Santa Clara Valley Water District (Water District) 

reservoirs, and Lake Almaden. This report summarizes the second year of the sampling results. 

The size of fish selected as remediation effectiveness indicators were based on the size 

distribution and species that have been historically present in the Guadalupe River Watershed, 

and may not correspond to the sizes prescribed by the SFRWQCB (2010). The SFRWQCB 

selected those target sizes based on a recommendation by the US Fish and Wildlife Service 

(USFWS; 2005). However, USFWS based their findings on studies outside of the Guadalupe 

River Watershed. Therefore, it is likely that the size ranges listed in the SFRWQCB’s numeric 

targets do not reflect the conditions in the Guadalupe River Watershed. However, fish collections 

will allow the monitoring of the fish population and identification of other species that meet the 

TMDL numeric targets. The numeric targets selected by the SFRWQCB are assumed to be 

protective of avian reproductive success because they were calculated using a reference dose for 

methylmercury with impaired reproductive success in captive mallard ducks (Anas 

platyrhynchos) as an endpoint (USFWS 2005). Therefore, achievement of the numeric targets 

using the approach here would demonstrate the absence of reproductive harm to avian receptors. 
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2.2 STREAM SAMPLING 

Stream sampling locations include Guadalupe River at Coleman Avenue, downstream of Los 

Gatos Creek; Guadalupe River at West Virginia Street, downstream of Canoas and Ross creeks; 

Guadalupe Creek at Meridian Avenue, downstream of Guadalupe Reservoir; Alamitos Creek at 

Graystone Lane, downstream of Arroyo Calero; and Alamitos Creek at Harry Road, downstream 

of Almaden Reservoir. These locations are shown on Figure 1. 

2.2.1 Collection 

California roach (Hesperoleucus symmetricus) were collected from five stream reaches within 

the Guadalupe River watershed, including sections of Alamitos Creek and Guadalupe Creek, as 

well as reaches within the Guadalupe River. The locations and the dates of sampling are 

described in Table 1. Field data sheets and photographs of these sampling locations are included 

in Appendix A. 

Table 1. Stream Site Locations and Dates of Sampling 

Site # Location GPS Coordinates Sampling Date (2012) 

1 Guadalupe River at Coleman Avenue 37.3414 -121.9022 June 26 

2 Guadalupe River at West Virginia Street
1
 37.3162 -121.8885 June 29 

3 Guadalupe Creek at Meridian Avenue
2
 37.2386 -121.8869 June 29 

4 Alamitos Creek at Graystone Lane 37.2224 -121.8511 June 26 

5 Alamitos Creek at Harry Road 37.2015 -121.8289 June 27 

 

Fish were collected using backpack electrofisher (Smith-Root Model LR-24) units. Stream 

conductivity and temperature measurements were recorded before each stream electrofishing 

session began in order to adjust electrofisher unit settings to minimize damage or mortality to 

non-target fish. Electrofishing was conducted in an upstream direction for each reach, following 

methods described in Guidelines for Electrofishing Waters Containing Salmonids Listed under 

the Endangered Species Act [National Marine Fisheries Service (NMFS) 2000]. Block nets were 

used at the upstream extent of each reach in channels that were relatively wide or lacked in-

stream features (i.e., a narrow channel leading to a relative high-gradient, low-flow riffle or a 

relatively isolated pool) to confine fish and prevent escape from the electrical field. Individuals 

greater than 4 cm were kept and processed for mercury analysis in the following manner: 

 Specimen identified and the identity verified by fin ray counts (as described below) 

 Fork and standard length (mm) measured on a fixed measuring board 

 Specimen weighed using an electronic scale (Ohaus Scout SC4010, 400 + 0.1g) 

                                                 
1
 During Year 1, this site was located at Foxworthy Ave. Due to construction activities from the Upper Guadalupe 

River Flood Control Project this section of stream was completely dry and diverted around the project area. URS 

biologists, after consulting with SCVWD and NMFS, decided to move the site downstream to West Virginia Street 

whgere suitable habitat was present.  
2
 During Year 1, this site was moved upstream to just below Masson fish ladder due to high flows. This year, flows 

were much lower and the site originally identified was sampled.  
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 Carcass rinsed with deionized water 

 Individual samples placed in a sterile container and assigned a specimen number 

2.2.2 Species Identification  

Captured specimens were verified by fin ray counts due to the morphological similarities 

between the target fish and hitch (Lavinia exilicauda), which is known to hybridize with 

California roach within the watershed. Dorsal ray counts were performed to distinguish between 

each species (California roach dorsal rays = 7–9, hitch dorsal rays = 10–13, [Moyle 2002]). Fish 

collected with dorsal ray counts of 10 or more were released. Fish collected with a dorsal ray 

count between 7 and 9 were kept for processing and analysis. Other fish not selected for analysis 

were identified and released in the immediate capture area.  

2.2.3 Sample Analysis 

Samples were placed on dry ice for temporary storage in the field then placed into a zero-degree 

freezer and transported to the laboratory on dry ice. Stream fish were analyzed individually for 

total mercury concentration. Dry and wet weight concentrations of mercury were determined 

along with percent moisture. 

2.2.4 Water Quality 

Water quality parameters, including conductivity, temperature, pH, and dissolved oxygen were 

measured at all fish sampling locations. Surface water samples were not collected for mercury 

parameters. 

2.3 RESERVOIR SAMPLING 

Lake and reservoir sampling locations include Guadalupe Reservoir, Almaden Reservoir, Calero 

Reservoir and Lake Almaden. Lake Almaden is located on Alamitos Creek just upstream of 

Alamitos Creek’s confluence with Guadalupe Creek (shown on Figure 1). 

2.3.1 Collection 

Young of the year largemouth bass measuring 60 to 90 mm (standard length) were collected 

from reservoirs within the Guadalupe River watershed. The locations and dates of sampling are 

described in Table 2. At the Guadalupe Reservoir location, sufficient numbers of largemouth 

bass and bluegill (Lepomis macrochirus) were collected to allow for statistical comparison (10 

fish of each species). Bluegills were collected in 2012 because they are similar to the green 

sunfish collected in 2011.  
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Table 2. Reservoir site locations and dates of sampling 

Site # Location GPS Coordinates Sampling Date (2012) 

1 Calero Reservoir 37.1857 -121.7755 August 23 

2 Lake Almaden 37.2394 -121.8698 August 23 

3 Almaden Reservoir 37.1591 -121.8426 August 23 

4 Guadalupe Reservoir 37.1933 -121.8721 August 23 

 

Fish were collected using a boat-mounted electrofisher unit [Smith-Root Model SR-16H 

equipped with a 7.5 generator powered pulsator (GPP)]. Water conductivity and temperature 

were measured before electrofishing began in order to adjust electrofisher unit settings to 

minimize potential damage or mortality to encountered fish. Four amps of output power was 

initially employed and adjusted as necessary to elicit appropriate taxis. Captured fish were placed 

in an aerated live well until they were processed. Discrete locations within the reservoirs and 

Lake Almaden were not sampled individually; the sampling vessel boat was run as close to the 

shoreline as the draft allowed in a counter-clockwise direction from the launch point. Sampling 

depth ranged from 1 to 8 feet deep. Each fish collected for mercury analysis was processed in the 

following manner: 

 Specimen identified and enumerated. 

 Fork and standard length (mm) measured on a fixed measuring board. 

 Whole fish (year old largemouth bass) placed into heavy-duty aluminum foil (shiny side out) 

and labeled. 

 Samples placed on dry ice for temporary storage in the field and then placed into a zero-

degree freezer and transported to the laboratory on dry ice. 

2.3.2 Sample Analysis 

Reservoir fish were analyzed individually for total mercury content. Dry and wet weight 

concentrations of mercury were determined along with percent moisture. 

2.3.3 Water Quality 

Water quality parameters, including conductivity, temperature, pH, and dissolved oxygen were 

measured at all fish sampling locations. Surface water samples were not collected for mercury 

parameters.
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3. Section 3 THR EE Resu lts and  Discussion  

3.1 SUMMARY OF YEAR 2 MERCURY RESULTS 

Summary statistics for whole body mercury concentrations for fish captured at the sampling 

locations are listed in Tables 3 and 4. These concentrations are reported in both wet and dry 

weight. Mercury concentrations for individual fish are tabulated in Appendix B. The laboratory 

reports and the QA/QC analysis of these results are included in Appendix C.  

On average, lake and reservoir fish had higher mercury concentrations in their tissues than 

stream fish (Table 3). Average mercury concentrations were highest in fish caught at Almaden 

Reservoir (Table 4). Fish caught downstream in Alamitos Creek at Harry Road and at Graystone 

Lane and in Guadalupe River at West Virginia Street and at Coleman Avenue had incrementally 

lower average mercury concentrations in their tissues (2446, 1483, 1186, and 319 ng/g dry 

weight, respectively). Fish caught at Lake Almaden had average mercury concentrations similar 

to fish caught nearby in Alamitos Creek at Graystone Lane (1721 and 1483 ng/g dry weight, 

respectively). 

Fish caught at Guadalupe Reservoir and at Guadalupe Creek at Meridian Avenue had similar 

average mercury concentrations (2923 and 2509 ng/g dry weight, respectively). Calero 

Reservoir, which receives only occasional flow from Almaden Reservoir, had lower average 

mercury concentrations in fish (465 ng/g dry weight).  

The weight of the fish collected at each location is indicated in Table 5. Lake and reservoir fish 

were generally larger than stream fish, with the exception of fish collected in the Guadalupe 

Creek at Meridian Avenue.  

Because there is a potential for total mercury uptake to vary by species for young of the year fish 

in the lakes and reservoirs of the Guadalupe River watershed, a statistical test was performed to 

evaluate whether or not there was a significant difference in whole body mercury concentrations 

between largemouth bass and blue gill in the Guadalupe Reservoir. Largemouth bass was found 

to have significantly higher total mercury content than blue gill (t-Test assuming unequal 

variances, p-value = 0.0001). The results of this test are summarized in Table 6 and Figure 2 and 

detailed in Appendix D.  
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Table 3. Mercury Concentrations in Fish by Location Type 

Parameter Type Count Mean Std Dev CV Min Median Max 

Mercury (ng/g, dry weight) 

Stream 81 1693 902 0.53 139 1600 3630 

Lake 80 2708 2075 0.77 177 1905 7730 

All Samples 161 2197 1671 0.76 139 1810 7730 

Mercury (ng/g, wet weight) 

Stream 81 406 215 0.53 38.3 393 829 

Lake 80 584 437 0.75 37.3 427 1750 

All Samples 161 494 354 0.72 37.3 425 1750 

ng/g = nanogram per gram 

 

Table 4. Mercury Concentrations in Fish by Sampling Location 

Sampling Location Type  Count Mean 
Std 

Dev 
CV Min Median Max 

Mercury, Dry Weight Concentration (ng/g) 

Guadalupe River at Coleman Ave Stream 13 319 172 0.54 139 277 800 

Guadalupe River at W. Virginia St Stream 12 1186 283 0.24 839 1145 1580 

Guadalupe Creek at Meridian Ave Stream 16 2509 491 0.20 1720 2575 3430 

Alamitos Creek at Graystone Lane
 
 Stream 20 1483 455 0.31 957 1380 2820 

Alamitos Creek at Harry Road
 
 Stream 20 2446 556 0.23 1690 2330 3630 

Guadalupe Reservoir Lake 20 2923 916 0.31 1780 2715 4480 

Lake Almaden Lake 20 1721 149 0.09 1500 1685 1990 

Almaden Reservoir Lake 20 5722 1023 0.18 3830 5815 7730 

Calero Reservoir Lake 20 465 257 0.55 177 433 1310 

Mercury, Wet Weight Concentration (ng/g) 

Guadalupe River at Coleman Ave Stream 13 79 36 0.46 38.3 72 173 

Guadalupe River at W. Virginia St Stream 12 260 48 0.19 177 253 336 

Guadalupe Creek at Meridian Ave Stream 16 607 102 0.17 439 645 751 

Alamitos Creek at Graystone Lane
 
 Stream 20 352 93 0.26 242 321 597 

Alamitos Creek at Harry Road
 
 Stream 20 598 116 0.19 429 603 829 

Guadalupe Reservoir Lake 20 645 168 0.26 415 617 946 

Lake Almaden Lake 20 382 27 0.07 346 379 428 

Almaden Reservoir Lake 20 1211 229 0.19 795 1195 1750 

Calero Reservoir Lake 20 98 56 0.57 37.3 91 289 

ng/g = nanogram per gram 
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 Table 5. Weight of the Fish (g) by Location 

Sampling Location Type  Count Mean Std Dev CV Min Median Max 

Guadalupe River at Coleman Ave Stream 13 3.2 1.9 0.58 1.2 2.8 7.2 

Guadalupe River at W. Virginia St Stream 12 4.6 2.8 0.61 1.8 3.7 11.8 

Guadalupe Creek at Meridian Ave Stream 16 6.0 3.6 0.60 3.3 5.1 18.5 

Alamitos Creek at Graystone Lane
 
 Stream 20 3.5 2.1 0.60 1.3 2.8 8.1 

Alamitos Creek at Harry Road
 
 Stream 20 2.3 1.0 0.41 1.3 2.1 5.2 

Guadalupe Reservoir Lake 20 7.6 2.4 0.32 3.8 8.2 10.6 

Lake Almaden Lake 20 6.7 1.5 0.23 4.4 6.2 9.7 

Almaden Reservoir Lake 20 4.9 2.5 0.51 2.3 3.9 10.0 

Calero Reservoir Lake 20 6.0 2.3 0.38 2.7 5.8 9.5 

g = gram 

 

Table 6. Summary Statistics and Normality Tests for Guadalupe Reservoir Samples 

Metric 
Summary Statistics  

(Mercury in ng/g, dry weight) 
Shapiro-Wilk W Test 

Species 
No. of 

Samples 
Mean 

Std 

Dev 
Min Median Max p-value Distribution 

Blue Gill 10 2220 346 1780 2205 2820 0.7485 Normal 

Largemouth Bass 10 3626 743 2380 3985 4480 0.0857 Normal 

 

 

 

Figure 2. Mercury in Largemouth Bass and Blue Gill in Guadalupe Reservoir Samples 
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3.2 WATER QUALITY RESULTS 

Water quality parameters, including temperature, dissolved oxygen and conductivity were 

measured at all fish sampling locations. These data are in Table 7.  

Table 7. Water Quality Data 

Sampling Location Type 

Temperature 

(°C) 

Dissolved Oxygen 

(mg/L, % saturation) 

Conductivity 

(µm/cm) 

Guadalupe River at Coleman Ave Stream 18.0 8.6, 91% 670 

Guadalupe River at W. Virginia St Stream 19.8 7.1, 80% 472 

Guadalupe Creek at Meridian Ave Stream 17.3 9.1, 95% 364 

Alamitos Creek at Graystone Lane Stream 17.8 9.7, 104% 469 

Alamitos Creek at Harry Road
 
 Stream 15.7 9.5, 96% 337 

Guadalupe Reservoir Lake 27.0 8.0, 100% 321 

Lake Almaden Lake 24.2 14.4, 171% 500 

Almaden Reservoir Lake 26.5 11.3, 117% 314 

Calero Reservoir Lake 23.2 8.5, 101% 449 

 

3.3 COMPARISON TO NUMERIC TARGETS 

The Basin Plan for mercury in the Guadalupe River watershed set forth numeric targets for 

mercury in fish tissue that, if attained, protect ecological and human health. The numeric targets 

for fish tissue mercury concentrations are: 

 0.05 mg/kg (50 ng/g) methylmercury fish average wet-weight concentration in whole trophic 

level 3 fish 5–15 cm in length, and 

 0.1 mg/kg (100 ng/g) methylmercury fish average wet-weight concentration measured in 

whole trophic level 3 fish 15–35 cm in length 

All of the fish collected were trophic level 3 fish that were 5 to 15 cm in length. Total mercury 

concentrations for these fish, on a wet weight basis, are summarized by location in Table 3 and 

results for individual fish are listed in Appendix B.  

There is a well-established relationship between total mercury and methylmercury in fish tissue 

(Bloom 1992); this relationship was confirmed for small fish in the Guadalupe River watershed, 

as discussed in the Year 1 Interim Report.   

Because total mercury concentrations includes all of the methylmercury found in fish tissue, 

numeric targets for fish tissue would be met if total mercury concentrations were less than 0.05 

mg/kg (50 ng/g) wet weight. Although average mercury concentrations were greater than 50 ng/g 

wet weight at each sampling location, four individual fish had mercury concentrations less than 

50 ng/g wet weight. Two of these fish were collected at Calero Reservoir and the other two were 

collected in Guadalupe River at Coleman Avenue.    
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3.4 COMPARISON OF YEAR 1 AND YEAR 2 MERCURY RESULTS 

Summary statistics for total mercury concentrations for fish captured during both Year 1 and 

Year 2 are listed in Table 8 and the results are shown on Figure 3. In some locations average 

concentrations of total mercury in fish have increased (e.g., Almaden Reservoir, Guadalupe 

Creek at Meridian Avenue) while average mercury concentrations in fish at other locations have 

decreased (e.g., Lake Almaden, Guadalupe River at Coleman Avenue).  

Statistical tests were performed to evaluate inter-annual trends in total mercury concentrations. 

The results of these tests are summarized in Table 9 detailed in Appendix D. These tests found 

that total mercury trends between Year 1 and Year 2 by both location and type of site (e.g., 

streams, reservoirs) are not statistically significant.
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Table 8. Summary Statistics and Normality Tests for Mercury in Years 1 and 2 (ng/g, dry weight) 

Metric Summary Statistics Shapiro-Wilk W Test 

Location Type Year Count Mean Std Dev CV Min Median Max p-value Distribution 

Guadalupe River at Coleman Ave Stream 2011 20 599 89 0.15 480 565.5 827 0.0568 Normal 

Guadalupe River at Coleman Ave Stream 2012 13 319 172 0.54 139 277 800 0.0067 Non-parametric 

Guadalupe River at Foxworthy Ave Stream 2011 20 1689 558 0.33 1020 1615 3080 0.0844 Normal 

Guadalupe River at W. Virginia St Stream 2012 12 1186 283 0.24 839 1145 1580 0.1087 Normal 

Guadalupe Creek at Meridian Ave Stream 2011 20 1722 572 0.33 1300 1615 3990 <.0001 Non-parametric 

Guadalupe Creek at Meridian Ave Stream 2012 16 2509 491 0.20 1720 2575 3430 0.6353 Normal 

Alamitos Creek at Graystone Lane Stream 2011 20 1698 551 0.32 1070 1525 3300 0.0081 Non-parametric 

Alamitos Creek at Graystone Lane Stream 2012 20 1483 455 0.31 957 1380 2820 0.0049 Non-parametric 

Alamitos Creek at Harry Road Stream 2011 20 2882 939 0.33 1600 3010 5290 0.1471 Normal 

Alamitos Creek at Harry Road Stream 2012 20 2446 556 0.23 1690 2330 3630 0.1010 Normal 

Guadalupe Reservoir Reservoir 2011 9 3168 779 0.25 2160 2920 4900 0.1691 Normal 

Guadalupe Reservoir Reservoir 2012 20 2923 916 0.31 1780 2715 4480 0.0222 Non-parametric 

Lake Almaden Reservoir 2011 20 3012 591 0.20 1680 3195 3670 0.0169 Non-parametric 

Lake Almaden Reservoir 2012 20 1721 149 0.09 1500 1685 1990 0.2380 Normal 

Almaden Reservoir Reservoir 2011 20 3723 1131 0.30 2300 3530 7210 0.0189 Non-parametric 

Almaden Reservoir Reservoir 2012 20 5722 1023 0.18 3830 5815 7730 0.8587 Normal 

Calero Reservoir Reservoir 2011 16 509 264 0.52 287 435.5 1320 0.0002 Non-parametric 

Calero Reservoir Reservoir 2012 20 465 257 0.55 177 432.5 1310 0.0014 Non-parametric 

ng/g = nanograms per gram  

Std Dev = standard deviation 
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Figure 3. Comparison of Year 1 and Year 2 Mercury Concentrations by Sampling Location
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Table 9. Results of the Twoway Anova Comparisons 

Metric p-value Conclusion 

Factors:  Location and Year 

Whole Model Test <.0001 There is at least one significant regression factor in the model. 

Effect 

Tests 

Location <.0001 
Location is a significant factor; with some locations have significantly higher 

total mercury. 

Year 0.5998 Year is not a significant factor. 

Factors:  Category and Year 

Whole Model Test <.0001 There is at least one significant regression factor in the model. 

Effect 

Tests 

Category <.0001 
Category is a significant factor; with Reservoir has significantly higher total 

mercury. 

Year 0.9088 Year is not a significant factor. 
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The results of the mercury analysis of both stream and reservoir fish specimens are presented 

below. 

STREAM SAMPLING RESULTS 
The results of the mercury analysis of stream fish specimens are presented in Table B-1. 

Table B-1. Stream Sampling Results 

Location Sample ID 

Mercury 

(ng/g dw) 

Mercury 

(ng/g ww) 

Weight 

(g) 

Guadalupe River at Coleman Ave CB1R 173 46 2.4 

Guadalupe River at Coleman Ave CB2R 287 68.3 3.2 

Guadalupe River at Coleman Ave CB3R 270 77.6 1.8 

Guadalupe River at Coleman Ave CB5R 219 61 2.5 

Guadalupe River at Coleman Ave CB6R 287 71.8 4.0 

Guadalupe River at Coleman Ave CB7R 338 82.5 2.8 

Guadalupe River at Coleman Ave CB8R 139 38.3 1.2 

Guadalupe River at Coleman Ave CB9R 204 50.9 1.8 

Guadalupe River at Coleman Ave CB10R 247 55.5 3.6 

Guadalupe River at Coleman Ave CB11R 800 173 6.6 

Guadalupe River at Coleman Ave CB12R 458 115 7.2 

Guadalupe River at Coleman Ave CB13R 451 107 3.7 

Guadalupe River at Coleman Ave CB14R 277 74.3 1.2 

Guadalupe River at Virginia Ave VB1R 1130 268 2.5 

Guadalupe River at Virginia Ave VB2R 869 208 3.9 

Guadalupe River at Virginia Ave VB3R 1540 311 4.7 

Guadalupe River at Virginia Ave VB4R 903 247 1.8 

Guadalupe River at Virginia Ave VB5R 1160 318 11.8 

Guadalupe River at Virginia Ave VB6R 1470 249 3.4 

Guadalupe River at Virginia Ave VB7R 1580 295 6.4 

Guadalupe River at Virginia Ave VB8R 1490 336 7.4 

Guadalupe River at Virginia Ave VB9R 1000 220 2.8 

Guadalupe River at Virginia Ave VB10R 839 177 4.5 

Guadalupe River at Virginia Ave VB11R 1330 257 2.9 

Guadalupe River at Virginia Ave VB12R 926 230 3.0 

Guadalupe Creek at Meridian Ave GC1R 3430 711 18.5 

Guadalupe Creek at Meridian Ave GC2R 2240 523 3.3 

Guadalupe Creek at Meridian Ave GC3R 1720 439 4.9 
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Table B-1. Stream Sampling Results 

Location Sample ID 

Mercury 

(ng/g dw) 

Mercury 

(ng/g ww) 

Weight 

(g) 

Guadalupe Creek at Meridian Ave GC4R 2080 439 4.2 

Guadalupe Creek at Meridian Ave GC5R 2490 652 5.2 

Guadalupe Creek at Meridian Ave GC6R 2630 676 6.8 

Guadalupe Creek at Meridian Ave GC7R 2790 653 5.7 

Guadalupe Creek at Meridian Ave GC8R 2980 751 3.6 

Guadalupe Creek at Meridian Ave GC9R 2940 687 6.0 

Guadalupe Creek at Meridian Ave GC10R 1810 495 8.7 

Guadalupe Creek at Meridian Ave GC11R 2560 637 4.6 

Guadalupe Creek at Meridian Ave GC12R 2590 599 4.4 

Guadalupe Creek at Meridian Ave GC13R 2910 711 6.6 

Guadalupe Creek at Meridian Ave GC14R 1950 504 4.1 

Guadalupe Creek at Meridian Ave GC15R 2050 548 3.6 

Guadalupe Creek at Meridian Ave GC16R 2970 686 6.3 

Alamitos Creek at Graystone Lane GL1R 1430 321 6.5 

Alamitos Creek at Graystone Lane GL2R 1220 305 7.5 

Alamitos Creek at Graystone Lane GL3R 1670 393 7.4 

Alamitos Creek at Graystone Lane GL4R 1530 320 4.0 

Alamitos Creek at Graystone Lane GL5R 1380 353 1.9 

Alamitos Creek at Graystone Lane GL6R 2110 491 8.1 

Alamitos Creek at Graystone Lane GL7R 1200 J 270 4.5 

Alamitos Creek at Graystone Lane GL8R 2240 496 2.8 

Alamitos Creek at Graystone Lane GL9R 1050 266 2.5 

Alamitos Creek at Graystone Lane GL10R 957 267 2.9 

Alamitos Creek at Graystone Lane GL11R 2820 597 1.9 

Alamitos Creek at Graystone Lane GL12R 1090 260 3.3 

Alamitos Creek at Graystone Lane GL13R 1560 374 1.3 

Alamitos Creek at Graystone Lane GL14R 1130 290 2.2 

Alamitos Creek at Graystone Lane GL15R 1350 288 1.6 

Alamitos Creek at Graystone Lane GL16R 1280 380 3.4 

Alamitos Creek at Graystone Lane GL17R 1100 242 2.6 

Alamitos Creek at Graystone Lane GL18R 1600 371 1.4 

Alamitos Creek at Graystone Lane GL19R 1380 320 2.8 
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Table B-1. Stream Sampling Results 

Location Sample ID 

Mercury 

(ng/g dw) 

Mercury 

(ng/g ww) 

Weight 

(g) 

Alamitos Creek at Graystone Lane GL20R 1560 427 2.2 

Alamitos Creek at Harry Road HB1R 3320 798 1.5 

Alamitos Creek at Harry Road HB2R 2190 537 5.2 

Alamitos Creek at Harry Road HB3R 2130 592 3.3 

Alamitos Creek at Harry Road HB4R 2540 643 4.0 

Alamitos Creek at Harry Road HB5R 2360 582 2.5 

Alamitos Creek at Harry Road HB6R 2410 626 2.4 

Alamitos Creek at Harry Road HB7R 2380 604 1.6 

Alamitos Creek at Harry Road HB8R 1910 493 1.7 

Alamitos Creek at Harry Road HB9R 2980 751 2.1 

Alamitos Creek at Harry Road HB10R 1690 442 2.0 

Alamitos Creek at Harry Road HB11R 1860 506 1.7 

Alamitos Creek at Harry Road HB12R 2170 458 1.7 

Alamitos Creek at Harry Road HB13R 2010 456 2.5 

Alamitos Creek at Harry Road HB14R 2270 649 2.2 

Alamitos Creek at Harry Road HB15R 3400 601 2.9 

Alamitos Creek at Harry Road HB16R 1780 J 429 1.9 

Alamitos Creek at Harry Road HB17R 3040 829 2.5 

Alamitos Creek at Harry Road HB18R 2300 618 1.3 

Alamitos Creek at Harry Road HB19R 3630 726 1.5 

Alamitos Creek at Harry Road HB20R 2540 627 1.7 

g = gram 

ID = identification 

ng/g dw = nanograms per gram dry weight  

ng/g ww = nanogram per gram wet weight 
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RESERVOIR AND LAKE SAMPLING RESULTS 
The results of the mercury analysis of reservoir fish specimens are presented in Table B-2. 

Table B-2. Reservoir and Lake Sampling Results 

Location Sample ID 

Mercury 

(ng/g dw) 

Mercury 

(ng/g ww) Weight (g) 

Calero Reservoir CR LMB 2 770 155 9.5 

Calero Reservoir CR LMB 3 281 58.6 9.7 

Calero Reservoir CR LMB 4 473 97.1 10.6 

Calero Reservoir CR LMB 5 417 79 8.1 

Calero Reservoir CR LMB 6 429 91.5 9.9 

Calero Reservoir CR LMB 7 715 144 9.8 

Calero Reservoir CR LMB 9 436 89.5 9.8 

Calero Reservoir CR LMB 10 688 150 10.0 

Calero Reservoir CR LMB 11 177 37.3 7.1 

Calero Reservoir CR LMB 12 461 95.2 4.3 

Calero Reservoir CR LMB 13 446 96 6.2 

Calero Reservoir CR LMB 14 280 61.4 8.4 

Calero Reservoir CR LMB 15 548 113 5.9 

Calero Reservoir CR LMB 19 324 68.4 6.2 

Calero Reservoir CR LMB 20 304 61.9 4.6 

Calero Reservoir CR LMB 21 248 52.3 3.8 

Calero Reservoir CR LMB 22 319 73 4.3 

Calero Reservoir CR LMB 24 215 45.3 4.5 

Calero Reservoir CR LMB 25 1310 289 8.2 

Calero Reservoir CR LMB 27 451 97.6 10.2 

Lake Almaden LA LMB 1 1640 379 9.1 

Lake Almaden LA LMB 3 1630 364 7.2 

Lake Almaden LA LMB 4 1840 399 5.1 

Lake Almaden LA LMB 6 1580 358 5.1 

Lake Almaden LA LMB 7 1640 357 4.4 

Lake Almaden LA LMB 8 1550 353 6.1 

Lake Almaden LA LMB 9 1920 428 8.4 

Lake Almaden LA LMB 10 1780 378 5.6 

Lake Almaden LA LMB 11 1850 412 7.2 

Lake Almaden LA LMB 12 1580 403 8.4 
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Table B-2. Reservoir and Lake Sampling Results 

Location Sample ID 

Mercury 

(ng/g dw) 

Mercury 

(ng/g ww) Weight (g) 

Lake Almaden LA LMB 13 1880 412 6.2 

Lake Almaden LA LMB 14 1670 358 8.4 

Lake Almaden LA LMB 15 1730 370 7.9 

Lake Almaden LA LMB 16 1500 346 5.1 

Lake Almaden LA LMB 17 1700 379 9.7 

Lake Almaden LA LMB 18 1780 406 6.3 

Lake Almaden LA LMB 19 1610 349 6.2 

Lake Almaden LA LMB 20 1980 425 5.2 

Lake Almaden LA LMB 21 1570 355 6.2 

Lake Almaden LA LMB 22 1990 407 6.2 

Almaden Reservoir AR LMB 3 5830 1240 4.4 

Almaden Reservoir AR LMB 4 7620 1590 6.1 

Almaden Reservoir AR LMB 5 7730 1750 6.8 

Almaden Reservoir AR LMB 6 5880 1200 3.4 

Almaden Reservoir AR LMB 7 5350 1120 2.6 

Almaden Reservoir AR LMB 8 6570 1430 9.7 

Almaden Reservoir AR LMB 9 6410 1300 8.9 

Almaden Reservoir AR LMB 10 4680 1040 3.8 

Almaden Reservoir AR LMB 11 6200 1300 2.8 

Almaden Reservoir AR LMB 12 4850 1020 3.1 

Almaden Reservoir AR LMB 13 6110 1320 2.7 

Almaden Reservoir AR LMB 14 3830 795 3.2 

Almaden Reservoir AR LMB 15 5800 1220 2.6 

Almaden Reservoir AR LMB 16 4000 844 4.0 

Almaden Reservoir AR LMB 17 5200 1190 2.6 

Almaden Reservoir AR LMB 18 5640 1140 2.3 

Almaden Reservoir AR LMB 19 6700 1430 6.3 

Almaden Reservoir AR LMB 20 5210 1090 7.4 

Almaden Reservoir AR LMB 21 4950 1020 6.2 

Almaden Reservoir AR LMB 22 5870 1180 10.0 

Guadalupe Reservoir GR LMB 1 4280 901 9.3 

Guadalupe Reservoir GR LMB 2 4140 856 8.0 
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Table B-2. Reservoir and Lake Sampling Results 

Location Sample ID 

Mercury 

(ng/g dw) 

Mercury 

(ng/g ww) Weight (g) 

Guadalupe Reservoir GR LMB 3 2380 524 2.7 

Guadalupe Reservoir GR LMB 4 2900 657 8.7 

Guadalupe Reservoir GR LMB 5 4480 946 8.6 

Guadalupe Reservoir GR LMB 6 4190 846 9.5 

Guadalupe Reservoir GR LMB 13 3990 843 7.0 

Guadalupe Reservoir GR LMB 15 2910 674 3.0 

Guadalupe Reservoir GR LMB 23 3010 J 656 3.2 

Guadalupe Reservoir GR LMB 24 3980 800 4.2 

Guadalupe Reservoir GR BG 7 2200 508 8.0 

Guadalupe Reservoir GR BG 9 1890 454 4.7 

Guadalupe Reservoir GR BG 10 1780 415 6.2 

Guadalupe Reservoir GR BG 11 2820 628 5.1 

Guadalupe Reservoir GR BG 12 2350 605 8.4 

Guadalupe Reservoir GR BG 17 2470 599 5.5 

Guadalupe Reservoir GR BG 19 2610 601 4.2 

Guadalupe Reservoir GR BG 20 2040 486 3.8 

Guadalupe Reservoir GR BG 21 2210 457 4.0 

Guadalupe Reservoir GR BG 25 1830 437 6.0 

g = gram 

ID = identification 

ng/g dw = nanograms per gram dry weight  

ng/g ww = nanogram per gram wet weight  
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STATISTICAL RESULTS 
The results of the statistical analysis are presented below. 

 

 

Figure D-1. Distribution of Mercury by Species in Guadalupe Reservoir Samples 
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Figure D-2. Oneway Anova Test of Mercury by Species in Guadalupe Reservoir Samples 
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Figure D-3. Distribution of Mercury by Reservoir Location and Year 
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Figure D-4. Distribution of Mercury by Stream Location and Year 
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Figure D-4. Distribution of Mercury by Stream Location and Year (cont.) 

 

 

Figure D-5. Twoway Anova Test of Mercury by Location and Year 



 Appendix D 

 Statistical Results 

 C:\DOCUMENTS AND SETTINGS\MICHAEL_CARBIENER\LOCAL SETTINGS\TEMPORARY INTERNET FILES\CONTENT.OUTLOOK\SBO3QFC7\GUADYEAR2_FINAL.DOCX D-6 

 

Figure D-6. Twoway Anova Test of Mercury by Category (Stream v. Reservoir) and Year 

 

 




