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TMDL Elements

Problem Statement
Numeric Targets
Source Analysis
Linkage Analysis
Allocations
Implementation



CONCEPTUAL
MODEL

Mercury Behavior in the
Guadalupe River Watershed

Scientific Basis of the TMDL



Initial Project Phases

o “Synoptic Survey”
(Dry Season Sampling)
30 water samples
15 sediment samples

e Draift Conceptual Model
Testable hypotheses
Wiite Sampling Plan



Major Sampling Phases

o \Wet Season Sampling
105 water samples
30 sediment samples

o Dry Season Sampling

60 water samples (2 reservoirs)
300 fishi (40-cm, 8-cm, 5-cm)



Major Reports

o Data Collection Report

o Final Conceptual Model Report



TMDL Elements
In Conceptual Model

» Problem Statement

» Source Analysis
» Linkage Analysis

Main environmental
concern: “fishable”

IS It safe for humans
and wildlife to
consume the fish?




TO SOUTH BAY

Problem:
Mercury
Contaminated
Fish

LEXINGTON
RESERVOIR

RESERVOIR
4.3
0.96

Citation: Figure 3-25

® Fish sampling sites in streams e e Age-1 largemouth bass FI n al C O n C e ptu al M 0 d el
4_:_,__1%&;__8 Adult largemouth bass c’__ﬁf—:@ Age-1 California roach R e p O rt (Tetra Te C h 2 OO 5)

*Shading in fish indicate the relative magnitude of mercury concentrations measured.
*Numbers shown are the averages of fish-tissue mercury concentrations (mag/kg wet wt.)




TO SOUTH BAY

Problem:
Mercury
Contaminated
Fish

4"}.9 Guadalupe Reservoir:

1.1

e 6 ppMm average
In 40 ¢cm
P Largemouii bass

e P

R
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*Shading in fish indicate the relative magnitude of mercury concentrations measured.
*Mumbers shown are the averages of fish-tissue mercury concentrations (mg/kg wet wt.)




TMDL Elements
In Conceptual Model

e Problem Statement
» Source Analysis
o Linkage Analysis
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Four
sources

Mining Waste
o Urban Runoff

o Atmospheric
Deposition

o Natural Hg
In soll

Citation: figure by Tetra Tech
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Wet Season Total Mercury Loads
(10/1/2003 to 5/31/2004)
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TMDL Elements
In Conceptual Model

*Problem Statement Sources

*Source Analysis (Inorganic Mercury)
WV Linked

» Linkage Analysis Targets

(Bioaccumulation of
Organic (methyl)
Mercury)
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Linkage Between Sources,
Methylmercury, and Targets

Surface Water

Sources: Impoundments Numeric Targets
* Mining Wastes

- Urban Runoff N
« Atmospheric Hg™" M»
* Soil Water Flux )\

Me Hg Production Bioaccumulation
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Food Chain Biomagnification
of MeHg

Example Magnification Per Step

Algae Zooplankton Prey Fish Predator Fish
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Lower [Hg]..q = Lower [Hg]c.,

Guadalupe
Resenwir

eserwir Bottom Sediment Median Total
Mercury (mg/kg)
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Fish Total Mercury (mg/kg)

Calero Resenoir Standardized 40-cm Largemouth Bass

Lexington Resenvoir Sediment Mercury (mg/kg)
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Reference
Reservolr

Methylmercury
Production
In AnoXic

\Waters Is Key

“Impoundments™

Citation: Figure 3-25

Final Conceptual Model
Report (Tetra Tech 2005c)
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Seasonal Hypolimnion MeHg

Turnover and Greatest
Bioaccumulation

2004 Maximum Hypolimnion Methylmercury: 3.0
ng/L
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TMDL Elements

Problem Statement  Numeric Targets =

Numeric Goals or
Targets endpoints which
Source Analysis equate to

Linkage Analysis attainment of
Allocations Water Quality
Implementation Standards

= “Fishable”

21



Wildlife Trargets

TL3 Fish TL3 Fish
50 — 150 mm 150 — 350 mm
0.05 ppm 0.10 ppm

USEWS calculation
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Human Health Targets

Equivalent in

Typical Size and TL4 Fish
Species of Fish (40 cm
Consumed Largemouth
bass)
0.3 ppm 0.6 ppm

USEPA NeHg criterion
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Target = BW_ X Dose
Consumption
BW = Body Weight
Dose = Safe Dose off MeHg

Consumption = Fish Intake at
Trophic Level
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TMDL Elements

Problem Statement  TMDL = total allowed
Numeric Targets pollutant amount
Source Analysis

Linkage Analysis TMDL = combination

Allocations of the allocations to

Implementation point and nen-point
SOUrces
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Impoundment & Mining Allocations

Based on Fish in Reference Reservoir meet
Targets (“Fishable™)

40-cm Largemouth bass:
0.6 ppmi < 0.66 ppm TL4 human health target

Age-1 Largemouth bass:
0.09 ppm @' 89 mm length eguals
0.045 1n TLSi< 0.05 ppm wildliie tanget
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Standardized 40 cm

Largemouth Bass in Bay Area
Waterbodies (mg/kg wet wt

Waterbody Total Hg (mg/kg)
Guadalupe Reservoir 5.8
Almaden Reservair 1.6
_ake Almaden 2.1
Stevens Creek Reservair 14
Anderson Reservoir 1.3
Calero Reservoir 1.2
Soulajule Reservair 1.1
Del Valle Reservoir 03
Nicasio Reservoir 0.8
_Lexington Reservoir 0.6
_ake Chabot 0.6
_afavette Reservoir 0.4



Turnover and Greatest
Bioaccumulation

ng/L

y =0.0169x - 642.62
R? =0.7667
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Downstream Implications

Guadalupe Creek
Alamitos Creek
Los Gatos Creek
Calero Creek
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Mining Waste Allocation

Guadalupe
Resenwir

N |

Resenwoir Bottom Sediment Median Total
Mercury (mg/kg)
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Fish Total Mercury (mg/kg)

Calero Resenoir Standardized 40-cm Largemouth Bass

Lexington Resenvoir Sediment Mercury (mg/kg)

0.1 ppm [Hg].,; Into Impoundments
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TMDL Elements

Problem Statement
Numeric Targets
Source Analysis
Linkage Analysis
Allocations

» |Implementation
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Start in Headwaters:
New Almaden

0.1 ppm mercury
In erodable soll fines
transported in runoft

BMPS for erosion control
W/in 101yirs
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Impoundment MeHg
Production

Thermal stratification (natural, good)

Low DO In
hypolimnion

l

SRB produce MeHg

SRB produce HS
which dissolves mining waste
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IS Oxygen the
Solution to MeHg?

Thermal stratification (natural, good)

oxygenated

hypolimnion ¥
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Summary

Surface Water

rc Dissolved Impoundments Numeric Targets

« Urban Runoff
« Atmospheric
Deposition

« Soil

Methylmercury Production Bioaccumulation

Figure S-1 Solving the Mercury Problem

Citation: figure prepared by Tetra Tech
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