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Terms and Acronyms Terms Used in this Report
(the hyperlinks will take you to a webpage with more information about the acronym or the term)

AGR

Agricultural Supply — Uses of water for farming, horticulture, or ranching including
but not limited to irrigation, stock watering, or support of vegetation for range
grazing.

antidegradation

Antidegradation policies are provisions of federal and state law that require that
wherever the existing quality of water is better than the quality of water established
by water quality objectives, such existing water quality shall be maintained unless
otherwise provided by the provisions of the state anti-degradation policy (see
Basin Plan section 11.A.).

background levels

Background levels refer to the chemical, physical, and biological conditions in a
medium (e.g., water, soil) that would exist without human-caused changes in the
watershed. Background levels (also referred to as “background conditions”) result
from natural geomorphological processes such as weathering or dissolution.

Basin Plan

Water Quality Control Plan for the Central Coastal Basin.

biostimulation

As used herein, “biostimulation” refers to a state of excess growth of algae due to
anthropogenic nutrient inputs into an aquatic system. Biostimulation is
characterized by a number of other factors in addition to nitrogen and phosphorus
inputs; for example, dissolved oxygen levels, chlorophyll a, sunlight availability,
and pH"®.

beneficial uses

Legally designated uses of waters of the state that may be protected against water
quality degradation including, but not limited to, drinking water supply, agricultural
supply, aquatic habitat.

CDFW California Department of Fish and Wildlife
Cold Freshwater Habitat — Uses of surface waters that support cold water
COoLD ecosystems including, but not limited to, preservation or enhancement of aquatic

habitats, vegetation, fish, or wildlife including invertebrates.

degradation

In the context of state and federal antidegradation policies, “degradation” refers to
a deterioration of existing levels of good water quality. The State Water
Resources Control Board states that “the term ‘degradation’ refers to impacts on
water quality even if beneficial uses are not unreasonably affected.”

Groundwater Recharge —Uses of surface waters for natural or artificial recharge of

GWR groundwater for purposes of future extraction and maintenance of water quality.
Harmful Algal Blooms (often abbreviated HABS) are overgrowths of algae in water.
Some produce dangerous toxins but even nontoxic blooms hurt the environment

HABs and local economies. Nutrient pollution from human activities makes HABs more

severe and frequent. (USEPA). Freshwater cyanobacterial blooms that produce
highly potent cyanotoxins are known as cyanobacterial HABs (cyanoHABS).

high quality water

High quality water is defined by the State Water Resources Control Board as
those waters which contain levels of water quality constituents or characteristics
that are better than the established water quality objectives. High quality waters
are determined based on specific properties or characteristics. Therefore, waters
can be of high quality for some constituents or beneficial uses, but not for others.”

HUC

Hydrologic unit code

impairment
impaired water

The USEPA defines “impaired waters” as waters that are too polluted or otherwise
degraded to meet water quality standards.

load allocation

The load allocation is the portion of the receiving water's loading capacity
attributed to (1) nonpoint sources of pollution and (2) natural background sources.

loading capacity
assimilative capacity

The loading capacity (also called assimilative capacity) is the greatest amount of a
pollutant that a water body can assimilate and still meet water quality standards.

MS4

Municipal separate storm sewer systems

MUN

Municipal and Domestic Supply — Uses of water for community, military, or
individual water supply systems, including but not limited to drinking water supply.
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Terms and Acronyms Terms Used in this Report

(the hyperlinks will take you to a webpage with more information about the acronym or the term)

NHDPIus

National hydrography dataset plus

nuisance

State law defines nuisance, as anything that Is injurious to health, or is indecent or
offensive to the senses, or an obstruction to the free use of property; affects an
entire community, neighborhood, or considerable number of persons; and is a
result of the treatment or disposal of waste (see Porter Cologne Water Quality
Control Act § 13050(m).

N03 or NOa-N

nitrate or nitrate as nitrogen

Nonpoint source

Nonpoint source (NPS) pollution unlike pollution from industrial and sewage
treatment plants, comes from many diffuse sources from movement of water and
soil across the landscape. As the runoff moves, it picks up and carries away
natural and manmade pollutants from the landscape, finally depositing them into
receiving waters.

NPDES

National pollutant discharge elimination system

OWTS

Onsite wastewater treatment systems

Point Source

Point sources of pollution refer to discrete conveyances, such as pipes or man
made ditches that discharge pollutants into waters of the United States. This
includes not only discharges from municipal wastewater treatment plants and
industrial facilities, but also collected storm drainage from larger urban areas,
certain animal feedlots and fish farms, some types of ships, tank trucks, offshore
oil platforms, and collected runoff from many construction sites.

Pollution

State law defines pollution as “an alteration of the quality of the waters of the state
by waste to a degree which unreasonable affects the waters for beneficial uses”
(see Porter Cologne Water Quality Control Act § 13050(l). Pollution is defined in
federal regulation as “the manmade or man induced alteration of the chemical,
physical, biological, and radiological integrity of the water.”

Receiving water

A receiving water is a stream, river, lake, ocean, or other surface or groundwaters
into which treated or untreated wastewater is discharged.”

STEPL

Spreadsheet tool for estimating pollutant load

threatened waterbody

A threatened waterbody is any waterbody that currently attains water quality
standards, but for which existing and readily available data and information on
adverse declining trends indicate that water quality standards will likely be
exceeded by the time the next list of impaired or threatened waterbodies is
required to be submitted to EPA.

TMDL Total maximum daily load
USEPA United States Environmental Protection Agency

Warm Freshwater Habitat — Uses of surface waters that support water ecosystems
WARM including, but not limited to, preservation or enhancement of aquatic habitats,

vegetation, fish, or wildlife including invertebrates.

waste load allocation

The waste load allocation is the portion of a receiving water's loading capacity that
is allocated to NPDES-permitted point sources of pollution.

waterbodies

From the perspective of federal law, waterbodies are a geographically defined
portion of navigable waters, waters of the contiguous zone, and ocean waters
under the jurisdiction of the United States, including segments of rivers, streams,
lakes, wetlands, coastal waters and ocean waters.

waters of the state

“Waters of the state” means any surface water and groundwater, including saline
waters, within the boundaries of the state” [Water Code section 13050(¢e)].

WBD

Watershed boundary dataset

Vi
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https://www3.epa.gov/region6/water/npdes/tmdl/definitions.htm
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Terms and Acronyms Terms Used in this Report
(the hyperlinks will take you to a webpage with more information about the acronym or the term)

A See: U.S. Fish and Wildlife Service, 2011. 5-Year Review, Summary and Evaluation: Rorippa gambellii [Nasturtieum
gambelli] (Gambel's watercress). September 2011, Ventura Fish and Wildlife Office.

B The term “eutrophication” has often been considered to be synonymous or interchangeable with the term
“biostimulation.” California central coast researchers have noted that the word “eutrophication” is problematic because it
lacks scientific specificity. These researchers recommend that the regional water quality control boards not use the word
(see Rollins, Los Huertos, Krone-Davis, and Ritz, 2012, Algae Biomonitoring and Assessment for Streams and Rivers of
California’s Central Coast).

Vii
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1. Introduction

This report provides an analysis of available monitoring data pertaining to the development of
Total Maximum Daily Loads (TMDLSs) for biostimulatory substances for waters of the Elkhorn

Slough watershed. This watershed is also known as the Bolsa Nueva watershed (Hydrologic
Unit 306).

Staff of the Central Coast Regional Water Quality Control Board (Central Coast Water Board)
has identified impairments of dissolved oxygen, pH, chlorophyll-a, and un-ionized ammonia in
surface waters within the Elkhorn Slough watershed.

The report provides background information about the identification of the impairments,
characteristics of the watershed and its landuses, and analysis of data that will inform
development of subsequent components of a Total Maximum Daily Load for the impairments to
the Elkhorn Slough watershed.

1.1 Clean Water Act Section 303(d)

The broad objective of the federal Clean Water Act is to restore and maintain the chemical,
physical and biological integrity of the Nation’s waters. Section 303(d) of the Clean Water Act
requires that states make a list of waters that are not attaining water quality standards. The
U.S. Environmental Protection Agency (USEPA) reviewed and approved California’s 2010
Clean Water Act section 303(d) list of impaired waterbodies (303(d) list). The 303(d) list is
available at the following website:

http://www.waterboards.ca.gov/water issues/programs/tmd|/2010state ir_reports/category5_re

port.shtml

Under the Clean Water Act, states are required to develop TMDLs for waterbodies on the
303(d) list. A TMDL is defined as the maximum amount of a pollutant that a waterbody can
receive and still meet water quality standards. TMDLs must account for all sources of the
pollutants that caused the waterbody to be listed. Federal regulations require that the TMDL, at
a minimum, account for contributions from point sources (federally permitted discharges) and
contributions from nonpoint sources. The USEPA reviews and approves TMDLs.

1.2 Project Area

The Elkhorn Slough watershed is one of five watersheds of the Salinas River drainage area.
Surface water flow from these five watersheds eventually deposits into the Monterey Bay near
the harbor in Moss Landing, California. Waters of Monterey Bay near the discharge point are
part of the Monterey Bay National Marine Sanctuary. The entire Salinas River drainage area
covers 3,519 square miles and consists of the following watersheds (from north to south):
Elkhorn Slough, McClusky, Moro Cojo, Gabilan/Tembladero, and Salinas (Figure 1-1). A TMDL
is currently in place for nutrients in the lower Salinas River watershed that covers the Moro
Cojo, Gabilan/Tembladero, and Salinas subwatersheds
(http://www.waterboards.ca.gov/centralcoast/water_issues/programs/tmdl/docs/salinas/nutrients
/index.shtml).

Figure 1-1. Five watersheds of the Salinas River drainage area.


http://www.waterboards.ca.gov/water_issues/programs/tmdl/2010state_ir_reports/category5_report.shtml
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http://www.waterboards.ca.gov/centralcoast/water_issues/programs/tmdl/docs/salinas/nutrients/index.shtml
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The project area and focus of this TMDL is the Elkhorn Slough watershed. The geographic
scope of the project area encompasses approximately 51 square miles (32,953 acres) in
northern Monterey and western San Benito Counties between the Pajaro and Salinas Valleys,

to the north and south, respectively (Figure 1-2). The Elkhorn Slough watershed comprises 1.5
percent of the larger Salinas River drainage area.
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Figure 1-2. The Elkhorn Slough watershed (TMDL Project Area).
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The watershed is characterized by intertidal mudflats, salt marsh, coastal dunes, oak
woodlands, chaparral, and upland areas. Nearby land uses include agriculture, row crops,
cattle grazing, and housing. The lower portion of the project area is dominated by the Elkhorn
Slough Estuary, one of the largest coastal wetlands in California. Bennett Slough is a sub-
watershed of the Elkhorn Slough watershed located in the western end of the watershed.

The Elkhorn Slough has a dynamic hydrology and is a shallow, tidal, and seasonal estuary. The
main channel and some marshes are subject to tidal exchange. Other areas are diked to
prevent tidal exchange or have tide gates installed to prevent saltwater from flowing inland.

The hydrography has changed since the late 1800s due to human activities. In 1946, the U.S.
Army Corps of Engineers dredged a new opening to the Pacific Ocean at Moss Landing. This
action opened the slough to direct tidal energy and caused water channels to become deeper
with faster-flowing waters, resulting in a loss of salt marsh habitat (Elkhorn Slough Foundation
2002). The volume of saltwater exchanged by the tides, or tidal prism, has increased since the
Moss Landing opening was created.
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The only significant source of freshwater into the slough is from Carneros Creek in the upper
watershed, which generally does not flow from July to October. Freshwater also enters the
slough from the Old Salinas River channel which is a source of nutrients and pollutants that mix
with salt water through tidal action.

1.3 Pollutants Impairing Elkhorn Slough and Their Environmental
Impacts

The intent of this TMDL is to resolve the impairments or impacts to the beneficial uses as
indicated by excursions/exceedances of water quality standards and thresholds as identified
consistent with Section 303(d) of the Clean Water Act. This is typically accomplished by
identifying levels of pollutant loading and methods to reduce the load so beneficial uses are met
and the waters are protected and in good condition.

Simultaneous with resolving the identified impairments, Central Coast Water Board staff will
seek to reduce risks to human health and to address degradation of aquatic habitats, consistent
with the Central Coast Water Board’s two highest priorities* as listed in priority order below:

1) Preventing and Correcting Threats to Human Health
2) Preventing and Correcting Degradation of Aquatic Habitat

The pollutants to be addressed in this Elkhorn Slough watershed TMDL are biostimulatory
substances or indicators of biostimulation: nutrients, dissolved oxygen, pH, chlorophyll-a, and
un-ionized ammonia.

Algal blooms, resulting from the biostimulatory effects of nutrients, are steadily on the rise
nationwide, and related toxins have potentially serious health and ecological effects. The
USEPA reported that nitrogen and phosphorus pollution, and the associated degradation of
drinking and environmental water quality, has the potential to become one of the costliest and
most challenging environmental problems the nation faces (USEPA 2011). Reducing the
amount of nutrients that enter a waterbody will help preserve and maintain aquatic life beneficial
uses.

While nutrients — specifically nitrate and orthophosphate — are essential for plant growth and are
ubiquitous in the environment, they are considered pollutants when they occur at levels which
have adverse impacts on water quality; for example, when they cause toxicity or eutrophication

Eutrophication is the excessive and undesirable growth of algae and aquatic plants that may be
caused by excessive levels of nutrients. Eutrophication effects typically occur at somewhat
lower nutrient concentrations than toxic effects.

Both biostimulation and eutrophication can affect the entire aquatic food web, from algae and
other microscopic organisms, through benthic macroinvertebrates (principally aquatic insect
larvae), through fish, to the mammals and birds at the top of the food web.

Some portions of Elkhorn Slough are impaired by elevated levels of un-ionized ammonia in the
water column. Un-ionized ammonia is highly toxic to aquatic life.

! See Staff Report for the July 11, 2012 Central Coast Water Board meeting
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Chapter two of the Water Quality Control Plan for the Central Coastal Basin (Basin Plan)
describes beneficial uses of water to be protected (Central Coast Water Board 2011).
Beneficial uses and water quality objectives are discussed in more detail in Chapter 3 (below).

2 Watershed Setting

2.1 Land Use and Land Cover

Land use conditions play an important role in pollutant loading to the Elkhorn Slough watershed,
thus evaluating land cover is an important part of developing this TMDL. The Elkhorn Slough
watershed is a largely undeveloped watershed. As can been seen in Table 2-1 and Figure 2-1,
the four main land covers are grassland/herbaceous, developed open space, evergreen forest,
and shrub/scrub. These four land covers make up nearly 70% of the total watershed area.

Table 2-1. Land cover in the Elkhorn Slough watershed according to NLCD, 2011.

Percent of

Landcover total area Acres

Grassland/Herbaceous 22.5% 7,798
Developed, Open Space 22.4% 7,751
Evergreen Forest 16.5% 5,735
Shrub/Scrub 8.4% 2,909
Cultivated Crops 7.8% 2,709
Mixed Forest 6.5% 2,250
Developed, Low Intensity 5.0% 1,728
Emergent Herbaceous Wetlands 4.2% 1,458
Open Water 3.1% 1,066
Developed, Medium Intensity 1.7% 602
Woody Wetlands 0.8% 288
Pasture/Hay 0.7% 229
Barren Land (Rock/Sand/Clay) 0.2% 81
Developed, High Intensity 0.2% 75
Total 100 34,680
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Figure 2-1. Land cover in the Elkhorn Slough watershed according to NLCD, 2011.
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2.2 Hydrology

Evaluating the hydrology of the Elkhorn Slough watershed is an important component of
evaluating nutrient transport and loading. UC Santa Cruz (2008) provided a summary of the
hydrology in Elkhorn Slough.

The hydrology of Elkhorn Slough has changed dramatically since the 1880s.
Historically, the slough was a network of interconnected estuarine arms and
perennial freshwater sources. Berms, culverts and tidal gates have cut off
tidal flow to many portions of the slough. The Old Salinas River channel;
Moro Cojo, Tembladero, and Bennett Sloughs; and upper margins of Elkhorn
main channel (Porter Marsh, North Marsh) receive little to no tidal flow (varies
by site). In contrast, the main channel of the slough, artificially opened to
allow vessels, no longer functions as a backwater, stagnant waterway. The
slough experiences semi-diurnal tidal action. Water in the lower portion of
the slough and harbor has a residence time less than one day, while water in
the northern portion of the main channel has longer residence time, with a
large range between 1 and 50 days depending on the freshwater inputs
(Largier 1997; Caffrey 2007). Finally, surface water and groundwater
extractions have reduced freshwater sources and altered habitat types.
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Currently, the main channel extends inland for 11.4 kilometers (km) from
Monterey Bay. It receives seawater exchanges through the mouth and
terrestrial freshwater from the Salinas River, an assortment of small creeks
and runoff from local terrestrial sources. Some areas have limited tidal
exchange and water quality is subject to adjacent land uses, while other
areas have extremely high flows with have marine dominated waters.

As noted in the paragraph above, the Elkhorn Slough experiences bidirectional flow due to tidal
influences. Flows in the slough can move west to east during a flood tide and east to west
during an ebb tide. See Figure 2-2 for a visual depiction of these tidal flows. In addition to the
tidegates shown in Figure 2-2, there are many additional hydrologic modifications within the
slough that artificially alter the flow in and out of the slough. The Elkhorn Slough Tidal Wetland
Plan (2005) illustrated the locations of these tidal restrictions, reproduced here as Figure 2-3.

Figure 2-2. Depiction of incoming and outgoing tides in the Elkhorn Slough.
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Figure 2-3. Schematic showing hydrological modifications within and near the Elkhorn Slough
watershed (Figure is a direct copy of Figure 11 in the Elkhorn Slough Tidal Wetland Plan by
Peichel et al. 2005).
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Figure 11. The white dots illustrate tidal restrictions by tide gates or culverts and white and
grav lines indicatelevees and berms in Elkhom Slough in 2004. Warmer colors (red) show
lower elevations based on uncorrected LIDAR. data.
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The Salinas River Nutrient TMDL (Central Coast Water Board 2013) identified the magnitude of
freshwater surface inflows (on a mean annual acre-feet volumetric basis) to the Elkhorn Slough
from its major freshwater tributaries using the NHDPIlus hydrologic attribute dataset. The
Salinas River Nutrient TMDL quantified the volume of freshwater entering Elkhorn Slough from
the Salinas River watershed, most notably from the Old Salinas River and the Tembladero
Slough. Figure 2-4 shows the estimated surface water inflows into Elkhorn Slough. Staff
determined that other researchers arrived at similar numbers for freshwater input into the slough
(see Table 2-2). For example, the Final EIR for the Pure Water Monterey project (DD&A 2006,
Volume 11l (3-14)) estimated that the Old Salinas River contributes approximately 30 cubic feet
per second (cfs) of freshwater to the Slough per day during the summer months. During the
winter months, the flow would be higher due to precipitation. If we convert the EIR’s estimate of
cfs to acre-feet/year, we arrive at 21,733 acre-feet/year, which is about half the amount of flow
compared to the estimated average yearly flows using the NHDPIlus dataset. Novak (2011)
estimated similar summer freshwater flow numbers as shown in Table 2-2. Note that the major
difference between the NHDPIlus flow estimates and the other two estimates for freshwater input
to the slough is that NHDPIlus provides an annual flow estimate whereas the other two provides
estimates for the summer season only.

There are several reasons the EIR’s flow estimates are lower than NHDPIus’. One, NHDPIlus
values incorporate data over a longer period of time; therefore wet, moderate and dry years are
all averaged. Two, the EIR flow numbers are for summer only and therefore are a lower
estimation of flow because most precipitation occurs outside the summer months. Three, the
lower flow numbers from the EIR could be attributed to the drought in California over the last
couple of years.

Table 2-2. Summary of fresh and saltwater inputs to Elkhorn Slough from multiple sources.

FRESHWATER INPUTS to Elkhorn Slough”

Average annual flow from

Old Salinas River Estuary Source Comments
(acre-feet/year)
52,302 NHDPIus hydrologic attribute | Average annual flow

dataset as cited in the Salinas
River Nutrient TMDL (Central
Coast Water Board 2013)

21,733 EIR for Pure Water Monterey | Average annual flow
(DD&A 2016) (summer months only)
12,783 — 38,350 California State University Average annual flow
Monterey Bay - Master's (summer months only).
Thesis (Novak 2011) Notes that summer flows were

driven by irrigation runoff.

SALTWATER INPUTS to Elkhorn Slough

Average inflow rate to
Elkhorn Slough from

Monterey Harbor and Ocean Source Comments
(acre-feet/year)
4,107,620 EIR for Pure Water Monterey | Estimate represents two tidal
(DD&A 2016) cycles

T — Freshwater flows in this table only include the Old Salinas River because the other freshwater sources into the
slough are very minimal in comparison to the Old Salinas River. For example, Carneros Creek, as depicted in Figure
2-4, is typical dry in the summer.
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As can be seen in Table 2-2, a majority of the flow into the Elkhorn Slough is coming from tidal
inflows (approximately 99%, depending on the time of the year and precipitation). Note that flow
estimates presented here include both marine and surface water contributions. At the time of
the writing of this report, we do not have information regarding the amount of freshwater
entering the slough via groundwater.

10
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Figure 2-4. Elkhorn Slough, estimated surface water inflows (Figure taken from Figure 3-51 in
the Salinas River Nutrient TMDL (2013) on page 172).
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2.3 Estuarine characteristics

Salt marshes constantly experience two dynamic processes; being submerged and outward and
upward expansion, which is known as accretion. As stated in Wetlands, “These two processes
are, to some extent, self-regulating; as a marsh subsides, it is inundated more frequently and,
thus, receives more sediment and stores more peat. Conversely, if a marsh accretes faster

11
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than it is submerging, it gradually rises out of the intertidal zone, is flooded less frequently,
receives less sediment, and oxidizes more peat (Mitsch and Gosselink 2000).

Elkhorn Slough tidal salt marshes are dominated by pickleweed (Salicornia pacifica) (Woolfolk
and Labadie 2012). One of the most widespread seagrass species is eelgrass (Zostera marina
L), which grows in shallow, protected waters, rooted in unconsolidated sediments.

3 Water Quality Standards

Water quality standards are provisions of state and federal law intended to implement the Clean
Water Act. In accordance with state and federal law, California’s water quality standards consist
of:

» Beneficial uses, which refer to legally-designated uses of waters of the state that may be
protected against water quality degradation (e.g., drinking water supply, recreation,
aquatic habitat, agricultural supply, etc.)

» Water quality objectives, which refer to limits or levels (numeric or narrative) of water
guality constituents or characteristics that provide for the reasonable protection of
beneficial uses of waters of the state.

» Anti-degradation policies, which are implemented to maintain and protect existing water
quality, and high quality waters.

Therefore, water quality standards consist of three elements: beneficial uses, water quality
objectives, and anti-degradation policies.

3.1 Beneficial Uses

The Basin Plan establishes beneficial uses for surface and ground waters for all waters in the
Central Coast Region. Beneficial uses are regarded as existing whether the waterbody is
perennial or ephemeral, or the flow is intermittent or continuous. The Basin Plan states that
surface waterbodies within the region that do not have beneficial uses specifically designated
for them are assigned the beneficial uses of “municipal and domestic water supply” and
“protection of both recreation and aquatic life.” Staff interprets this general statement of
beneficial uses to encompass the beneficial uses of REC-1, REC-2, MUN, along with all
beneficial uses associated with aquatic life.

Beneficial uses for the Elkhorn Slough watershed are listed in Chapter 2 of the Basin Plan and
are reproduced in Table 3-1.

Table 3-1. Basin Plan beneficial uses for the Elkhorn Slough watershed.

Waterbody Name MUN | AGR | PRO | IND | GWR | REC-1 | REC-2 | WILD | COLD WARM| MIGR | SPWN | BIOL | RARE | EST |FRESH| NAV | POW |COMM|AQUA | SAL |SHELL
McClusky Slough X X X X X X X X X
Elkhorn Slough X X X X X X X X X X X X X X

Los Carneros Creek X X X X X X X X X
Bennett Slough/Estuary X X X X X X X X X X X
Parsons Slough X X X X X X X X X X

12
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3.2 Water Quality Objectives & Criteria

The Basin Plan contains specific water quality objectives that apply to nutrients and nutrient-
related parameters. In addition, the Central Coast Water Board uses established, scientifically-
defensible numeric criteria to implement narrative water quality objectives, and for use in 303(d)
list assessments. These water quality objectives and criteria are established to protect

beneficial uses and are compiled in Table 3-2.

13
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Table 3-2. Water quality objectives and numeric criteria for selected parameters.

Constituent
Parameter

Source of Water Quality
Objective/Criteria

Numeric Target

Primary Use Protected

Dissolved Oxygen

Basin Plan general objective

Dissolved Oxygen shall not be depressed
below 5.0 mg/L at any time;

Median values should not fall below 85%
saturation.

General objective for all Inland Surface Waters, Enclosed Bays, and
Estuaries

Basin Plan numeric objective

Dissolved Oxygen shall not be depressed
below 5.0 mg/L (WARM);

Dissolved Oxygen shall not be depressed
below 7.0 mg/L (COLD, SPWN).

COLD (Cold Freshwater Habitat), WARM (Warm Freshwater
Habitat), SPWN (Fish Spawning)

Basin Plan general objective

The pH value shall not be depressed below
7.0 nor raised above 8.5

General objective for all Inland Surface Waters, Enclosed Bays, and
Estuaries

The pH value shall not be depressed below

MUN (Municipal/Domestic Supply), REC-1 (Water Contact

objective®

151, Subchapter 2B, Rule 0211

pH Basin Plan numeric objective 6.5 nor raised above 8.3 Recreation), REC-2 (Non-contact Water Recreation)
. . — The pH value shall not be depressed below | COLD (Cold Freshwater Habitat) and WARM (Warm Freshwater
Basin Plan numeric objective . .
7.0 nor raised above 8.5 Habitat)
. . 40 pg/L N . . . —
Chlorophyll-a Basin Plan narrative North Carolina Administrative Code, Title Numeric listing criteria to implement the Basin Plan biostimulatory

substances objective for purposes of 303(d) list assessments

Un-ionized Ammonia

Basin Plan numeric objective

0.025 mg/L

General objective for all Inland Surface Waters, Enclosed Bays, and

Nitrite as Nitrogen

Basin Plan narrative
objective

California Office of Environmental Health
Hazard Assessment suggested public
health goal

as Nitrogen Estuaries (toxicity objective)
Nitrate as Nitrogen Basin Plan numeric objective | 10 mg/L MUN (Municipal/Domestic Supply) and GWR (Groundwater
Recharge)
1 mg/L

Human Health

Biostimulatory
Substances

Basin Plan narrative
objective®

Nutrient-related constituents that are
normally developed based on reach scale
characteristics. Values may vary.

General objective for all Inland Surface Waters, Enclosed Bays, and
Estuaries (biostimulatory substances objective) -- (e.g., WARM,
COLD, REC, WILD, EST)

A

The Basin Plan toxicity narrative objective states: “All waters shall be maintained free of toxic substances in concentrations which are toxic to, or which produce detrimental
physiological responses in, human, plant, animal, or aquatic life.” (Toxicity Objective, Basin Plan, Chapter 3)

® The Basin Plan biostimulatory substances narrative objective states: “Waters shall not contain biostimulatory substances in concentrations that promote aquatic growths to
the extent that such growths cause nuisance or adversely affect beneficial uses.” (Biostimulatory Substances Objective, Basin Plan, Chapter 3)

14
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3.3 Differences in reporting water quality values

Water quality constituents are reported using different units of measurement, depending on who
is collecting and analyzing the data. An example of a constituent that is often reported using
different units is nitrate. Researchers often use the units micromoles per liter (umol/L or pM)
while an agency such as the Central Coast Water Board reports nitrate in milligrams per liter
(mg/L). Depending on who uses the data, the user may be more comfortable with mg/L vs
pmol/L and vice versa. The chart shown in Figure 3-1 is provided for the reader’s use
throughout this document as units will be reported in milligrams and micrograms per liter.

Figure 3-1. Chart showing the conversion for nitrate as N from mg/L to pmol/L. Note that the
red line signifies the drinking water standard of 10 mg/L.
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3.4 Anti-degradation Policy

In accordance with section II.A of the Basin Plan, wherever the existing quality of water is better
than the quality of water established in the Basin Plan as objectives, such existing quality
shall be maintained unless otherwise provided by provisions of the state anti-degradation
policy. Practically speaking, this means that where water quality is better than necessary to
support designated beneficial uses, such existing high water quality shall be maintained and
further lowering of water quality is not allowed except under conditions provided for in the anti-
degradation policy.

USEPA has also issued detailed guidelines for implementation of federal anti-degradation
regulations for surface waters (40 CFR 131.12). To ensure consistency, the State Water
Resources Control Board has interpreted Resolution No. 68-16 (i.e., the state anti-degradation
policy) to incorporate the federal anti-degradation policy. It is important to note that federal
policy only applies to surface waters, while state policy applies to both surface and ground
waters.

Indeed, USEPA recognizes the validity of using TMDLs as a tool for implementing anti-
degradation goals:

15
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“Identifying opportunities to protect waters that are not yet impaired: TMDLSs are
typically written for restoring impaired waters; however, states can prepare
TMDLs geared towards maintaining a “better than water quality standard”
condition for a given waterbody-pollutant combination, and they can be a useful
tool for high quality waters.” (USEPA 2014)

4 Pollutants Analyzed

Central Coast Water Board staff has identified impairments of dissolved oxygen, pH,
chlorophyll-a, and un-ionized ammonia in surface waters within the Elkhorn Slough watershed.
Table 4-1 shows 303(d) listings for biostimulatory substances in the watersheds to be
addressed by this TMDL project.

16
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Table 4-1. 303(d) listings for biostimulatory substances in the Elkhorn Slough watershed.

Waterbody Water | Watershed Pollutant Assessed | First Identified Potential Impaired
Name Type Calwater / Area or Year Sources Beneficial
USGS HUC* Length | Listed Use
Elkhorn Estuary |30600014/ | Low Dissolved 2034 2010 |Agriculture, Grazing- COoLD
Slough 18060011 Oxygen Acres Related Sources, WARM
Natural Sources, Urban
Runoff/Storm Sewers
pH 2034 2010 |Agriculture, Grazing- COoLD
Acres Related Sources, WARM
Natural Sources, Urban | MAR
Runoff/Storm Sewers REC-1
REC-2
Moss Landing |Bay & |30600014 / | Low Dissolved 79 Acres 2010 | Unknown COLD
Harbor Harbor |18060011 Oxygen MAR
" " " pH 79 Acres [2010 | Unknown COLD
MAR
REC-1
REC-2
Los Carneros |River & |30600010 / |Low Dissolved 12 Miles  |2010 | Agriculture COLD
Creek Stream | 18060011 Oxygen
(Monterey
Co.)
" pH 12 Miles  |2010 | Agriculture, Unknown MUN
COLD
REC-1
REC-2
Chlorophyll-a 12 Miles  |2010 | Agriculture COoLD
Ammonia (Un- 12 Miles  |2006 |Unknown COoLD
ionized) WARM
Bennett River & |30600014/ | Low Dissolved 1.9 Miles |2010 |Unknown COLD
Slough Stream |18060011 Oxygen
pH 1.9 Miles {2010 |Unknown COLD
WARM
REC-1
REC-2
Chlorophyll-a 1.9 Miles |2010 |Unknown COLD
WARM

* USGS HUC = United States Geological Survey Hydrologic Unit Code

5 Water Quality Data Analysis

Elkhorn Slough is a much-studied area and several agencies generously contributed their water
guality monitoring data for this report. This chapter presents a summary of the sources of water
guality monitoring data for the Elkhorn Slough watershed and surrounding areas. The data
were analyzed for descriptive statistics for each pollutant in Table 4-1 and also for other water
guality parameters that may be indicators of biostimulation (including nitrate, nitrite,
orthophosphate, floating algae cover, and temperature).

The analysis of spatial trends is used to determine the relative concentration of a measured
parameter across geographical areas (i.e., the many monitoring stations). The analysis of

17



Elkhorn Slough TMDL Data Analysis Report Draft September 2016

temporal trends is used to determine if the concentration of a measured parameter is
significantly increasing or decreasing over time.

Lastly, the analysis of seasonal trends is used to determine cyclic changes in a measured

parameter over the course of a year (seasonal trends) or over the course of a day (daily or diel
trends).

5.1 Data Sources and Monitoring Stations

Five major sources of water quality monitoring data were identified for the Elkhorn Slough
watershed:

1) Central Coast Ambient Monitoring Program (CCAMP).

2) National Oceanographic and Atmospheric Administration (NOAA) National Estuarine
Research Reserve System.

3) Elkhorn Slough National Estuarine Research Reserve (NERR) Volunteer Water Quality
Monitoring Program.

4) Monterey Bay Aquarium Land-Ocean Biogeochemical Observatory (LOBO) Water Quality
Monitoring Program.

5) Coastal Watershed Council (CWC), Snapshot Day monitoring results.

Information contained from these five data sources was compiled into a single database
consisting of 10.1 million records with 10 variables. A subset of the database was extracted for
18 analytes of interest resulting in 7.95 million records. Most of the data records are from the
NOAA (79%) and LOBO (20%) data sources.

The five data sources represent water quality data collected at 55 monitoring stations. These
monitoring stations are depicted in Figure 5-1. Details of the 55 monitoring stations (such as
watershed, distance from the Moss Landing mouth, station description, tidal exchange, and
monitoring period) are presented in the Appendix (Table A-1).
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Figure 5-1. Water quality monitoring stations in the Elkhorn Slough area.
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5.1.1 CCAMP Data

Staff downloaded monitoring data on December 11, 2014 from the CEDEN website for
Monterey and San Benito Counties (http://ceden.waterboards.ca.gov/AdvancedQueryTool).
CCAMP monitoring stations in the Elkhorn Slough watershed area are depicted in Figure 5-2
and station descriptions are contained in Table 5-1. The available monitoring data represents

the time period from 2012 to 2014.
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Figure 5-2. Location of CCAMP water quality monitoring stations.
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Table 5-1. CCAMP water quality monitoring station informaton.

Site ID Station Description Lattitude Longitude
306CAR Carneros Creek in Los Lomas @ Blohm Rd 36.8600 -121.7390
306ELK Elkhorn Slough @ Kirby Park 36.8404 -121.7439
306WAC Wasonville Creek @ Elkhorn Rd 36.8757 -121.7439
309MOR Moro Cojo Slough @ Hwy 1 36.7962 -121.7823
3090LD Old Salinas River at Monterey Dunes Way 36.7723 -121.7879
309SBR Salinas River @ Hwy 1 36.7322 -121.7824
309TDW Tembladero Slough at Monterey Dunes Way 36.7722 -121.7866
309TEM Tembladero Slough @ Preston Rd 36.7650 -121.7585
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5.1.2 NOAA Data

Staff downloaded Elkhorn Slough monitoring data on February 10, 2015 from the NOAA website
for the National Estuary Reserve Centralized Data Management Office
(http://cdmo.baruch.sc.edu). Four locations within the estuary are remotely monitored every 15
minutes. NOAA monitoring stations in the Elkhorn Slough watershed area are depicted in
Figure 5-3 and station descriptions are contained in Table 5-2. The available monitoring data
represents the time period from 2007 to 2015.

Figure 5-3. Location of NOAA water quality monitoring stations.
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Table 5-2. NOAA water quality monitoring station informaton
Site ID Lattitude Longitude
Azevedo Pond 36.8457 -121.7538
North Marsh 36.8346 -121.7384
South Marsh 36.8179 -121.7394
Vierra Mouth 36.8111 -121.7792
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5.1.3 NERR Data
Data was emailed to Central Coast Water Board staff on April 10, 2015 by Elkhorn Slough

NERR staff (John Haskins). Thirty-one locations within the estuary and surrounding areas are
monitored on a monthly basis by volunteers. NERR monitoring stations in the Elkhorn Slough
watershed area are depicted in Figure 5-4 and station descriptions are contained in Table 5-3.
The available monitoring data represents the time period from 1989 to 2014.
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Figure 5-4. Location of NERR volunteer monthly water quality monitoring stations.
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Table 5-3. NERR water quality monitoring station informaton.

Watershed Site ID Station Description Lattitude Longitude
Elkhorn 306CARBLR Carneros Creek at Blohm Road 36.8601 -121.7401
Elkhorn 306ELKHLW Elkhorn Slough at Hudson's Landing West 36.8565 -121.755
Elkhorn 306ELKHLE Elkhorn Slough at Hudson's Landing East 36.8563 -121.7549
Elkhorn 306ELKAPN Elkhorn Slough at Azevedo Pond, North 36.8471 -121.7545
Elkhorn 306ELKAPS Elkhorn Slough at Azevedo Pond, South 36.8423 -121.7469
Elkhorn 306ELKAPC Elkhorn Slough at Azevedo Pond, Central 36.8439 -121.7513
Elkhorn 306ELKKPD Elkhorn Slough at Kirby Park Dock 36.8398 -121.7437
Elkhorn 306ELKRNM Elkhorn Slough at Reserve, North Marsh 36.8364 -121.7323
Elkhorn 306ELKNNM Elkhorn Slough at Reserve, North Marsh 36.83465 | -121.73843
Elkhorn 306ELKSTB Elkhorn Slough at Strawberry Rd 36.8296 -121.734
Elkhorn 306ELKCAT Elkhorn Slough at Cattail Swale 36.8206 -121.7313
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Watershed Site ID Station Description Lattitude Longitude
Elkhorn 306ELKROK Elkhorn Slough at Rookery Pond 36.8239 -121.7343
Elkhorn 306ELKRSM Elkhorn Slough at Reserve, South Marsh 36.824 -121.74

(Whistle Stop Lagoon)
Elkhorn 306ELKRBR Elkhorn Slough at Reserve Bridge 36.8199 -121.7371
Elkhorn 305BENSTP Bennett Slough at Struve Pond 36.8247 -121.7774
Elkhorn 306BENEH1 Bennett Slough East of Highway 1 36.8215 -121.7834
Elkhorn 306BENWH1 Bennett Slough West of Highway 1 36.8209 -121.7909
Elkhorn 306BENJTR Bennett Slough at Jetty Road 36.8171 -121.7871
Elkhorn 306ELKNVM Elkhorn Slough NERR site Vierra Mouth 36.81115 | -121.7792
Elkhorn 306MSLSKL Moss Landing Harbor at Skipper's Landing 36.8106 -121.7864
Moro Cojo 306MORCAS Moro Cojo Slough at Castroville Road 36.7777 -121.7379
Moro Cojo 306MOREH1 Moro Cojo Slough East of Highway 1 36.7963 -121.7832
Moro Cojo 306MORMLS Moro Cojo Slough at Moss Landing Road, 36.7997 -121.7847
South
Moro Cojo 306MORMLN Moro Cojo Slough at Moss Landing Road, 36.8 -121.7844
North
Gabilan/Tembl | 309TEMPRS Tembladero Slough at Preston Street 36.7651 -121.7596
adero
Gabilan/Tembl | 309TEMMOL Tembladero Slough at Molera Rd 36.772296 | -121.787341
adero
Gabilan/Tembl | 3090SRMDW Old Salinas River at Monterey Dunes Way 36.7719 -121.7897
adero
Gabilan/Tembl | 3090SRPRS Old Salinas River at Potrero Road, South 36.7904 -121.7907
adero
Gabilan/Tembl | 3090SRPRN Old Salinas River at Potrero Road, North 36.7908 -121.7904
adero
Salinas 309SLRBRG Salinas River at the Highway 1/Railroad 36.7321 -121.7807
Bridge
Salinas 309SLRLAG Salinas River Lagoon 36.748 -121.7835
5.1.4 LOBO Data

Four locations in or near the estuary are continuously monitored for water quality parameters
critical to the hydrologic and nitrogen cycle. This monitoring effort was started and is
maintained by the Monterey Bay Aquarium Research Institute (MBARI). LOBO is an ocean

observatory system consisting of an array of moored sensor platforms, telemetry, and data

collection and dissemination software for monitoring the biogeochemistry and physical dynamics
of coastal and estuarine ecosystems (Jannasch et al. 2008). Data was downloaded in August

2015 from the MBARI LOBO Network Data Visualization website
(http://www.mbari.org/lobo/loboviz.htm). LOBO monitoring stations are depicted in Figure 5-5

and station descriptions are contained in Table 5-4. The available monitoring data represents
the time period from 2003 to 2015.
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Figure 5-5. Location of LOBO monitoring stations.
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Table 5-4. LOBO water quality monitoring station informaton
Site ID Station Description Lattitude Longitude
LO1Surf Main Channel 36.8124 -121.7747
LO2Surf Kirby Park 36.8408 -121.7478
LO3Surf Old Salinas River Channel 36.7922 -121.7894
LO4Surf Parsons Slough Entrance 36.8156 -121.7453
LO5Surf Parsons Slough (inactive) 36.8075 -121.7381
L20Surf 1 km offshore in Monterey Bay in 36.8260 -121.8170
0.6 m water depth)
L20Deep 1 km offshore in Monterey Bay in 16 36.8260 -121.8170
m water depth)
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5.1.5 Coastal Watershed Council Data

Trained citizen volunteers collect water quality data from 10 watersheds along a 279-mile
stretch of the California central coast on a predetermined day, known as Snapshot Day. A
subset of this monitoring effort for the Elkhorn Slough watershed in 2013 was obtained
electronically from the Coastal Watershed Council Monitoring Coordinator on July 1, 2015. Five
monitoring stations are located in the upper portion of the Elkhorn Slough watershed (Figure 5-
6). Monitoring station descriptions are contained in Table 5-5. The available monitoring data
represents the time period from 2010 to 2013.

Figure 5-6. Location of Coastal Watershed Council monitoring stations.
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Table 5-5. CWC water quality monitoring station information.

Site ID Station Description Lattitude Longitude
306-CARNE-31 Carneros Creek @ Johnson Road 36.8606 -121.7076
306-CARNE-32 Carneros Creek/Mid Entry to Wetland 36.8614 -121.7168
306-CARNE-33A Carneros Creek- Sill Road, road flow 36.8618 -121.7226
306-CARNE-36 Carneros Creek @ Blohm Road 36.8600 -121.7400
306-CORNC-31 Corn Cob Canyon Creek near Hudson Landing 36.8739 -121.7453

5.2 Water Quality Spatial Trends

This section provides tabular and graphical representations of the available water quality
monitoring data for the Elkhorn Slough and surrounding watersheds described in section 5.1.
Analysis of spatial trends is a way to determine how the pollutant concentrations vary over
geographical regions. Descriptive summary statistics for 18 analytes at 55 monitoring stations
are presented in the Appendix, as follows:

Appendix Table A-2. Summary statistics by analyte.
Appendix Table A-3. Summary statistics by analyte and monitoring station.
Appendix Table A-4. Annual summary statistics by analyte and monitoring station.

Box plots (i.e., box and whisker plots) are used to illustrate the range of analyte concentrations
at each monitoring station (Figures 5-7 to 5-23). Fifty percent of the observations are contained
within the filled box of the box plot; the median value is indicated by the middle line in the box
plot. Extreme values are shown as the whisker lines and as individual points. Sample sizes (N)
are shown on the right side margin of the box plot.

In each box plot, the monitoring stations are sorted first by watershed, then by distance from the
mouth of Elkhorn Slough at Moss Landing. Prefixes (Elk-, Mor-, Gab-, Sa-l, Pac-) are used to
indicate monitoring stations in the following watersheds: Elkhorn Slough, Moro Cojo,
Gabilan/Tembladero, Salinas, and Pacific Ocean. In this way, the upper and lower watershed
monitoring stations can be visually compared.

Data analyses were performed using R statistical software (R Core Team 2015). Descriptive

summary statistics were estimated using the non-detects and data analysis (NADA) package for
R (Lee 2013).
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5.2.1 Dissolved Oxygen

Figure 5-7. Box plots of dissolved oxygen (mg/L) concentrations.
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5.2.2 Dissolved Oxygen (Saturation)
Figure 5-8. Box plots of dissolved oxygen saturation (%).
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523 pH

Figure 5-9. Box plots of pH concentrations.
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5.24

Chlorophyll-a

Figure 5-10. Box plots of chlorophyll-a (ug/L) concentrations.

Station

Elk_306-CARME-31
Elk_306-CARNE-32
Elk_306-CARNE-334A
Elk_306WAC
Elk_306-CORNC-31
Elk_305WCS
Elk_306CAR
Elk_306CARBLR
Elk_306-CARME-36
Elk_306ELKHLW
Elk_306ELKHLE
Elk_306ELKAPN
Elk_306ELKAPS
Elk_Azevedo Pond
Elk_306ELKAPC
Elk_306ELK
Elk_306ELKKPD
Elk_Morth Marsh
Elk_306ELKMNMM
Elk_306ELKSTBH
Elk_306ELKCAT
Elk_306ELKROK
Elk_306ELKRSM
Elk_306ELKRER
Elk_South Marsh
Elk_305BEMSTP
Elk_306BENEH1
Elk_306BENWH1
Elk_L01Surf
Elk_306BEMITR
Elk_Vierra Mouth
Elk_306ELKMNYM
Elk_306MSLSKL
Mor_309MOR
Mor_306MOREH1
Mor_306MORMLS
Mor_306MORMLM
Gab_309TEM
Gab_309TEMPRS
Gab_309TDW
Gab_309TEMMOL
Gab_3090LD
Gab_30903RMDW
Gab_3090SRPRS
Gab_30905RPRN
Sal_309SLRBRG
Sal_3095LRLAG

Chlorophyll a (ug/L)
100
| ! | | | ! | |

150 200 250

300

L= = =] [=la] =]

150 200 250

Chlorophyll a (ug/L)

300

32




Elkhorn Slough TMDL Data Analysis Report

Draft September 2016

5.25 Ammonia
Figure 5-11. Box plots of un-ionized ammonia (NHs) as nitrogen (mg/L) concentrations.
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Figure 5-12. Box plots of total ammonia as nitrogen (mg/L) concentrations.
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Figure 5-7. Box plots of ionized ammonia (NH,) as nitrogen (mg/L) concentrations.
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5.2.6 Other Pollutants

5.2.6.1 Nitrate as nitrogen
Figure 5-13. Box plots of nitrate as nitrogen (mg/L) concentrations.
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Figure 5-14. Box plots of nitrate + nitrite as nitrogen (mg/L) concentrations.
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5.2.6.2 Nitrite as nitrogen
Figure 5-15. Box plots of nitrite as nitrogen (mg/L) concentrations.
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5.2.6.3

Total Nitrogen

Figure 5-16. Box plots of total nitrogen (mg/L) concentrations.
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5.2.6.4

Phosphate

Figure 5-17. Box plots of orthophosphate as P (mg/L) concentrations.
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Figure 5-18. Box plots of total phosphorus (mg/L) concentrations.
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5.2.6.5 Floating Algae
Figure 5-19. Box plots of floating algae (% cover).
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5.2.6.6  Salinity
Figure 5-20. Box plots of salinity (ppt, parts per thousand) concentrations.
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5.2.6.7 Conductivity

Figure 5-21. Box plots of specific conductivity (mS/cm, milli-Siemens per centimeter)

concentrations.
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5.2.6.8 Temperature
Figure 5-22. Box plots of temperature (degrees Celsius).
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5.2.6.9 Turbidit
Figure 5-23. Box plots of turbidity (NTU, nephelometric turbidity units) concentrations.
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5.2.7 Median Concentration Maps

Interactive maps of each monitored analyte were created using R software (plotGoogleMaps
library). These maps are in the hypertext markup language (HTML) format and are scalable, so
that the user can zoom in or out at any desired location. The maps show the calculated median
concentration of the monitored analyte. Metadata associated with each median value is
available in the HTML maps. These interactive maps will be posted on the following website:
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/tmdl/docs/elkhorn_slough/d
o/index.shtml

Static screenshots of these interactive maps are presented in Figures 5-24 to 5-34.
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Figure 5-24. Median surface water concentration map of dissolved oxygen (mg/L) in the
Elkhorn Slough and surrounding watersheds.
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the Elkhorn Slough and surrounding w.
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Figure 5-25. Median surface water concentration map of oxygen saturation (% dissolved) in
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Figure 5-26. Median surface water concentration map of pH (pH units) in the Elkhorn Slough

and surrounding watersheds.
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Figure 5-27. Median surface water concentration map of chlorophyll-a in the Elkhorn Slough

and surrounding watersheds.
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Figure 5-28. Median surface water concentration map of un-ionized ammonia (mg/L NHj3) in

the Elkhorn Slough and surrounding watersheds.
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Figure 5-29. Median surface water concentration map of total ammonia (mg/L NH; + NH,) as

nitrogen in the Elkhorn Slough and surrounding watersheds.
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Figure 5-30. Median surface water concentration map of ionized ammonia (mg/L NH,) as
nitrogen in the Elkhorn Slough and surrounding watersheds.
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Figure 5-31. Median surface water concentration map of nitrate as N (mg/L) in the Elkhorn

Slough and surrounding watersheds.
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Figure 5-32. Median surface water concentration map of nitrate + nitrite as N (mg/L) in the
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Figure 5-33. Median surface water concentration map of orthophosphate as P (mg/L) in the
Elkhorn Slough and surrounding watersheds.
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Figure 5-34. Median surface water concentration map of total phosphorous (mg/L) in the

Elkhorn Slough and surrounding watersheds.

Port 5., i
Watsonvile ks B,
H

Map Satellite
Sunset State Beach =

Elkhorn
Sloy,
Pres

Elkhorn
Elkhorn
Slough State
Marine
Reserve

@)
Maoss ng
Ref

LA

@ Castr e

Neponset

Google

e Rd >
e Aromas

ANt
' g R &
(©)] Ll omasy  \f 1y T &
7 ~an

River Oaks
D

W Median Phosphorus as P (mg/L)

¥ LEGEND

median

Y

- Q4582

= o200

Map data ©2016 Google 2 KM Ll Terms of Use

57

Oak Hills ®5ckie ry Prunedale
~omm
e o
B 5 +
Bolsa Knolls Natividad -

Report a map error



Elkhorn Slough TMDL Data Analysis Report

Draft September 2016

Figure 5-35. Median surface water concentration map of floating algae (% cover) in the
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Figure 5-36. Median surface water concentration map of salinity (ppt, parts per thousand) in
the Elkhorn Slough and surrounding watersheds.
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Figure 5-37. Median surface water concentration map of specific conductivity (mS/cm) in the

Elkhorn Slough and surrounding watersheds. )
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Figure 5-38. Median surface water concentration map of temperature (degrees Celsius) in the
Elkhorn Slough and surrounding watersheds.

Watannvila o “; jena Rd 4 % (129)
of Map Satellite B ’”n Aromas

G

@& & :
¥ Median Temperature (degrees Celsius
©) ¥ LEGEND
median
=193
, =175
o
. e RS L
e (
. - 1ua

, Oak Hills i

A

“Ckic i Pruneda

101
156
©) Castroville - 103
@ (189 \
‘;\23-: \ . f
88 iy
| Bolsa Knolls Natividad =
Neponset iy
GO qle P % Bnn Antn @ONTE Ranala 3 b A T et A i L A e B i o

61



Elkhorn Slough TMDL Data Analysis Report Draft September 2016

Figure 5-39. Median surface water concentration map of turbidity (NTU) in the Elkhorn Slough
and surrounding watersheds.
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5.3 Water Quality Temporal Trends

Monitoring stations having three or more annual median values were tested for trend by
computing the Kendall’s tau correlation coefficient. Annual median values were used for the
trend analyses to ensure sample independence, in other words, to avoid temporal correlation
usually present when repeatedly sampling from the same monitoring station at short time
intervals.

Kendall’s tau is a nonparametric correlation coefficient that measures the monotonic association
between two variables (Helsel 2012) - in this case concentration and time. The Kendall’s tau
correlation between annual median analyte concentration versus time (in years) was performed
with the cenken() function in the NADA package for R (Lee 2013). The cenken() function also
returns the significance of the tau statistic as a P-value between 0 and 1. Trends can be
significantly increasing or significantly decreasing. Time series with non-significant tau
correlations are neither significantly increasing nor significantly decreasing.

Temporal trends of annual median concentration versus time were calculated on 485 pollutant-

monitoring station combinations. P-values of 0.10 or less were considered statistically
significant. This resulted in 104 significant trends (54 increasing trends shown in Table 5-6 and
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50 decreasing trends shown in Table 5-7), 369 non-significant trends, and 12 trend tests where
it was not possible to calculate Kendall’s tau. Selected typical time series plots showing
significant trends in annual median concentrations are shown in Figures 5-35 and 5-36.

5.3.1 Increasing Trends Over Time

Table 5-6. Analyte-station combinations exhibiting significant increasing temporal trends.
Shaded rows are graphed in Figure 5-35.

Watershed | Station Code Analyte Name Slope Intercept tau P- N
(units are mg/L unless given) (conc./yr) value (years)
Elkhorn 305BENSTP Salinity (ppt) 0.45714 -881.44 0.29 | 0.038 26
Elkhorn 305BENSTP Turbidity (NTU) 0.75 -1474.8 0.25 [ 0.082 |26
Elkhorn 306BENEH1 Salinity (ppt) 0.3 -568 0.27 | 0.055 26
Elkhorn 306BENEH1 Turbidity (NTU) 0.7619 -1507.5 0.36 | 0.010 | 26
Elkhorn 306BENJTR Nitrogen, Total 0.029863 -59.79 0.56 | 0.048 9
Elkhorn 306BENJTR Salinity (ppt) 0.083333 -135.25 0.32 | 0.024 26
Elkhorn 306-CORNC-31 | Nitrogen, Total 4.5125 -9052.4 1.00 | 0.089 4
Elkhorn 306ELKAPC Salinity (ppt) 0.55 -1072.9 0.30 | 0.051 23
Elkhorn 306ELKAPN Salinity (ppt) 0.15 -268.05 0.38 | 0.012 23
Elkhorn 306ELKAPS Oxygen, Dissolved 0.15176 -294.16 0.35 | 0.020 23
Elkhorn 306ELKAPS pH (pH units) 0.019444 -30.352 | 0.30 | 0.050 23
Elkhorn 306ELKHLE Ammonia (NH3) as N, Un- 0.00026615 -0.52746 | 0.26 | 0.071 26
ionized
Elkhorn 306ELKHLE Floating Algae (% cover) 0.1 -200.9 0.52 | 0.057 7
Elkhorn 306ELKHLE Nitrate as N 0.129 -256.69 0.40 | 0.004 26
Elkhorn 306ELKHLE pH (pH units) 0.02 -31.83 0.26 | 0.067 26
Elkhorn 306ELKHLW Salinity (ppt) 0.16 -289.8 0.24 | 0.094 26
Elkhorn 306ELKKPD Salinity (ppt) 0.11111 -190.01 0.32 | 0.024 26
Elkhorn 306ELKRBR Salinity (ppt) 0.14444 -257.21 0.36 | 0.010 26
Elkhorn 306ELKRNM Ammonia (NH3) as N, Un- 0.0010833 -2.1523 | 0.56 | 0.032 10
ionized
Elkhorn 306ELKRNM Ammonia (NH3+NH4) as N, 0.039 -77.438 | 0.53 | 0.029 11
Total
Elkhorn 306ELKRNM Nitrate as N 0.38155 -759.93 0.42 | 0.073 11
Elkhorn 306ELKRNM Turbidity (NTU) 5.25 -10441 0.60 | 0.020 | 10
Elkhorn 306ELKRSM Salinity (ppt) 0.1375 -243.39 0.35 | 0.013 26
Elkhorn 306MSLSKL Salinity (ppt) 0.1 -168.7 0.31 | 0.026 26
Elkhorn Azevedo Pond Oxygen, Dissolved 0.19062 -376.08 0.58 | 0.033 9
Elkhorn Azevedo Pond Oxygen, Saturation (%) 2.2344 -4405.7 0.72 | 0.009 9
Elkhorn LO1Surf Salinity (ppt) 0.025 -16.85 0.36 | 0.094 13
Elkhorn North Marsh Oxygen, Dissolved 0.25 -496.05 0.58 | 0.036 9
Elkhorn North Marsh Oxygen, Saturation (%) 3.2616 -6478.5 0.72 | 0.009 9
Elkhorn North Marsh Turbidity (NTU) 0.27539 -547.91 0.69 | 0.005 9
Elkhorn South Marsh Ammonia (NH4) as N, lonized 0.006875 -13.753 | 0.71 | 0.035 7
Elkhorn South Marsh Salinity (ppt) 0.23584 -441.24 0.50 | 0.076 9
Elkhorn South Marsh Specific Conductivity (mS/cm) 0.31182 -576.65 0.50 | 0.076 9
Gabilan / 3090SRPRN Nitrate as N 0.64727 -1286.1 0.64 | <0.001 | 26
Tembladero
Gabilan / 3090SRPRN Orthophosphate as P 0.0056667 -11.069 | 0.26 | 0.061 26
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Watershed | Station Code Analyte Name Slope Intercept tau P- N
(units are mg/L unless given) (conc./yr) value (years)

Tembladero

Gabilan / 3090SRPRN Turbidity (NTU) 1.7 -3366.9 0.32 | 0.023 26

Tembladero

Gabilan / 3090SRPRS Nitrate as N 0.52 -1023.4 0.36 | 0.010 26

Tembladero

Gabilan / 3090SRPRS Turbidity (NTU) 2.5267 -5003.3 0.39 | 0.005 26

Tembladero

Gabilan / 309TEMMOL Chlorophyll-a 4.8833 -9793.9 0.81 | 0.016 7

Tembladero

Gabilan / 309TEMPRS Nitrate as N 1.9169 -3815.4 0.59 | <0.001 | 21

Tembladero

Gabilan / 309TEMPRS Salinity (ppt) 0.027947 -54.978 | 0.39 | 0.014 21

Tembladero

Gabilan / LO3Surf Salinity (ppt) 0.76528 -1515.1 0.45 | 0.047 12

Tembladero

Moro Cojo 306MOREH1 Oxygen, Saturation (%) 2.0182 -3936.6 0.35 | 0.039 19

Moro Cojo 306MOREH1 Turbidity (NTU) 0.40789 -806.41 0.30 | 0.031 26

Moro Cojo 306MORMLN Ammonia (NH3+NH4) as N, 0.0031726 -6.2515 | 0.41 | 0.005 24
Total

Moro Cojo 306MORMLN Nitrate as N 0.088247 -174.67 0.49 | 0.001 24

Moro Cojo 306MORMLN Orthophosphate as P 0.0032585 -6.4023 | 0.33 | 0.025 24

Moro Cojo 306MORMLS Ammonia (NH3) as N, Un- 0.00047414 -0.93911 | 0.33 | 0.027 24
ionized

Moro Cojo 306MORMLS Ammonia (NH3+NH4) as N, 0.009043 -17.944 | 0.45 | 0.002 24
Total

Moro Cojo 306MORMLS Chlorophyll-a 0.91523 -1831.9 0.46 | 0.033 13

Moro Cojo 306MORMLS Orthophosphate as P 0.0033333 -6.5483 | 0.28 | 0.056 24

Moro Cojo 306MORMLS Turbidity (NTU) 0.52505 -1039.3 0.31 | 0.035 24

Salinas 309SLRBRG Orthophosphate as P 0.0083333 -16.545 | 0.55 | <0.001 | 26

Salinas 309SLRBRG Oxygen, Saturation (%) 2.1667 -4234.3 0.42 | 0.013 19
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Figure 5-40. Time series plots showing significant increasing trends in annual median

concentrations.
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Table 5-7. Analyte-station combinations exhibiting significant decreasing temporal trends.
Shaded rows are graphed in Figure 5-36.

Watershed | Station Code Analyte Name Slope Intercept tau P- N
(units are mg/L unless given) (conc./yr) value (years)
Elkhorn 305BENSTP Orthophosphate as P -0.018224 36.724 -0.43 | 0.002 26
Elkhorn 306BENEH1 Ammonia (NH3) as N, Un- -0.00020281 0.40961 | -0.27 | 0.052 26
ionized
Elkhorn 306BENEH1 Nitrate as N -0.019129 38.529 -0.26 | 0.053 26
Elkhorn 306BENEH1 Orthophosphate as P -0.0065666 13.259 -0.49 | 0.001 26
Elkhorn 306BENJTR Orthophosphate as P -0.0013555 2.7966 | -0.23 | 0.098 26
Elkhorn 306BENWH1 Chlorophyll-a (ug/L) -0.1 203.4 -0.47 | 0.093 9
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Watershed | Station Code Analyte Name Slope Intercept tau P- N
(units are mg/L unless given) (conc./yr) value (years)
Elkhorn 306CARBLR Chlorophyll-a (ug/L) -4.3812 8838.9 -0.39 | 0.086 12
Elkhorn 306CARBLR Oxygen, Dissolved -0.14778 303 -0.30 | 0.034 26
Elkhorn 306CARBLR Oxygen, Saturation (%) -3.04 6165 -0.54 | 0.001 19
Elkhorn 306CARBLR Salinity (ppt) -0.247 498.55 -0.26 | 0.064 26
Elkhorn 306CARBLR Temperature (C) -0.18947 395.83 -0.50 | 0.000 26
Elkhorn 306-CARNE-32 | Phosphorus as P -0.27738 558.46 -1.00 | 0.089 4
Elkhorn 306ELKAPC Ammonia (NH3) as N, Un- -0.00058498 1.1772 | -0.55 | <0.001 | 23
ionized
Elkhorn 306ELKAPC Ammonia (NH3+NH4) as N, -0.011582 23.326 -0.36 | 0.015 23
Total
Elkhorn 306ELKAPC Nitrate as N -0.037 74.459 -0.27 | 0.059 23
Elkhorn 306ELKAPC Temperature (C) -0.1375 293.44 -0.27 | 0.077 23
Elkhorn 306ELKAPN Ammonia (NH3) as N, Un- -0.00025 0.50492 | -0.45 | 0.003 23
ionized
Elkhorn 306ELKAPN Ammonia (NH3+NH4) as N, -0.0058095 11.719 -0.29 | 0.046 23
Total
Elkhorn 306ELKAPN Orthophosphate as P -0.0015667 3.2088 | -0.38 | 0.012 23
Elkhorn 306ELKHLE Salinity (ppt) -0.40714 837.51 -0.31 | 0.028 26
Elkhorn 306ELKHLW Orthophosphate as P -0.0027778 5.6768 | -0.28 | 0.047 26
Elkhorn 306ELKKPD Ammonia (NH3) as N, Un- -0.00010463 0.21184 | -0.33 | 0.019 26
ionized
Elkhorn 306ELKKPD Orthophosphate as P -0.0018476 3.7723 | -0.40 | 0.004 26
Elkhorn 306ELKRBR Orthophosphate as P -0.0022223 4.5194 | -0.44 | 0.002 26
Elkhorn 306ELKRSM Orthophosphate as P -0.0016667 3.3932 | -0.42 | 0.003 26
Elkhorn 306ELKSTB Nitrate as N -0.11228 225.57 -0.47 | 0.006 17
Elkhorn 306ELKSTB Oxygen, Dissolved -0.51812 1045.3 -0.49 | 0.007 17
Elkhorn 306ELKSTB Oxygen, Saturation (%) -5.5803 11261 -0.45 | 0.013 17
Elkhorn 306ELKSTB pH (pH units) -0.027277 63.149 -0.38 | 0.039 17
Elkhorn 306MSLSKL Chlorophyll-a (ug/L) -0.31533 635.67 -0.41 | 0.059 13
Elkhorn 306MSLSKL Oxygen, Saturation (%) -0.85 1806.1 -0.28 | 0.099 19
Elkhorn 306MSLSKL pH (pH units) -0.01 28.13 -0.24 | 0.094 26
Elkhorn Azevedo Pond pH (pH units) -0.028613 65.57 -0.53 | 0.053 9
Elkhorn LO2Surf Oxygen, Dissolved -0.12074 246.11 -0.72 | 0.009 9
Elkhorn LO2Surf Oxygen, Saturation (%) -2.6133 5335.4 -0.72 | 0.009 9
Elkhorn North Marsh pH (pH units) -0.03125 70.938 -0.58 | 0.028 9
Gabilan / 3090SRMDW Salinity (ppt) -0.17017 345.25 -0.46 | 0.002 24
Tembladero
Gabilan / 3090SRPRN Salinity (ppt) -0.48182 980.21 -0.33 | 0.018 26
Tembladero
Gabilan / 3090SRPRS Ammonia (NH3) as N, Un- -0.00020172 0.41122 | -0.25 | 0.078 26
Tembladero ionized
Gabilan / 309TEMMOL Oxygen, Dissolved -0.415 842.99 -0.81 | 0.016 7
Tembladero
Gabilan / 309TEMMOL Oxygen, Saturation (%) -4.3625 8862.2 -0.90 | 0.007 7
Tembladero
Gabilan / 309TEMPRS Ammonia (NH3) as N, Un- -0.00031001 0.63011 | -0.31 | 0.050 21
Tembladero ionized
Gabilan / 309TEMPRS Ammonia (NH3+NH4) as N, -0.0078914 15.991 -0.61 | 0.000 21
Tembladero Total
Gabilan / 309TEMPRS Chlorophyll-a (ug/L) -1.2301 2492.5 -0.38 | 0.077 13
Tembladero
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Watershed | Station Code Analyte Name Slope Intercept tau P- N
(units are mg/L unless given) (conc./yr) value (years)

Gabilan / 309TEMPRS Orthophosphate as P -0.013708 28.064 -0.47 | 0.003 21
Tembladero

Gabilan / 309TEMPRS Turbidity (NTU) -1.3812 2837.1 -0.30 | 0.057 21
Tembladero

Gabilan / LO3Surf Oxygen, Dissolved -0.20667 418.74 -0.83 | 0.002 9
Tembladero

Gabilan / LO3Surf Oxygen, Saturation (%) -3.158 6421.3 -0.78 | 0.005 9
Tembladero

Salinas 309SLRBRG Salinity (ppt) -0.086875 175.61 -0.31 | 0.028 26
Salinas 309SLRBRG Turbidity (NTU) -0.53083 1079.1 -0.28 | 0.045 26

Figure 5-41. Time series plots showing significant decreasing trends in annual median
concentrations.
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5.4 Water Quality Seasonal and Daily Trends

Time series plots indicate that some pollutant concentrations in the Elkhorn Slough are cyclic on
both yearly and daily time scales.

Figures 5-37 to 5-40 display long-term time series plots and include the use of a locally-
weighted exponential smoothing (LOWESS) algorithm (R Core Team 2015) to help emphasize
these annual cyclic trends. The red line in these plots is the LOWESS smooth line. The grey
lines in these plots are individual measurements, whereas the horizontal blue line (if present) is
the general Basin Plan water quality objective for the parameter.

Seasonal trends are similarly emphasized when data from each month is grouped together (i.e.,
aggregated by month) as displayed in Figures 5-41 to 5-44. Concentrations tend to be higher
for certain analytes during certain seasons. For example, many monitoring stations exhibit the
lowest dissolved oxygen and highest chlorophyll-a concentrations during the summer months.

Cyclic trends on a daily (diel) time scale are also apparent. These daily trends are also tied to
tidal events. Figure 5-45 display a typical summertime pattern in the variation of salinity, water
depth (tides), and nitrate concentrations. Low salinity and low water depth (low tide) correspond
with higher concentrations of nitrate. Figure 5-46 displays similar but less pronounced daily
cyclic trends are observed during the wintertime. These daily time series plots suggest pulsing
freshwater inputs into the Elkhorn Slough may be significant sources of nitrate.

Figure 5-42. Time series plot for dissolved oxygen (mg/L) measured at NOAA stations.
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Figure 5-43. Time series plot for pH (pH units) measured at NOAA stations.
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Figure 5-44. Time series plot for chlorophyll-a (ug/L) measured at NOAA stations.
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Figure 5-45. Time series plot for nitrate as N (mg/L) measured at NOAA stations.
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Figure 5-46. Box plots of dissolved oxygen aggregated by sampling month.
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Figure 5-47. Box plots of pH aggregated by sampling month.
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Figure 5-48. Box plots of chlorophyll-a aggregated by sampling month.
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Figure 5-49. Box plots of nitrate as N aggregated by sampling month.
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Figure 5-50. Typical summertime daily and tidal variation in salinity, water depth, and nitrate
as N at two locations.
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Figure 5-51. Typical wintertime daily and tidal variation in salinity, water depth, and nitrate as
N at two locations.
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7 Appendix — Supplemental Information

Appendix Table A-1. Monitoring Station Information.

Km - - -
No. |Watershed from Station Code |Station Description Source lat lon vngel N Mon!torung
Exchange Period
mouth

1. |[Elkhorn 16.94 |306-CARNE-31 |[Carneros Creek @ Johnson Road cwe 36.8606 (-121.7076 106 |2010 - 2013

2. |Elkhorn 15.91 |306-CARNE-32 |[Carneros Creek/Mid Entry to cwe 36.8614 |-121.7168 64 |2010 - 2013
Wetland

3. |Elkhorn 15.27 |306-CARNE-33A [Carneros Creek- Sill Road, road cwe 36.8618 |-121.7226 95 |2011 - 2013
flow

4. |Elkhorn 14.56 |306WAC Wasonville Creek @ Elkhorn Rd CCAMP 36.8757 |-121.7439 90 |2012 - 2012

5. |Elkhorn 14.27 |305WCS Watsonville Creek (aka Corncob CCAMP 36.8739 (-121.7452 45 2014 - 2014
Canyon) at Elkhorn Rd/Hudson Lndg

6. |Elkhorn 14.27 |306-CORNC-31 |[Corn Cob Canyon Creek near Hudson |CWC 36.8738 (-121.7452 102 |2010 - 2013
Landing

7. |Elkhorn 13.46 |306CAR Carneros Creek in Los Lomas @ CCAMP 36.86 -121.739 39 (2012 - 2012
Blohm Rd

8. |Elkhorn 13.43 |306CARBLR Carneros Creek at Blohm Road NERR 36.8601 |-121.7401 |Minimal 2888 |1989 - 2014

9. |ElKkhorn 13.36 |306-CARNE-36 |[Carneros Creek @ Blohm Road cwe 36.86 -121.74 106 |2010 - 2013

10. |Elkhorn 11.62 |306ELKHLW Elkhorn Slough at Hudson®"s NERR 36.8565 |-121.755 |Full 2918 |1989 - 2014
Landing West

11. |Elkhorn 11.59 |306ELKHLE Elkhorn Slough at Hudson®"s NERR 36.8563 |-121.7549 |Minimal 2904 |1989 - 2014
Landing East

12. |Elkhorn 10.31 |306ELKAPN Elkhorn Slough at Azevedo Pond, NERR 36.8471 |-121.7545 |Muted 2541 1992 - 2014
North

13. |Elkhorn 10.13 |306ELKAPS Elkhorn Slough at Azevedo Pond, NERR 36.8423 |-121.7469 |Minimal 2405 |1992 - 2014
South

14 . |Elkhorn 10.1 Azevedo Pond |Azevedo Pond NOAA 36.8457 |-121.7538 1526568 |2007 - 2015

15. |Elkhorn 9.73 306ELKAPC Elkhorn Slough at Azevedo Pond, NERR 36.8439 |-121.7513 |Minimal 1976 |1992 - 2014
Central

16. |Elkhorn 9.16 LO2Surf Kirby Park LOBO 36.8408 |-121.7478 322769 |2004 - 2012
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Km - - -
No. |Watershed from Station Code |Station Description Source lat lon Treall N Mon!torlng
Exchange Period
mouth
17. |Elkhorn 8.81 306ELK Elkhorn Slough @ Kirby Park CCAMP 36.8404 |-121.7439 65 |2012 - 2012
18. |Elkhorn 8.73 306ELKKPD Elkhorn Slough at Kirby Park Dock |NERR 36.8398 |-121.7437 |Full 2922 |1989 - 2014
19. |Elkhorn 8.31 306ELKRNM Elkhorn Slough at Reserve, North |NERR 36.8364 |-121.7323 |Muted 819 |1989 - 2000
Marsh
20. |ElKkhorn 7.83 306ELKNNM Elkhorn Slough at Reserve, North |NERR 36.8347 |-121.7384 |Muted 123 |2014 - 2014
Marsh
21. |EIKhorn 7.83 North Marsh North Marsh NOAA 36.8346 |-121.7384 1592876 |2007 - 2015
22_ |EIKhorn 7.4 306ELKSTB Elkhorn Slough at Strawberry Rd NERR 36.8296 |-121.734 |Muted 2040 |1998 - 2014
23. |EIKhorn 6.787 |306ELKCAT Elkhorn Slough at Cattail Swale NERR 36.8206 |-121.7313 |Non-tidal 637 |2005 - 2014
(freshwater
pond)
24_ |EIKhorn 6.76 306ELKROK Elkhorn Slough at Rookery Pond NERR 36.8239 |-121.7343 |Non-tidal 360 (2005 - 2011
(freshwater
pond)
25._ |EIKhorn 6.46 LO5Surf Parsons Slough inactive LOBO 36.8075 |-121.7381 44860 (2006 - 2007
26. |EIkhorn 6.39 306ELKRSM Elkhorn Slough at Reserve, South |NERR 36.824 |-121.74 Full 2831 |1989 - 2014
Marsh (Whistle Stop Lagoon)
27. |EIKhorn 6.17 306ELKRBR Elkhorn Slough at Reserve Bridge |NERR 36.8199 |-121.7371 |Full 2822 |1989 - 2014
28. |EIKkhorn 5.81 South Marsh South Marsh NOAA 36.8179 |-121.7394 1673449 |2007 - 2015
29. |Elkhorn 5.08 LO4Surf Parsons Slough Entrance LOBO 36.8156 (-121.7453 297347 |2005 - 2013
30. [Elkhorn 3 305BENSTP Bennett Slough at Struve Pond NERR 36.8247 |-121.7774 |Minimal 2808 |1989 - 2014
31. [Elkhorn 2.2 306BENEH1 Bennett Slough East of Highway 1 |NERR 36.8215 |-121.7834 |Muted 2656 |1989 - 2014
32. |Elkhorn 2.16 306BENWH1 Bennett Slough West of Highway 1 |NERR 36.8209 |-121.7909 |Muted 2034 |1989 - 2010
33. [Elkhorn 1.69 LO1Surf Main Channel LOBO 36.8124 |-121.7747 545460 |2003 - 2015
34. |(Elkhorn 1.46 306BENJTR Bennett Slough at Jetty Road NERR 36.8171 |-121.7871 |Full 2962 |1989 - 2014
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Km - - -
No. |Watershed from Station Code |Station Description Source lat lon Treall N Mon!torlng
Exchange Period
mouth
35. [Elkhorn 1.19 306ELKNVM Elkhorn Slough NERR site Vierra NERR 36.8112 |-121.7792 |Full 148 |2014 - 2014
Mouth
36. [Elkhorn 1.19 Vierra Mouth |Vierra Mouth NOAA 36.8111 |-121.7792 1508029 |2007 - 2015
37. |Elkhorn 0.6 306MSLSKL Moss Landing Harbor at Skipper®s [NERR 36.8106 (-121.7864 |Full 2887 1989 - 2014
Landing
38. [Gabilan/Temb |8.93 309TEM Tembladero Slough @ Preston Rd CCAMP 36.765 |-121.7585 85 |2012 - 2012
ladero
39. |Gabilan/Temb |8.8 309TEMPRS Tembladero Slough at Preston NERR 36.7651 |-121.7596 [Minimal 2329 |1994 - 2014
ladero Street
40. |Gabilan/Temb |5.64 309TDW Tembladero Slough at Monterey CCAMP 36.7722 |-121.7866 349 |2012 - 2014
ladero Dunes Way
41 . |Gabilan/Temb |5.56 309TEMMOL Tembladero Slough at Molera Rd NERR 36.7723 |-121.7873 [Minimal 623 |2006 - 2014
ladero
42. |Gabilan/Temb |5.5 3090LD Old Salinas River at Monterey CCAMP 36.7723 |-121.7879 514 |2012 - 2014
ladero Dunes Way
43. |Gabilan/Temb |5.29 3090SRMDW Old Salinas River at Monterey NERR 36.7719 |-121.7897 [Minimal 2552 1991 - 2014
ladero Dunes Way
44 . |Gabilan/Temb |2.86 3090SRPRS Old Salinas River at Potrero NERR 36.7904 |-121.7907 |Minimal 2857 |1989 - 2014
ladero Road, South
45. |Gabilan/Temb |2.8 3090SRPRN Old Salinas River at Potrero NERR 36.7908 |-121.7904 |Full 2775 1989 - 2014
ladero Road, North
46. |Gabilan/Temb |2.59 LO3Surf Old Salinas River Channel LOBO 36.7922 |-121.7894 348900 (2004 - 2015
ladero
47 . |Moro Cojo 7.644 |306MORCAS Moro Cojo Slough at Castroville NERR 36.7777 |-121.7379 [Minimal 43 |2006 - 2006
Road
48. (Moro Cojo 2.07 309MOR Moro Cojo Slough @ Hwy 1 CCAMP 36.7962 |-121.7823 245 2012 - 2014
49. (Moro Cojo 2.04 306MOREH1 Moro Cojo Slough East of Highway |NERR 36.7963 |-121.7832 |Minimal 2814 |1989 - 2014
1
50. |Moro Cojo 1.54 306MORMLS Moro Cojo Slough at Moss Landing [NERR 36.7997 |-121.7847 |Muted 2734 1991 - 2014
Road, South
51. |Moro Cojo 1.5 306MORMLN Moro Cojo Slough at Moss Landing ([NERR 36.8 -121.7844 |Full 2729 1991 - 2014
Road, North
52. |Pacific 4.06 L20Deep 16m deep. Approx 2.5 km N of Moss |LOBO 36.826 |-121.817 10494 |2008 - 2008
Ocean Landing Harbor entrance
53. |Pacific 4.06 L20Surf 0.6 m deep. Approx 2.5 km N of LOBO 36.826 |-121.817 17409 2008 - 2008
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Km - - -
No. |Watershed from Station Code |Station Description Source lat lon Treall N Mon!torlng
Exchange Period
mouth
Ocean the Moss Landing Harbor entrance
54_ |Salinas 10.91 |309SLRBRG Salinas River at the Highway NERR 36.7321 |-121.7807 |Minimal in 2737 1989 - 2014
1/Railroad Bridge dry season;
full in
rainy season
55. |Salinas 8.68 309SLRLAG Salinas River Lagoon NERR 36.748 |-121.7835 [Minimal in 921 1989 - 2013
dry season;
full in
rainy season
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Appendix Table A-2. Summary Statistics by Analyte. Includes the following columns: analyte name, units, sample size (N), number
of non-detects (N.cen), mean, interquaritle range (IQR), minimum (min), 25" percentile (pct25), median, 75" percentile (pct75),
maximum (max), earliest sampling date (date.min), latest sampling date (date.max).

AnalyteName
Ammonia (NH3) as N, Un-ionized
Ammonia (NH3+NH4) as N, Total
Ammonia (NH4) as N, lonized
Chlorophyll-a
Floating Algae
Nitrate + Nitrite as N
Nitrate as N
Nitrite as N
Nitrogen, Total
Orthophosphate as P
Oxygen, Dissolved
Oxygen, Saturation
pH
Phosphorus as P
Salinity
SpecificConductivity
Temperature
Turbidity

units N
mg/L 5828
mg/L 6349
mg/L 2076
ug/L 36851
% Cover 1579
mg/L 2253
mg/L 291024
mg/L 3041
mg/L 1300
mg/L 8398
mg/L 1181821

% Dissolv 1230631
pH units 872546

mg/L 166
ppt 1147695
mS/cm 806485
Celsius 1391745
NTU 965073

N.cen
215
3186
0
1199
0]
1764
131913
2985
551
431
38343
31654
11

NOIOFRONE

OFRPAWUIOOONW

mean

.83e-02
.05e-01
.21e-02
.06e+01
.11e+00
.80e-01
.83e+00

NA

.07e+00
.33e-01
.41e+00
.83e+01
.08e+00
.86e-01
.15e+01
.97e+01
.56e+01
.75e+00

QR

.20e-02
.54e-01
.40e-02
.27e-01
.00e+00
.54e-01
.42e+00

NA

.12e-01
.12e-01
.97e+00
.97e+01
.00e-01
.57e-01
.86e+00
.64e+00
-30e+00
.00e+00

A-5

RPOWNNUONRFPERPNWRERMAONNNN

min

.00e-04
.50e-02
.00e-03
.60e-01
.00e+00
.31e-03
.00e-02
.00e-02
.50e-02
.80e-02
.70e+00
.21le+01
-95e+00
.67e-02
.00e-02
.00e-02
-90e+00
.00e-01

ANO~NWWE

APRrDhwNNNPADdN

pct25

.77e-03
.62e-02
.70e-02
-91e+00
.00e+00
.65e-03
.76e-02

NA

.65e-02
.67e-02
.13e+00
-09e+01
-90e+00
.83e-01
.10e+01
.81le+01
.28e+01
.00e+00

median

.59e-03
.50e-02
.84e-02
.97e+00
.00e+00
.53e-02
.36e-01

NA

.74e-01
.03e-02
.40e+00
.67e+01
-10e+00
.82e-01
.30e+01
.03e+01
.51e+01
.00e+00

pct75

.37e-02
-90e-01
-10e-02
.04e+00
.00e+00
.62e-01
.47e+00

NA

.39e-01
.59e-01
.10e+00
.01le+02
.20e+00
.40e-01
-39e+01
.17e+01
.8le+01
.00e+00

WWORWRRPARRPRRPUROWRN

max

.84e+00
.57e+01
.86e-01
.81e+03
.00e+02
.30e+01
.90e+02
.50e+01
.91e+02
.20e+01
.36e+01
-43e+03
.08e+01
.50e+00
.41e+02
.62e+01
.37e+01
.80e+03

date.min
1989/09/22
1989/09/22
2007/01/08
2001/07/31
2008/10/14
2007/01/08
1989/09/22
2007/01/08
2005/11/01
1989/09/22
1989/09/22
1996/11/18
1989/09/22
2010/12/22
1989/09/22
2007/01/01
1989/09/22
1989/09/22

date.max
2014/12/02
2014/12/10
2013/12/11
2015/07/26
2014/12/02
2014/06/24
2015708717
2014/12/10
2014/12/02
2014/12/10
2015/08/17
2015/08/17
2015/02/05
2014/12/10
2015/708/17
2015/02/05
2015/08/17
2015/07/26
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Appendix Table A-3. Summary Statistics by Analyte and Monitoring Station.

Ammonia (NH3) as N, Un-ionized (mg/L):

StationCode N N.cen mean IQ0R min pct25 median pct75 max date.min date.max
305BENSTP 258 6 3.15e-02 2.21e-02 2.00e-04 3.36e-03 9.76e-03 2.55e-02 4.88e-01 1989/11/19 2014/11/04
306BENEH1 233 19 1.47e-02 9.57e-03 2.00e-04 8.57e-04 3.14e-03 1.04e-02 4.24e-01 1989/09/22 2014/11/04
306BENJTR 260 4 6.63e-03 4.51e-03 2.00e-04 1.60e-03 2.62e-03 6.11e-03 9.46e-02 1989/09/22 2014/11/04
306BENWH1 195 3 1.14e-02 8.37e-03 2.00e-04 1.69e-03 3.58e-03 1.0le-02 2.53e-01 1989/09/22 2010/01/12

306CARBLR 253 33 3.85e-02 2.18e-02 2.00e-04 5.75e-04 4.41e-03 2.24e-02 2.84e+00 1989/09/23 2014/11/04
306ELKAPC 180 18 4.58e-02 1.41e-02 2.00e-04 7.50e-04 3.83e-03 1.49e-02 2.33e+00 1992/03/28 2014/11/04
306ELKAPN 225 10 1.01e-02 8.43e-03 2.00e-04 1.39e-03 3.66e-03 9.82e-03 1.62e-01 1992/03/28 2014/11/04
306ELKAPS 212 11 2.35e-02 1.81e-02 2.00e-04 1.68e-03 6.17e-03 1.98e-02 3.37e-01 1992/03/28 2014/11/04
306ELKCAT 50 10 1.57e-02 6.34e-03 2.00e-04 2.93e-04 1.34e-03 6.63e-03 4.29e-01 2005/11/01 2014/12/02

306ELKHLE 258 8 1.93e-02 1.34e-02 2.00e-04 2.16e-03 6.56e-03 1.55e-02 3.44e-01 1989/09/23 2014/11/04
306ELKHLW 260 7 1.13e-02 8.92e-03 2.00e-04 1.62e-03 3.33e-03 1.05e-02 2.42e-01 1989/09/23 2014/11/04
306ELKKPD 262 11 4.70e-03 3.42e-03 2.00e-04 9.76e-04 1.98e-03 4.39e-03 7.15e-02 1989/09/23 2014/11/04
306ELKNNM 9 0 2.29e-03 1.49e-03 3.30e-04 1.48e-03 2.02e-03 2.97e-03 5.77e-03 2014/01/07 2014/11/04
306ELKNVM 11 0 1.79e-03 6.06e-04 4.38e-04 1.47e-03 1.72e-03 2.08e-03 3.55e-03 2014/01/07 2014/11/04
306ELKRBR 253 11 5.91e-03 3.73e-03 2.00e-04 1.10e-03 2.33e-03 4.83e-03 1.32e-01 1989/09/23 2014/12/02
306ELKRNM 89 1 1.88e-02 1.70e-02 2.00e-04 3.11e-03 5.85e-03 2.0le-02 2.09e-01 1989/09/23 1998/03/31

306ELKROK 28 17 1.97e-03 7.58e-04 2.00e-04 7.34e-06 6.03e-05 7.65e-04 2.52e-02 2005/11/01 2011/08/09

306ELKRSM 254 4.94e-03 3.73e-03 2.00e-04 7.98e-04 2.06e-03 4.52e-03 9.01e-02 1989/09/23 2014/11/04
306ELKSTB 162 3.26e-02 2.31e-02 2.00e-04 3.08e-03 8.96e-03 2.62e-02 4.70e-01 1998/04/28 2014/11/04
306MORCAS 4 5.05e-04 0.00e+00 2.00e-04 5.05e-04 5.05e-04 5.05e-04 5.05e-04 2006/02/07 2006/05/02
306MOREH1 258 3.07e-02 2.69e-02 2.00e-04 5.24e-03 1.19e-02 3.21e-02 9.65e-01 1989/09/22 2014/11/04
306MORMLN 247 9.23e-03 5.70e-03 2.00e-04 2.22e-03 3.78e-03 7.93e-03 2.39e-01 1991/03/05 2014/11/04
306MORMLS 247 2.30e-02 2.18e-02 5.29e-04 3.90e-03 9.64e-03 2.56e-02 2.55e-01 1991/03/05 2014/11/04
306MSLSKL 256 6.77e-03 4.68e-03 2.00e-04 1.29e-03 2.34e-03 5.97e-03 2.01le-01 1989/09/22 2014/11/04
309MOR 9 3.38e-03 3.87e-03 2.00e-04 1.26e-04 1.00e-03 4.00e-03 1.10e-02 2013/01/30 2014/05/27
3090LD 7 1.49e-02 1.30e-02 2.00e-04 3.01e-03 5.00e-03 1.60e-02 6.10e-02 2013/02/27 2014/06/24

3090SRMDW 229
3090SRPRN 254
3090SRPRS 261
309SLRBRG 254
309SLRLAG 98
309TEMMOL 48
309TEMPRS 204

2.01e-02 1.36e-02 2.01e-04 4.16e-03 9.05e-03 1.78e-02 7.22e-01 1991/12/14 2014/11/04
1.04e-02 9.06e-03 2.00e-04 2.61e-03 4.48e-03 1.17e-02 1.41e-01 1989/09/23 2014/11/04
2.24e-02 1.45e-02 2.00e-04 3.46e-03 7.70e-03 1.80e-02 6.04e-01 1989/09/23 2014/11/04
3.00e-02 1.32e-02 2.00e-04 2.65e-03 5.32e-03 1.58e-02 2.56e+00 1989/09/22 2014/11/04
2.22e-02 1.47e-02 2.00e-04 1.89e-03 6.12e-03 1.66e-02 4.62e-01 1989/09/22 2013/04/02
1.89e-02 2.21e-02 1.15e-03 3.93e-03 9.27e-03 2.60e-02 1.13e-01 2006703707 2014/11/04
2.34e-02 1.96e-02 5.88e-04 4.16e-03 9.96e-03 2.38e-02 2.39e-01 1994/06/13 2014/11/04

[y
OCORRFRPFEPNONWNORPWWO®

Ammonia (NH3+NH4) as N, Total (mg/L):

StationCode N N.cen mean 1QR min pct25 median pct75 max date.min date.max
305BENSTP 276 159 2.32e-01 1.51e-01 1.00e-01 1.90e-02 5.96e-02 1.70e-01 5.76e+00 1989/11/19 2014/11/04
306-CARNE-31 16 0 7.35e-02 4.05e-02 3.09e-02 4.66e-02 6.75e-02 8.72e-02 1.81e-01 2010/12/22 2013/03/12
306-CARNE-32 9 0 1.08e-01 3.16e-02 4.10e-02 5.30e-02 7.74e-02 8.46e-02 3.95e-01 2010/12/22 2013/03/06
306-CARNE-33A 13 0 4.48e-01 1.09e-01 4.70e-02 8.21e-02 1.20e-01 1.91e-01 3.44e+00 2011/01/28 2013/03/12
306-CARNE-36 16 0 9.65e-02 4.18e-02 4.25e-02 6.53e-02 8.24e-02 1.07e-01 2.25e-01 2010/12/22 2013/03/12
306-CORNC-31 14 0 8.59e-02 4.84e-02 2.61e-02 4.88e-02 7.40e-02 9.72e-02 2.05e-01 2010/12/22 2013/03/12
306BENEH1 248 187 9.98e-02 7.28e-02 1.00e-01 8.52e-03 2.63e-02 8.13e-02 3.01e+00 1989/09/22 2014/11/04
306BENJTR 278 193 8.51e-02 7.67e-02 1.00e-01 3.15e-02 5.75e-02 1.08e-01 6.60e-01 1989/09/22 2014/11/04
306BENWH1 208 111 1.15e-01 9.43e-02 1.00e-01 4.57e-02 7.99e-02 1.40e-01 1.76e+00 1989/09/22 2010/01/12
306CAR 3 0 5.17e-01 4.65e-01 1.70e-01 2.25e-01 2.80e-01 6.90e-01 1.10e+00 2012/01/11 2012/12/11
306CARBLR 270 71 4_.41e-01 3.96e-01 1.00e-01 8.16e-02 2.00e-01 4.78e-01 5.04e+00 1989/09/23 2014/11/04

A-6
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306ELK 4
306ELKAPC 192
306ELKAPN 237
306ELKAPS 229
306ELKCAT 50
306ELKHLE 274
306ELKHLW 274
306ELKKPD 275
306ELKNNM 9
306ELKNVM 11
306ELKRBR 265
306ELKRNM 94
306ELKROK 29
306ELKRSM 267
306ELKSTB 176
306MORCAS 4
306MOREH1 276
306MORMLN 264
306MORMLS 265
306MSLSKL 271
306WAC 5
309MOR 14
3090LD 32
3090SRMDW 248
3090SRPRN 272
3090SRPRS 279
309SLRBRG 273
309SLRLAG 105
309TDW 24
309TEM 5
309TEMMOL 53
309TEMPRS 222

Ammonia (NH4) as N,
StationCode N N
Azevedo Pond 165
North Marsh 134
South Marsh 1641
Vierra Mouth 136

OFRNUONENPRE

PAPRPNPRPONOORO

NNWNRFPPRPNENNPR

.27e-01 7
.43e-01 1
.10e-01 1
.36e-01 1
.39%e-01 5.
.24e-01 1
.67e-01 1
.18e-02 7

NA

.90e-02 4
.03e-01 8
-19e-01 3
.10e-01 1
.45e-02 7
.00e-01 2.
.72e-01 0
.70e-01 2
.53e-01 1
.33e-01 3
.03e-01 8

NA

-50e-01
-30e-01
.21e-01
.75e-01

02e-01

.12e-01
.12e-01
.55e-01
.30e-01

7
2
1
1
2

.28e-01 1.
1
1
1
1

.85e-01 2

lonized (mg/L):

-cen

[eNeoNeoNe]
aao oo

Chlorophyll a (ug/L):

StationCode N
305BENSTP 134
305WCS 3
306-CARNE-31 15
306-CARNE-32 9
306-CARNE-33A 13
306-CARNE-36 14
306-CORNC-31 17
306BENEH1 162
306BENJTR 161

N.ce

NP

n

NNOPWRFR WO

mean

.14e-02 4
.69e-02 3
.24e-02 4
.46e-02 3

mean
.15e+02
.10e+00
.10e+01
.50e+00
.09e+01
.18e+01
.92e+01
.78e+01
.53e+00

WUORRRERNROR

.30e-02
.82e-01
.02e-01
.28e-01
20e-01
.84e-01
.47e-01
.61e-02

.42e-02
.17e-02
.81e-01
.34e-01
.00e-02
95e-01
-00e+00
.02e-01
.06e-01
.28e-01
.86e-02

.57e-02
.77e-01
.92e-01
.44e-01
.0le-01
04e-01
.04e-01
.74e-01
.60e-01
.72e-01
.72e-01

RPRRRPPPRPRPRERRENRRRRRRPRRRRRRERRRERRERRERRERRERRA

IQR
.50e-02
.89e-02
.40e-02
.81e-02

ADNDNW

IQR
1.37e+02
6.90e+00
1.32e+01
7.21e+00
1.17e+01
1.17e+01
1.17e+01
7.13e+01
2.73e+00

.80e-02
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
-00e-01
.00e-01
.00e-01
.50e-02
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01
.00e-01

WO WE R o

PrOUOWRWWUOR D™D

min

min
2.00e+00
2.20e+00
1.09e+00
2.00e+00
2.60e-01
2.60e-01
8.90e-01
2.00e+00
2.00e+00

.95e-02
.79e-02
.54e-02
-19e-02
.49e-02
-54e-02
.95e-02
.98e-02

.40e-02
.83e-02
.19e-01
.33e-03
.00e-02
.68e-02
.72e-01
.06e-02
-45e-02
.17e-02
.14e-02

.02e-01
.03e-01
.75e-02
.58e-02

.62e-02
.61le-02
.11le-01
.20e-01
.47e-02
.52e-02

NONRRRONO R R

oORrRPRRPANGR

NA

NP RORRUOWNNOG

NA

19e-02

pct25

pct25
1.39e+01
5.65e+00
1.24e+00
2.28e+00
4.64e-01
6.75e-01
4_24e+00
8.92e+00
9.71e-01

.25e-01
.72e-02
-90e-02
.06e-02
.22e-01
.20e-01
.20e-01
.77e-02

.97e-02
.81e-02
.90e-01
.03e-02
.28e-02
-30e-01
.72e-01
-35e-02
.10e-01
.60e-01
.26e-02

.52e-01
.70e-01
.41e-01
.28e-01

.21e-02
.22e-02
.85e-01
.90e-01
.28e-01
.62e-01

PRNRAMMRRRPRR

RPNNORPEFENPRE

NA

PWRNRPWRROR®

NA

20e-01

median
.2e-03 3.20e-02 4.69e-02 7.70e-02 3.86e-01
.7e-03 4.62e-02 6.72e-02 8.52e-02 1.59e-01
.0e-03 3.78e-02 5.97e-02 8.18e-02 1.67e-01
.9e-03 3.39e-02 4.97e-02 7.20e-02 1.57e-01

median
6.21e+01
9.10e+00
4.58e+00
6.19e+00
4.32e+00
8.81e+00
9.51e+00
3.02e+01
2.23e+00

A-7

.62e-01
.00e-01
.47e-01
.40e-01
.55e-01
.40e-01
.17e-01
.16e-01

.83e-02
.30e-01
.00e-01
.40e-01
.00e-01
-32e-01
.72e-01
-33e-01
.60e-01
.90e-01
.30e-01

.78e-01
.80e-01
.60e-01
.20e-01

.20e-01
.20e-01
.85e-01
.80e-01
.37e-01
.47e-01

WNWNEFEPFRPNNNWPR

NA

NA

63e-01

NNOORBANRFPNUWRPRPOFRPRWRRPJOOUIRPRRPEPJOOWUOAOROON

pct75

pct75
1.51e+02
1.26e+01
1.45e+01
9.49e+00
1.22e+01
1.24e+01
1.60e+01
8.02e+01
3.70e+00

.00e-01 2
.26e+00 1
.00e-01 1
.57e+01 1
-11e+00 2
.43e+00 1
.20e-01 1
.00e-01 1
.36e-01 2
.46e-01 2
.30e+00 1
.60e+00 1
.03e+00 2
.20e-01 1
.06e+01 1
.72e-01 2
.31le+00 1
-40e+00 1
.00e+00 1
.05e+00 1
.00e-01 2
.03e-01 2
.80e-01 2
.50e+00 1
.30e+00 1
.30e+00 1
-98e+00 1
-10e+00 1
.60e-01 2
.00e-01 2
.55e+00 2
.27e+00 1

max

max
5.73e+02
1.60e+01
6.07e+01
1.86e+01
6.87e+01
4.09e+01
1.02e+02
4 _59e+02
5.02e+01

012/01/11 2
992/03/28 2
992/03/28 2
992/03/28 2
005/11/01 2
989/09/23 2
989/09/23 2
989/09/23 2
014/01/07 2
014/01/07 2
989/09/23 2
989709723 2
005/11/01 2
989/09/23 2
998/04/28 2
006/02/07 2
989/09/22 2
991/03/05 2
991/03/05 2
989/09/22 2
012/01/11 2

012712711
014/11/04
014/11/04
014/11/04
014/12/02
014/11/04
014/11/04
014/11/04
014/11/04
014/11/04
014/12/02
000/03/08
011/08/09
014/11/04
014/11/04
006/05/02
014/11/04
014/11/04
014/11/04
014/11/04
012/712/11

012/01/11 2014/05/27
012/09/18 2014/12/10

991/12/14 2
989709723 2
989/09/23 2
989/09/22 2
989/09/22 2
012709718 2
012/01/11 2
006/02/07 2
994/06/13 2

date.min

date.min
2001/07/31
2014/04/23
2010/12/22
2010/12/22
2011/01/28
2010/12/22
2010/12/22
2001/07/31
2001/07/31

014/11/04
014/11/04
014/11/04
014/11/04
013/04/02
014/12/10
012/12/11
014/11/04
014/11/04

date.max

2007/01/09 2013/12/10
2007/01/709 2013/12/10
2007701708 2013/12/11
2007701709 2013/12/10

date.max
2014/11/04
2014/06/24
2013/03/12
2013/03/06
2013/03/12
2013/03/12
2013/03/12
2014/11/04
2014/11/04
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306BENWH1
306CAR

306CARBLR
306ELK

306ELKAPC
306ELKAPN
306ELKAPS
306ELKCAT
306ELKHLE
306ELKHLW
306ELKKPD
306ELKNNM
306ELKNVM
306ELKRBR
306ELKROK
306ELKRSM
306ELKSTB
306MOREH1
306MORMLN
306MORMLS
306MSLSKL
306WAC

309MOR

3090LD

3090SRMDW
3090SRPRN
3090SRPRS
309SLRBRG
309SLRLAG
309TDW

309TEM

309TEMMOL
309TEMPRS

Azevedo Pond

LO1Surf
North Marsh
South Marsh

Vierra Mouth

70
4
157
6
87
122
121
47
154
152
133
7

9
123
29
129
157
131
128
137
155
7
36
45
123
126
139
120
1
33
9
62
131
185
31257
148
1707
136

Floating Algae (% Cover):

StationCode
305BENSTP
306BENEH1
306BENJTR
306BENWH1
306CARBLR
306ELKAPC
306ELKAPN
306ELKAPS
306ELKCAT
306ELKHLE

N N.cen

[eNeoNoNoNoNoNoNoNoNo)
OFRPRONWNRRLERPRE

25 1.09e+01 3.98e+00
0 1.19e+01 7.10e+00
15 5.83e+01 5.42e+01
0 1.98e+00 1.14e+00
8 5.19e+01 4.49e+01
18 5.34e+00 3.10e+00
3 7.65e+01 7.20e+01
7 1.07e+02 1.17e+02
20 3.26e+01 2.51e+01
23 1.53e+01 1.12e+01
18 7.15e+00 6.02e+00
0 4.66e+00 2.88e+00
3 2.35e+00 8.08e-01
37 6.57e+00 4.27e+00
7 3.38e+01 4.02e+01
34 6.64e+00 4.57e+00
9 1.50e+02 8.68e+01
33 3.13e+01 3.38e+01
45 8.48e+00 6.29e+00
36 3.38e+01 2.82e+01
80 5.32e+00 2.72e+00
0 3.29e+00 8.85e-01
0 1.57e+02 6.02e+01
1 2.34e+01 9.30e+00
24 1.96e+01 1.33e+01
24 1.77e+01 1.68e+01
20 2.37e+01 2.51e+01
18 2.45e+01 1.28e+01
0 1.56e+01 0.00e+00
1 1.86e+01 1.43e+01
0 3.04e+01 4.06e+01
9 2.87e+01 2.04e+01
14 3.86e+01 3.49e+01
29 5.05e+00 3.39e+00
0 7.98e+00 1.03e-01
16 8.87e+00 7.51e+00
454 4_.78e+00 3.95e+00
62 3.21e+00 2.88e+00
mean IQR min
.23e+01 2.00e+01 0e+00
.63e+01 2.20e+01 0e+00
.13e+00 1.00e+00 0e+00
.62e+01 2.75e+01 0e+00
.78e+00 0.00e+00 0e+00
.0le+01 6.38e+01 0e+00
.71e+00 1.00e+00 0e+00
.87e+00 4.62e+00 0e+00
.83e+01 1.00e+01 0e+00
.42e+00 5.00e+00 0e+00

NNNNNNNORPENNNNENNNNNNNNNNNNNNNNNNNNNSNNON

.00e+00
.82e+00
.00e+00
.10e-01
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.47e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.06e+00
.00e+00
.07e+00
.00e+00
.00e+00
.00e+00
.00e+00
.56e+01
.17e+00
.23e+00
.00e+00
.00e+00
.00e+00
.10e+00
.00e+00
.00e+00
.00e+00

[eNeoNoNoNoNoNoNaoN/ i Na)

pct25
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

RPRPWONNOANNRERPWOWOBRNWONENBRANENRPEPNEPERPNNWOWOORNORENSN

.21e-01
.02e+00
.36e+01
.21e+00
.90e+00
.65e+00
.42e+01
.47e+00
.29e+00
.67e+00
.78e+00
.78e+00
.69e+00
.39e+00
.14e+00
.66e+00
.17e+01
.20e+00
.08e+00
.02e+00
.20e-01
.26e+00
.57e+01
.10e+00
.12e+00
.42e+00
.48e+00
.30e+00
.56e+01
.67e+00
.79e+00
.09e+00
.17e+00
.52e+00
.93e+00
.61e+00
.80e+00
.04e+00

median
.00e+00
.00e+01
.00e+00
.00e+00
.00e+00
.50e+00
.00e+00
.00e+00
.00e+00
.00e+00

NWONWRFREPNUORNRFRPOORARNNEPNWOWWNWNWAONENWWERERERNON

.78e+00
.21e+00
.74e+01
.86e+00
.85e+01
.92e+00
.26e+01
.61e+01
.34e+01
.23e+00
.30e+00
.03e+00
.27e+00
.00e+00
.36e+00
.59e+00
.07e+01
.47e+00
.22e+00
.30e+00
.26e+00
.30e+00
.61le+01
.60e+00
.97e+00
.78e+00
.18e+01
.10e+00
.56e+01
.84e+00
.46e+01
.11le+01
.98e+01
.77e+00
.98e+00
.49e+00
.25e+00
.12e+00

pct75
.00e+01
.50e+01
.00e+00
.75e+01
.00e+00
.38e+01
.00e+00
.62e+00
.00e+01
.00e+00

A-8

WORFRPROUOBRMNDMRPEPEPNNRPPEPNO0OOONOVCOOOR,ONOOIORWROUOONOE A

.70e+00
.41e+01
.78e+01
.35e+00
.18e+01
.75e+00
.62e+01
.27e+02
.04e+01
.49e+01
.80e+00
.67e+00
.50e+00
.66e+00
.23e+01
.23e+00
.85e+01
.60e+01
.37e+00
.02e+01
.14e+00
.14e+00
.59e+01
.14e+01
.64e+01
.92e+01
.96e+01
.61le+01
.56e+01
.70e+01
.84e+01
.44e+01
.41e+01
.91e+00
.03e+00
.11le+01
.75e+00
.92e+00

max
.00e+01
.00e+02
.50e+01
.50e+01
.00e+01
.00e+02
.00e+01
.00e+01
.00e+02
.00e+01

WOUIOIOWNNNEFRPRPONNWWNNRPORPNOONNWRERNRAONOOUUTOWONDN

.04e+02
.35e+01
.70e+02
.95e+00
.67e+02
.55e+01
.77e+02
.22e+02
.86e+02
.47e+02
.87e+01
.02e+01
.70e+00
.41e+02
.21e+02
.36e+01
.81e+03
.41e+02
.06e+02
.54e+02
.51e+02
.88e+00
.01e+03
.31e+02
.30e+02
.57e+02
.27e+02
.95e+02
.56e+01
.32e+02
.14e+01
.36e+02
.51e+02
.09e+01
.40e+00
.06e+01
.96e+01
.37e+01

date.min
2008/10/14
2008/10/14
2008/10/14
2008/10/14
2008/10/14
2009/01/06
2008/10/14
2008/10/14
2009/02/03
2008/10/14

2001/07/31
2012/01/711
2001/07/31
2012/01/711
2001/07/31
2001/07/31
2001/07/31
2006710710
2001/07/31
2001/07/31
2001/07/31
2014701707
2014701707
2001/07/31
2006/10/10
2001/07/31
2001/07/31
2001/07/31
2001/07/31
2001/07/31
2001/07/31
2012/01/711
2012/01/711
2012709704
2001/07/31
2001/07/31
2001/07/31
2001/07/31
2013/04/02
2012709704
2012/01/711
2006703707
2001/07/31
2007/01/09
2011/11/08
2007/01/09
2007/01/08
2007/01/09

2010701712
2012/712/711
2014/11/04
2012712711
2014/11/04
2014/11/04
2014/11/04
2012/05/01
2014/11/04
2014/11/04
2014/11/04
2014/11/04
2014711704
2014711704
2011708709
2014711704
2014711704
2014/11/704
2014/11/704
2014/11/704
2014711704
2012712711
2014/06/24
2014/12/10
2014/11/04
2014/11/04
2014/11/04
2014/11/04
2013/04/02
2014/12/10
2012/12/11
2014/11/04
2014/11/04
2013/12/10
2015/07/26
2013/12/10
2013/12/11
2013/12/10

date.max
2014/11/04
2014/11/04
2014/11/04
2010/01/12
2014/11/04
2014/11/04
2014/11/04
2014/11/04
2014/12/02
2014/11/04



Appendix - Elkhorn Slough TMDL Data Analysis Report

Draft September 2016

306ELKHLW 72 0 1.00e+00 0.00e+00 0e+00
306ELKKPD 65 0 5.28e-01 0.00e+00 0e+00
306ELKNNM 9 0 1.11e-01 0.00e+00 0e+00
306ELKNVM 11 0 0.00e+00 0.00e+00 0e+00
306ELKRBR 68 0 3.53e-01 0.00e+00 0e+00
306ELKROK 14 0 6.44e+01 6.00e+01 0e+00
306ELKRSM 66 0 1.73e+00 1.00e+00 0e+00
306ELKSTB 70 0 2.91e+01 4.72e+01 0e+00
306MOREH1 70 0 1.98e+01 3.75e+01 0e+00
306MORMLN 71 0 1.69e-01 0.00e+00 0e+00
306MORMLS 71 0 2.99e+01 7.00e+01 0e+00
306MSLSKL 69 0 4.35e-02 0.00e+00 0e+00
3090SRMDW 66 0 5.35e-01 0.00e+00 0e+00
3090SRPRN 67 0 0.00e+00 0.00e+00 Oe+00
3090SRPRS 71 0 4.23e-01 0.00e+00 0e+00
309SLRBRG 67 0 5.49e+00 0.00e+00 0Oe+00
309SLRLAG 1 0 5.00e+00 0.00e+00 5e+00
309TEMMOL 25 0 2.00e-02 0.00e+00 0Oe+00
309TEMPRS 68 0 2.16e+00 0.00e+00 0Oe+00
Nitrate + Nitrite as N (mg/L):

StationCode N N.cen mean I0R
305WCsS 6 0 2.83e+01 9.80e+00 2
306-CARNE-31 16 2 1.63e+00 1.42e+00 2
306-CARNE-32 9 0 1.93e+00 1.52e+00 5
306-CARNE-33A 13 2 7.16e-01 8.53e-01 4
306-CARNE-36 16 5 3.61e+00 3.52e+00 4
306-CORNC-31 14 0 1.85e+01 8.88e+00 4
306CAR 3 1 1.73e+00 1.61e+00 2
306ELK 3 2 3.90e-01 0.00e+00 2
306WAC 3 0 3.00e+01 3.02e+00 2
309MOR 13 4 6.34e-01 4.25e-01 1
3090LD 12 0 1.99e+01 2.11e+01 4
309TEM 3 0 4.10e+01 1.70e+01 1
Azevedo Pond 165 139 NA NA 2
North Marsh 144 126 NA NA 2
South Marsh 1699 1382 NA NA 2
Vierra Mouth 134 101 2.56e-01 2.00e-01 2

Nitrate as N (mg/L):

StationCode N N.cen mean 10R
305BENSTP 275 148 6.30e-01 6.15e-01 2
306BENEH1 243 169 2.74e-01 2.18e-01 2
306BENJTR 273 147 4.06e-01 3.99e-01 2
306BENWH1 207 117 3.90e-01 3.94e-01 2
306CAR 5 3 6.53e-02 8.69e-02 1
306CARBLR 310 103 1.34e+00 1.09e+00 2
306ELK 6 5 NA NA 2
306ELKAPC 185 126 3.49e-01 2.24e-01 2
306ELKAPN 231 138 3.91e-01 3.90e-01 2
306ELKAPS 222 132 6.29e-01 6.21e-01 2

.84e+00
.50e-01
.56e-03
.31e-03
.65e-02
.04e+00
.50e-01
.50e-01
.60e+01
.54e-01
.10e+00
.90e+01
.50e-01
.50e-01
.50e-01
.50e-01 3.

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+01
.00e+00
.75e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

OO0OUIOO0OO0OO0OO0OO0OO0OONOPMODOOOO

min

min

.00e-01 6
.00e-01 7
.00e-01 7.
.00e-01 5
.00e-02 5
.00e-01 1
.00e-01

.00e-01 4.
.00e-01 6.
.00e-01 5.

WRPRPEPNWORNRFRPOON

pct25

.28e-02
.30e-02

60e-02

.83e-02
.59e-03
.54e-01

69e-02
22e-02
67e-02

OOUIODOOOORORRLROOMOOOOO
o
S
@
+
o
S

median

.87e-01
.53e-01
.83e-01
.51e-01
.28e-02
.52e-01

.28e-01
.55e-01
.77e-01
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OOUIODOO0OOONOWUIRROOOOO
o
S
@
+
o
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.69e+01
.02e+00
.33e+00
.71e-01
.60e+00
.28e+01
.45e+00
.90e-01
.20e+01
.06e-01
.20e+01
.21e+01

.78e-01
.91le-01
.75e-01
.52e-01
.25e-02
.24e+00

.71le-01
.52e-01
.78e-01

.00e+01
.33e+00
.00e+00
.00e+00
.00e+00
.00e+02
.00e+01
.50e+01
.50e+01
.00e+00
.00e+02
.00e+00
.00e+01
.00e+00
.00e+01
.00e+01
.00e+00
.00e-01
.80e+01

OCUUONORRPFRPWOORRFRLPUOORL O A

pct75

OFRPORPUVDWNWWWNNRADMOOW

pct75

RPOPWRERPAMANWONE

2008710714
2008710714
2014/01/07
2014/01/07
2008710714
2010702702
2008710714
2008710714
2008710714
2008710714
2008710714
2008710714
2008710714
2008710714
2008710714
2008710714
2013703705
2008710714
2008710714

max

.80e+01
.42e+00
.84e+00
.21e+00
.14e+01
.56e+01
.50e+00
.90e-01
.20e+01
-40e+00
.98e+01
.30e+01
.06e+00
.25e-01
.54e+00
.07e+00

max

-49e+01
.26e+00
.62e+00
.07e+00
.00e+00
.63e+01
-30e+01
.07e+00
.75e+00
.03e+01

date.min
2014/01/30
2010/12/22
2010/12/22
2011/01/28
2010/12/22
2010/12/22
2012/01/11
2012/01/11
2012/01/11
2012/01/11
2013/01/30
2012/01/11
2007/01/09
2007/01/09
2007/01/08
2007/01/09

date.min
1989/11/19
1989709722
1989709722
1989/09/22
2012/01/11
1989/09/23
2012/01/11
1992/03/28
1992/03/28
1992/03/28

2014/11/04
2014/11/04
2014/11/04
2014/11/04
2014/12/02
2011708709
2014/11/04
2014/11/04
2014/11/04
2014/11/04
2014/11/04
2014/11/04
2014711704
2014711704
2014711704
2014/11/704
2013703705
2014711704
2014711704

date.max
2014/06/24
2013/03/12
2013/03/06
2013/03/12
2013/03/12
2013/03/12
2012/02/15
2012/02/15
2012/02/15
2014/06/24
2014/06/24
2012/02/15
2013/12/10
2013/12/10
2013712711
2013/12/10

date.max
2014/11/04
2014/10/07
2014/11/04
2010/01/12
2012/12/11
2014/11/04
2012/12/11
2014/11/04
2014/11/04
2014/11/04
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306ELKCAT 49 32 1.23e+00 3.14e-01 2.00e-01 1.04e-02 5.15e-02 3.24e-01 4.8le+01 2005/11/01 2014/12/02
306ELKHLE 307 75 3.63e+00 4.73e+00 2.00e-01 2.45e-01 1.08e+00 4.97e+00 5.73e+01 1989/09/23 2014/11/04
306ELKHLW 308 116 1.57e+00 1.14e+00 2.00e-01 1.09e-01 4.41e-01 1.25e+00 4.14e+01 1989/09/23 2014/11/04
306ELKKPD 270 160 3.16e-01 3.64e-01 2.00e-01 8.80e-02 1.81e-01 4.52e-01 3.16e+00 1989/09/23 2014/11/04
306ELKNNM 9 8 NA NA 2.00e-01 NA NA NA 2.69e-01 2014/01/07 2014/11/04
306ELKNVM 10 6 1.97e-01 1.39e-01 2.00e-01 9.89e-02 1.49e-01 2.38e-01 4.53e-01 2014/01/07 2014/11/04
306ELKRBR 264 147 4.07e-01 3.83e-01 2.00e-01 6.87e-02 1.69e-01 4.52e-01 1.02e+01 1989/09/23 2014/12/02
306ELKRNM 94 51 4.24e-01 4.10e-01 2.00e-01 7.64e-02 1.86e-01 4.86e-01 3.62e+00 1989/09/23 2000/03/08
306ELKROK 29 24 NA NA 2.00e-01 NA NA NA 2.17e+01 2005/11/01 2011/08/09
306ELKRSM 264 173 2.61e-01 2.42e-01 2.00e-01 7.45e-02 1.52e-01 3.16e-01 2.49e+00 1989/09/23 2014/11/04
306ELKSTB 178 118 6.63e-01 3.22e-01 2.00e-01 1.68e-02 7.74e-02 3.39e-01 1.58e+01 1998/04/28 2014/11/04
306MORCAS 4 4 NA NA 2.00e-01 NA NA NA 2.00e-01 2006/02/07 2006/05/02
306MOREH1 282 84 1.66e+00 1.10e+00 2.00e-01 1.51e-01 4.52e-01 1.25e+00 5.64e+01 1989/09/22 2014/08/05
306MORMLN 276 15 4.20e+00 3.80e+00 2.00e-01 8.08e-01 1.77e+00 4.60e+00 1.67e+02 1991/03/05 2014/11/04
306MORMLS 272 56 1.15e+00 1.13e+00 2.00e-01 2.26e-01 6.44e-01 1.36e+00 1.18e+01 1991/03/05 2014/11/04
306MSLSKL 269 104 1.21e+00 1.03e+00 2.00e-01 9.95e-02 2.94e-01 1.13e+00 2.15e+01 1989/09/22 2014/11/04
306WAC 7 2 2.95e+01 9.11e+00 2.00e-01 2.24e+01 3.00e+01 3.15e+01 5.30e+01 2012/01/11 2012/12/11
309MOR 5 2.20e+00 0.00e+00 1.00e-02 2.20e+00 2.20e+00 2.20e+00 2.20e+00 2012/01/11 2012/12/11
3090LD 27 0 1.65e+01 2.12e+01 2.00e+00 5.85e+00 1.10e+01 2.70e+01 5.00e+01 2012/10/16 2014/12/10
3090SRMDW 257 1 1.95e+01 1.72e+01 2.00e-01 9.27e+00 1.72e+01 2.65e+01 1.90e+02 1991/12/14 2014/11/04
3090SRPRN 280 4 1.18e+01 1.42e+01 2.00e-01 2.93e+00 9.29e+00 1.71e+01 8.75e+01 1989/09/23 2014/11/04
3090SRPRS 287 1 1.90e+01 1.49e+01 2.00e-01 1.03e+01 1.69e+01 2.52e+01 7.47e+01 1989/09/23 2014/11/04
309SLRBRG 276 2 1.51e+01 1.58e+01 2.00e-01 4.97e+00 1.21e+01 2.08e+01 6.24e+01 1989/09/22 2014/11/04
309SLRLAG 104 3 1.25e+01 1.23e+01 2.00e-01 4.21e+00 9.38e+00 1.65e+01 4.99e+01 1989/09/22 2013/04/02
309TDW 27 0 2.55e+01 2.87e+01 2.70e+00 9.30e+00 1.90e+01 3.80e+01 6.00e+01 2012/10/16 2014/12/10
309TEM 7 0 2.39e+01 2.49e+01 1.10e-01 9.06e+00 3.00e+01 3.40e+01 5.10e+01 2012/01/11 2012/12/11
309TEMMOL 60 0 2.85e+01 2.00e+01 4.07e+00 1.74e+01 2.67e+01 3.74e+01 6.92e+01 2006/02/07 2014/11/04
309TEMPRS 230 1 2.80e+01 2.39e+01 2.00e-01 1.48e+01 2.63e+01 3.86e+01 8.16e+01 1994/06/13 2014/11/04
Azevedo Pond 159 132 NA NA 2.00e-01 NA NA NA 1.06e+00 2007/01/09 2013/12/10
LO1Surf 85395 44197 2.87e-01 2.39e-01 2.00e-01 9.45e-02 1.8le-01 3.34e-01 4.71e+00 2003/10/27 2015/08/17
Lo2surf 55709 39301 2.33e-01 1.89e-01 2.00e-01 5.30e-02 1.18e-01 2.42e-01 4.21e+00 2004/10/14 2012/08/17
LO3Surf 75866 217 9.77e+00 1.23e+01 2.00e-01 2.64e+00 6.80e+00 1.49e+01 5.35e+01 2004/09/17 2015/08/17
LO4Surf 51277 33160 2.25e-01 2.00e-01 2.00e-01 6.89e-02 1.36e-01 2.69e-01 4.28e+00 2005/04/29 2013/04/17
LO5Surf 7334 6395 NA NA 2.00e-01 NA NA NA 1.50e+00 2006/08/22 2007/10/16
L20Deep 3498 1287 2.30e-01 7.80e-02 2.00e-01 1.89e-01 2.22e-01 2.67e-01 4.33e-01 2008/06/11 2008/11/04
L20Surf 3425 3422 NA NA 2.00e-01 NA NA NA 2.36e-01 2008/06/11 2008/11/04
North Marsh 141 119 NA NA 2.00e-01 NA NA NA 5.93e-01 2007/01/09 2013/12/10
South Marsh 1681 1313 1.89e-01 1.59e-01 2.00e-01 5.60e-02 1.12e-01 2.15e-01 1.50e+00 2007/01/08 2013/12/11
Vierra Mouth 130 91 2.61e-01 2.29e-01 2.00e-01 3.47e-02 9.13e-02 2.64e-01 5.04e+00 2007/01/09 2013/12/10

Nitrite as N (mg/L):

StationCode N N.cen mean IQR min pct25 median pct75 max date.min date.max
305BENSTP 20 20 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
306-CARNE-31 15 12 1.82e+00 7.48e-02 4.0e-01 1.67e-04 3.22e-03 7.50e-02 1.35e+01 2010/12/22 2013703712
306-CARNE-32 10 10 NA NA 4.0e-01 NA NA NA 4.00e-01 2010/12/22 2013/03/06
306-CARNE-33A 13 12 NA NA 4.0e-01 NA NA NA 4.00e-01 2011/01/28 2013/03/12
306-CARNE-36 16 15 NA NA 4.0e-01 NA NA NA 4.00e-01 2010/12/22 2013/03/12
306-CORNC-31 14 11 2.18e+00 8.64e-02 4.0e-01 2.03e-04 4.28e-03 8.66e-02 1.50e+01 2010/12/22 2013/03/12
306BENEH1 39 39 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
306BENJTR 52 52 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
306CARBLR 36 36 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/10/07

A-10



Appendix - Elkhorn Slough TMDL Data Analysis Report Draft September 2016

306ELKAPC 31 31 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
306ELKAPN 53 53 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
306ELKAPS 40 40 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/10/07
306ELKCAT 19 19 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2012/05/01
306ELKHLE 48 48 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
306ELKHLW 49 49 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
306ELKKPD 50 50 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
306ELKNNM 9 9 NA NA 8.0e-01 NA NA NA 8.00e-01 2014/01/07 2014/11/04
306ELKNVM 11 11 NA NA 8.0e-01 NA NA NA 8.00e-01 2014/01/07 2014/11/04
306ELKRBR 53 53 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/12/02
306ELKROK 7 7 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2011/08/09
306ELKRSM 52 52 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
306ELKSTB 47 47 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
306MOREH1 20 20 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
306MORMLN 19 19 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
306MORMLS 19 19 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
306MSLSKL 51 51 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
306WAC 1 0 4.50e-01 0.00e+00 4.5e-01 4.50e-01 4.50e-01 4.50e-01 4.50e-01 2012/11/13 2012/11/13
3090LD 23 0 4.84e-01 5.60e-01 3.3e-02 5.00e-02 1.40e-01 6.10e-01 2.60e+00 2013/02/19 2014/12/10
3090SRMDW 17 17 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
3090SRPRN 18 18 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
3090SRPRS 20 20 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
309SLRBRG 19 19 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
309SLRLAG 2 2 NA NA 8.0e-01 NA NA NA 8.00e-01 2013/03/05 2013/04/02
309TDW 23 0 2.82e-01 1.68e-01 3.0e-02 5.70e-02 1.10e-01 2.25e-01 2.40e+00 2013/02/19 2014/12/10
309TEM 1 0 1.00e-01 0.00e+00 1.0e-01 1.00e-01 1.00e-01 1.00e-01 1.00e-01 2012/10/16 2012/10/16
309TEMMOL 5 5 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
309TEMPRS 19 19 NA NA 8.0e-01 NA NA NA 8.00e-01 2010/07/06 2014/11/04
Azevedo Pond 160 160 NA NA 8.0e-01 NA NA NA 8.00e-01 2007/01/09 2013/12/10
North Marsh 141 141 NA NA 8.0e-01 NA NA NA 8.00e-01 2007/01/09 2013/12/10
South Marsh 1666 1666 NA NA 8.0e-01 NA NA NA 8.00e-01 2007/01/08 2013/12/11
Vierra Mouth 133 133 NA NA 8.0e-01 NA NA NA 8.00e-01 2007/01/09 2013/12/10

Nitrogen, Total (mg/L):
StationCode N N.cen mean 1QR min pct25 median pct75 max date.min date.max

305BENSTP 14 10 3.72e-01 2.10e-01 1.25e-01 8.15e-03 3.8le-02 2.18e-01 2.76e+00 2005/11/01 2014/11/04
305WCS 6 2 1.86e+01 3.10e+01 1.25e-01 2.87e+00 1.75e+01 3.38e+01 3.80e+01 2014/01/30 2014/06/24
306-CARNE-31 14 3 1.54e+00 2.13e+00 2.50e-02 1.57e-01 1.30e+00 2.29e+00 6.12e+00 2010/12/22 2013/03/12
306-CARNE-32 9 0 2.18e+00 2.69e+00 1.37e-01 3.66e-01 1.83e+00 3.06e+00 5.94e+00 2010/12/22 2013/03/06
306-CARNE-33A 15 3 1.66e+00 1.75e+00 2.50e-02 2.02e-01 3.83e-01 1.95e+00 7.70e+00 2011/01/28 2013/03/12
306-CARNE-36 14 2 1.37e+00 1.44e+00 2.50e-02 3.19e-01 8.66e-01 1.76e+00 4.27e+00 2010/12/22 2013/03/12
306-CORNC-31 14 0 2.48e+01 1.04e+01 8.21e+00 1.69e+01 2.31le+01 2.73e+01 5.27e+01 2010/12/22 2013/03/12
306BENEH1 78 61 1.08e-01 8.16e-02 1.25e-01 9.55e-03 2.96e-02 9.12e-02 1.45e+00 2006/05/02 2014/10/07
306BENJTR 88 26 3.98e-01 4.46e-01 1.25e-01 1.13e-01 2.51e-01 5.59e-01 2.09e+00 2006/05/02 2014/11/04
306BENWH1 28 14 2.37e-01 1.77e-01 1.25e-01 4.33e-02 1.17e-01 2.20e-01 1.74e+00 2006/05/02 2010/01/12
306CARBLR 52 9 1.75e+00 1.92e+00 1.25e-01 1.76e-01 5.50e-01 2.10e+00 1.41e+01 2006/05/02 2014/11/04
306ELKAPC 57 49 NA NA 1.25e-01 NA NA NA 7.93e-01 2006/05/02 2014/11/04
306ELKAPN 83 54 1.60e-01 1.25e-01 1.25e-01 2.76e-02 6.88e-02 1.53e-01 1.02e+00 2006/05/02 2014/11/04
306ELKAPS 78 58 7.05e-01 1.79e-01 1.25e-01 3.78e-03 2.72e-02 1.83e-01 1.57e+01 2006/05/02 2014/11/04
306ELKCAT 48 18 1.81e+00 1.09e+00 1.25e-01 8.89e-02 3.35e-01 1.18e+00 4.82e+01 2006/01/10 2014/12/02
306ELKHLE 45 11 6.16e+00 8.04e+00 1.25e-01 2.72e-01 2.71e+00 8.31e+00 5.75e+01 2006/05/02 2014/11/04

A-11
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1.
2.
1.
2.
2.
1.
1.
7.

6.
1.
2.
9.
1.
1.
3.
2.
2.
1.
1.
2.
3.

55e+00 6.
15e-01 1.
74e-01 1.
82e-01 1.
26e-01 1.
99e+00 9.
24e-01 1.
99e-01 4.

NA

27e-01 9.
58e+01 7.
12e+00 2.
03e-01 7.
65e+00 2.
47e+01 1.
50e+01 8.
37e+01 1.
89e+01 1.
90e+01 7.
53e+01 2.
78e+01 1.
23e+01 1.

mean
4.22e-01
1.58e-01
2.22e-01
3.27e-01

NA
2.99e-01
5.26e-01
2.04e-01
1.28e-01
2.11e-01
1.59e-01
5.37e-01
4.84e-02
2.66e-01
9.95e-02
8.26e-01
1.75e-01
3.16e-01
1.98e-01
9.43e-02
4.18e-02
4._.42e-02
9.83e-02
9.89e-02
4.21e-01

306ELKHLW 46 13
306ELKKPD 85 48
306ELKNNM 9 3
306ELKNVM 10 1
306ELKRBR 81 29
306ELKROK 28 15
306ELKRSM 84 58
306ELKSTB 85 31
306MORCAS 3 3
306MOREH1 14 6
306MORMLN 16 0
306MORMLS 15 1
306MSLSKL 82 17
309MOR 12 3
3090LD 12 3
3090SRMDW 13 0
3090SRPRN 12 0
3090SRPRS 12 0
309SLRBRG 11 0
309SLRLAG 2 0
309TEMMOL 13 0
309TEMPRS 12 0
Orthophosphate as P (mg/L):
StationCode N N.cen
305BENSTP 266 38
305WCS 6 0
306-CARNE-31 16 11
306-CARNE-32 9 4
306-CARNE-33A 13 11
306-CARNE-36 16 11
306-CORNC-31 14 2
306BENEH1 240 16
306BENJTR 271 2
306BENWH1 205 2
306CAR 5 0
306CARBLR 264 17
306ELK 7 0
306ELKAPC 184 20
306ELKAPN 235 3
306ELKAPS 228 2
306ELKCAT 49 11
306ELKHLE 267 15
306ELKHLW 267 6
306ELKKPD 270 7
306ELKNNM 9 0
306ELKNVM 10 0
306ELKRBR 260 2
306ELKRNM 91 20
306ELKROK 29 2
306ELKRSM 261 12

9.36e-02

45e-01 1.
96e-01 1.
05e-01 1.
40e-01 1.
53e-01 1.
35e-01 1.
13e-01 1.
54e-01 1.

NA 1.
57e-01 1.
82e+00 2.
18e+00 1.
62e-01 1.
65e+00 1.
44e+01 1.
68e+00 2.
12e+01 4.
26e+01 1.
85e+00 1.
89e+00 1.
89e+01 8.
45e+01 1.

IQR
5.48e-01
1.16e-01
1.89e-01
2.70e-01

NA
1.08e-01
3.46e-01
1.94e-01
8.00e-02
1.60e-01
1.04e-01
4.31e-01
1.35e-02
2.87e-01
6.10e-02
7.01e-01
7.79e-02
2.90e-01
1.30e-01
5.00e-02
1.68e-02
1.60e-02
5.22e-02
1.06e-01
3.03e-01
5.00e-02

25e-01 7.
25e-01 4.
25e-01 9.
25e-01 1.
25e-01 8.
25e-01 1.
25e-01 3.
25e-01 6.

25e-01

25e-01 4.
73e-01 1.
25e-01 4.
25e-01 1.
25e-01 1.
25e-01 4.
93e+00 1.
52e+00 1.
49e+01 1.
93e+00 1.
24e+01 1.
74e+00 1.
76e+00 2.

min
2.00e-02
7.91e-02
2.00e-02
2.00e-02
2.00e-02
2.00e-02
2.00e-02
2.00e-02
2.00e-02
2.00e-02
2.20e-02
2.00e-02
2.50e-02
2.00e-02
2.00e-02
2.00e-02
2.00e-02
2.00e-02
2.00e-02
2.00e-02
2.97e-02
3.26e-02
2.00e-02
2.00e-02
2.00e-02
2.00e-02

24e-02 2.
15e-02 9.
73e-02 1.
92e-01 2.
07e-02 1.
28e-02 9.
03e-02 6.
23e-02 2.

NA

8le-02 1.
39e+00 3.
65e-01 1.
49e-01 2.
48e-01 1.
84e+00 1.
84e+01 2.
22e+01 2.
87e+01 2.
65e+01 2.
38e+01 1.
55e+01 2.
53e+01 3.

pct25
8.09e-02
9.08e-02
1.12e-01
1.19e-01
NA
2.43e-01
2.88e-01
4_.57e-02
6.00e-02
8.00e-02
5.60e-02
9.00e-02
4_.20e-02
5.82e-02
5.00e-02
3.20e-01
3.52e-02
1.00e-01
7.00e-02
5.00e-02
3.35e-02
3.67e-02
4._78e-02
2.86e-02
3.99e-02
4_00e-02

62e-01 7.18e-01 1.81e+01
89e-02 2.
73e-01 2.
52e-01 3.
63e-01 2.
03e-02 9.
58e-02 1.
37e-01 5.

NA

52e-01 1.
57e+00 9.
22e+00 2.
88e-01 9.
04e+00 2.
39e+01 1.
32e+01 2.
19e+01 2.
08e+01 3.
27e+01 2.
53e+01 1.
57e+01 3.
25e+01 3.

median
2.60e-01
1.34e-01
1.73e-01
2.82e-01
NA
2.87e-01
4.29e-01
1.07e-01
8.00e-02
1.27e-01
9.50e-02
2.10e-01
5.40e-02
1.48e-01
7.60e-02
5.75e-01
6.70e-02
2.00e-01
1.20e-01
7.00e-02
4.30e-02
4_14e-02
6.34e-02
5.00e-02
6.92e-02
6.00e-02

A-12

38e-01 1.
02e-01 3.
32e-01 5.
34e-01 1.
48e-01 2.
43e-01 8.
16e-01 1.

NA 1.
00e+00 3.
21e+00 1.
64e+00 7.
11e-01 9.
80e+00 6.
92e+01 4.
71e+01 1.
33e+01 8.
13e+01 7.
44e+01 2.
67e+01 1.
44e+01 6.
97e+01 5.

pct75
6.29e-01
2.07e-01
3.01le-01
3.89e-01
NA
3.51e-01
6.34e-01
2.40e-01
1.40e-01
2.40e-01
1.60e-01
5.21e-01
5.55e-02
3.45e-01
1.11e-01
1.02e+00
1.13e-01
3.90e-01
2.00e-01
1.00e-01
5.03e-02
5.27e-02
1.00e-01
1.35e-01
3.43e-01
9.00e-02

max
3.23e+00
2.94e-01
6.03e-01
9.77e-01
3.46e-01
4.63e-01
1.22e+00
8.00e+00
8.20e-01
1.96e+00
4.60e-01
8.10e+00
6.50e-02
3.28e+00
9.49e-01
5.22e+00
3.73e+00
2.36e+00
9.61e+00
1.18e+00
5.40e-02
5.83e-02
7.20e-01
8.20e-01
4 .69e+00
1.77e+00

2006705702
51e+00 2006/05/02
61e-01 2014/01/07
59e-01 2014/01/07
24e+00 2006/05/02
17e+01 2005/11/01
27e-01 2006/05/02
07e+01 2006/05/02
25e-01 2006/03/07
49e+00 2006/05/02
67e+02 2006/05/02
01e+00 2006/05/02
32e+00 2006/05/02
00e+00 2013/01/30
06e+01 2013/01/30
91e+02 2006/05/02
75e+01 2006/05/02
47e+01 2006/05/02
92e+01 2006/05/02
82e+01 2013/03/05
94e+01 2006/03/07
95e+01 2006/05/02

date.min
1989/11/19
2014/01/30
2010/12/22
2010/12/22
2011/01/28
2010/12/22
2010/12/22
1989/09/22
1989/09/22
1989/09/22
2012/01/11
1989/09/23
2012/01/11
1992/03/28
1992/03/28
1992/03/28
2005/11/01
1989/09/23
1989/09/23
1989/09/23
2014/01/07
2014/01/07
1989709723
1989/09/23
2005/11/01
1989/09/23

2014/11/04
2014/11/04
2014/11/04
2014/11/04
2014/12/02
2011/08/09
2014/11/04
2014/11/04
2006/05/02
2014/08/05
2014/11/04
2014/11/04
2014/11/04
2014/06/24
2014/06/24
2014/11/04
2014/11/04
2014/11/04
2014/11/04
2013704702
2014/11/04
2014/11/04

date.max
2014/11/04
2014/06/24
2013/03/12
2013/03/06
2013/03/12
2013/03/12
2013/03/12
2014/11/04
2014/11/04
2010/01/12
2012/12/11
2014/11/04
2012/12/11
2014/11/04
2014/11/04
2014/11/04
2014/12/02
2014/11/04
2014/11/04
2014/11/04
2014/11/04
2014/11/04
2014/12/02
2000/03/08
2011/08/09
2014/11/04
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306ELKSTB
306MORCAS
306MOREH1
306MORMLN
306MORMLS
306MSLSKL
306WAC
309MOR
3090LD
3090SRMDW
3090SRPRN
3090SRPRS
309SLRBRG
309SLRLAG
309TDW
309TEM
309TEMMOL
309TEMPRS
Azevedo Pond
North Marsh
South Marsh
Vierra Mouth

51
218
183
147

1709

134

N a
[eNeNe]

N
ADMMNOCOPLPORARRPRPAORADINNEREBANBANDN

N D B
O o

NUTOOWNOOOO®O WU O

[y

Oxygen, Dissolved (mg/L):
N N.cen

StationCode
305BENSTP
305WCS
306BENEH1
306BENJTR
306BENWH1
306CAR
306CARBLR
306ELK
306ELKAPC
306ELKAPN
306ELKAPS
306ELKCAT
306ELKHLE
306ELKHLW
306ELKKPD
306ELKNNM
306ELKNVM
306ELKRBR
306ELKRNM
306ELKROK
306ELKRSM
306ELKSTB
306MORCAS
306MOREH1
306MORMLN
306MORMLS

250
3
229
256
184
3
253
6
170
214
198
50
248
253
264
9
11
253
81
28
251
161
4
251
246
244

18
0

[

[

w
RPOONNRPROWROOORRLRUIOMARLROOOONWOM

=

CORPRPFPOOWNNNONNONPRPOONNPAMOO®©E

.36e-01
.89e-01
.57e-01

10e-01

.75e-01
.09e-01
.47e-01
.24e-01
.37e-01
.26e-01
.52e-01
.39%e-01
.85e-01
.52e-01
.88e-01
.10e-01
.61le-01
-99%e-01
.73e-02
.86e-02
.95e-02
.82e-02

mean
.10e+00
.53e+01
.95e+00
.81e+00
.98e+00
.59e+00
.47e+00
.82e+00
.90e+00
.44e+00
.02e+01
.77e+00
.11e+00
.84e+00
.71e+00
.92e+00
.37e+00
.64e+00
.45e+00
.98e+00
.15e+00
.76e+00
.97e+00
.03e+01
.40e+00
.90e+00

PEREPNANWNNRPEPNOWOWWWDMNOWR ARP

ONPARPNWONBNENNOWR,ROOCTOONWWORAOD

.10e-01
.04e-01
.47e-01
.75e-01
.28e-01
.75e-02
.73e-01
.16e-01
.15e-01
.71e-01
.35e-01
.93e-01
.93e-01
.17e-01
.55e-01
.75e-01
.46e-01
.92e-01
.47e-02
.14e-02
.87e-02
.78e-02

IQR
.24e+00
.40e-01
.39e+00
.00e+00
.32e+00
.45e+00
.14e+00
.32e-01
.08e+00
.84e+00
.23e+00
.71e+00
.63e+00
.23e+00
.60e+00
.38e+00
.04e+00
.59e+00
.67e+00
.76e+00
.05e+00
.31e+00
.58e+00
.87e+00
.00e+00
.05e+00

NNNNNNERERNNMNNNNORBANNNNNDN

PNRRPRRPRRPRPRRPRRUWNRRRRPRRPRPORNNRRERR

.00e-02
.08e-01
.00e-02
.00e-02
.00e-02
.00e-02
.30e-02
.80e-02
.50e-02
.00e-02
.00e-02
.00e-02
.00e-02
.00e-02
-30e-01
-30e-01
-00e-02
-00e-02
.27e-02
.00e-02
.00e-02
.00e-02

min
.70e+00
.48e+01
.70e+00
.70e+00
.44e+00
.51e+00
.70e+00
.73e+00
.70e+00
.70e+00
.70e+00
.70e+00
.70e+00
.70e+00
.33e+00
.76e+00
.81e+00
.70e+00
.70e+00
.70e+00
.70e+00
.70e+00
.70e+00
.70e+00
.22e+00
.70e+00

WWWAANWWPNMNIINRPPEPNWORANOON O

ONNEFEPNORPMOODOUIOOOWONONPRD,WNNOR, D

.57e-03
.41le-01
.26e-02
.29e-02
.17e-02
.25e-02
.20e-02
.69e-02
.55e-01
.99e-01
.55e-01
.70e-01
.50e-02
.25e-02
.60e-01
.85e-01
.72e-01
.16e-01
.28e-02
.61le-02
.77e-02
.42e-02

pct25
.56e+00
.51e+01
.00e+00
.23e+00
.03e+00
.18e+00
.46e+00
.25e+00
.17e+00
.00e+00
-99e+00
.96e+00
.30e+00
.04e+00
.36e+00
-90e+00
.78e+00
.26e+00
.97e+00
.96e+00
.51e+00
.78e+00
.07e+00
.53e+00
.32e+00
.28e+00

ARARNUURNUVURRPAWDWARRPRORRPREND

WOORUIOWNNNONN0UIOOONOWOmWWOonERN

.0le-02
.96e-01
.60e-01
.30e-01
-30e-01
.22e-02

10e-01

.33e-01

12e-01

.60e-01
.04e-01
.30e-01
.40e-01
.00e-01
.40e-01
-90e-01
.79e-01
.63e-01
.79e-02
.65e-02
.65e-02
.30e-02

median
.49e+00
.53e+01
.49e+00
.68e+00
.80e+00
.85e+00
.76e+00
.90e+00
.99e+00
.38e+00
. 74e+00
. 74e+00
.61e+00
.84e+00
.67e+00
.98e+00
.69e+00
.44e+00
.20e+00
.85e+00
.07e+00
.72e+00
.76e+00
.82e+00
.40e+00
.35e+00
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QAOUITONOOOOOORNUOMNTTOWORANUOWERE

RPORNRODMNOONOOORRPRRPREPOOURRERRERE

.20e-01
.44e-01
-10e-01
.58e-01
.00e-01
.10e-01
.55e-01
.52e-01
.70e-01
.70e-01
.90e-01
.64e-01
.48e-01

60e-01

.15e-01
.60e-01
.19e-01
.07e-01
.75e-02
.75e-02
.64e-02
.20e-02

pct75
.08e+01
.55e+01
.14e+01
.02e+01
.04e+01
.62e+00
.60e+00
.18e+00
.12e+01
.18e+01
.32e+01
.07e+01
.09e+01
.27e+00
.96e+00
.28e+00
.82e+00
.85e+00
.64e+00
.71e+00
.56e+00
.0le+01
.66e+00
.24e+01
.32e+00
.13e+01

RPWFROUONNNNENORPNWORRPRER WO

NENWRRPNPRPPRPOFRPENMNNMNNARPNONSNNENEDN

.11e+00
.57e-01
.20e+01
.75e+00
.20e+01
.20e-01
.80e+00
.20e-01
.32e+00
.50e+00
.13e+00
.55e+00
.42e+00
.42e+00
.60e-01
.60e-01
.05e-01
.00e+00
.59e-01
.28e-01
.39e-01
.72e-01

max
.80e+01
.57e+01
.39e+01
.91e+01
.04e+01
.40e+00
.71e+01
.05e+00
.18e+01
.93e+01
.36e+01
.18e+01
.76e+01
.25e+01
.69e+01
.00e+01
.96e+00
.65e+01
.81le+01
.96e+00
.66e+01
.78e+01
.60e+00
.45e+01
.86e+01
.52e+01

1998704728
2006/02/07
1989709722
1991703705
1991703705
1989709722
2012/01/11
2012/01/11
2012/10/16
1991/12/14
1989709723
1989709723
1989/09/22
1989/09/22
2012710716
2012/01/11
2006/02/07
1994/06/13
2007/01/09
2007/01/09
2007/01/08
2007/01/09

date.min
1989/11/19
2014/04/23
1989/09/22
1989/09/22
1989/09/22
2012/01/11
1989/09/23
2012/01/11
1992/03/28
1992/03/28
1992/03/28
2005/11/01
1989/09/23
1989/09/23
1989/09/23
2014/01/07
2014/01/07
1989/09/23
1989/09/23
2005/11/01
1989/09/23
1998/04/28
2006/02/07
1989/09/22
1991/03/05
1991/03/05

2014/11/04
2006705702
2014/11/04
2014/11/04
2014/11/04
2014/11/04
2012/12/11
2014/06/24
2014/12/10
2014/11/04
2014/11/04
2014/11/04
2014711704
2013704702
2014712710
2012/12/11
2014/11/04
2014/11/04
2013/12/10
2013/12/10
2013/12/11
2013/12/10

date.max
2014/11/04
2014/06/24
2014/11/04
2014/11/04
2010/01/12
2012/12/11
2014/11/04
2012/12/11
2014/11/04
2014/11/04
2014/11/04
2014/12/02
2014/11/04
2014/11/04
2014/11/04
2014/11/04
2014/11/04
2014/12/02
1998/03/31
2011/08/09
2014/11/04
2014/11/04
2006/05/02
2014/11/04
2014/11/04
2014/11/04
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306MSLSKL 252 2 8.72e+00 2.38e+00 1.70e+00 7.42e+00 8.49e+00 9.79e+00 2.35e+01 1989/09/22 2014/11/04
306WAC 9 0 1.26e+01 5.18e+00 8.88e+00 9.84e+00 1.34e+01 1.50e+01 1.66e+01 2012/01/11 2012/12/11
309MOR 21 0 8.36e+00 4.38e+00 1.70e+00 4.80e+00 8.53e+00 9.18e+00 2.39e+01 2012/01/11 2014/06/24
3090LD 46 0 7.52e+00 2.93e+00 1.99e+00 5.72e+00 7.30e+00 8.65e+00 1.49e+01 2012/02/28 2014/12/10
3090SRMDW 228 1 9.24e+00 3.44e+00 1.70e+00 7.26e+00 8.92e+00 1.07e+01 2.31e+01 1991/12/14 2014/11/04
3090SRPRN 257 0 8.93e+00 2.93e+00 3.02e+00 7.20e+00 8.60e+00 1.01e+01 1.98e+01 1989/09/23 2014/11/04
3090SRPRS 258 2 1.02e+01 3.79e+00 1.70e+00 7.97e+00 9.66e+00 1.18e+01 2.80e+01 1989/09/23 2014/11/04
309SLRBRG 240 0 1.20e+01 4.96e+00 3.29e+00 9.27e+00 1.11e+01 1.42e+01 2.86e+01 1989/11/19 2014/11/04
309SLRLAG 92 0 1.04e+01 4.03e+00 4.80e+00 8.00e+00 9.72e+00 1.20e+01 1.94e+01 1989/09/22 2013/04/02
309TDW 31 0 7.63e+00 3.77e+00 3.48e+00 5.37e+00 7.20e+00 9.14e+00 1.46e+01 2012/02/28 2014/12/10
309TEM 8 0 1.24e+01 5.98e+00 2.77e+00 7.74e+00 9.80e+00 1.37e+01 3.56e+01 2012/01/11 2012/12/11
309TEMMOL 51 0 9.85e+00 4.32e+00 3.64e+00 7.82e+00 9.10e+00 1.21e+01 1.66e+01 2006/04/04 2014/11/04
309TEMPRS 201 1 1.12e+01 4.25e+00 1.70e+00 8.87e+00 1.02e+01 1.31e+01 2.90e+01 1994/06/13 2014/11/04
Azevedo Pond 196988 10804 7.67e+00 4.80e+00 1.70e+00 5.00e+00 7.10e+00 9.80e+00 2.99e+01 2007/01/01 2015/02/05
LO1Surf 97492 1865 3.70e+00 9.89e-01 1.70e+00 3.22e+00 3.78e+00 4.21e+00 6.51e+00 2003/10/27 2015/08/17
Lo2Surf 66510 4797 3.54e+00 1.51e+00 1.70e+00 2.74e+00 3.53e+00 4.25e+00 6.87e+00 2004/10/14 2012/08/17
LO3Surf 47987 4569 3.38e+00 1.52e+00 1.70e+00 2.52e+00 3.28e+00 4.04e+00 7.93e+00 2007/11/19 2015/05/30
LO4Surf 61215 2670 3.49e+00 1.14e+00 1.70e+00 2.91e+00 3.52e+00 4.05e+00 6.62e+00 2005/04/29 2013/04/17
LO5Surf 9381 1962 3.34e+00 2.08e+00 1.70e+00 2.16e+00 3.18e+00 4.24e+00 6.75e+00 2006/08/22 2007/10/16
L20Surf 3496 0 4.92e+00 7.35e-01 2.38e+00 4.57e+00 4.95e+00 5.31e+00 6.48e+00 2008/06/11 2008/11/04
North Marsh 228537 11389 6.88e+00 3.70e+00 1.70e+00 4.80e+00 6.60e+00 8.50e+00 2.42e+01 2007/01/01 2015/01/12
South Marsh 232257 150 6.95e+00 2.10e+00 1.70e+00 5.90e+00 7.00e+00 8.00e+00 1.52e+01 2007/01/08 2015/02/02
Vierra Mouth 232144 1 7.81e+00 1.40e+00 1.70e+00 7.10e+00 7.90e+00 8.50e+00 1.41e+01 2007/01/01 2015/01/20

Oxygen, Saturation (% Dissolv):
StationCode N N.cen mean IQR min pct25 median pct75 max date.min date.max

305BENSTP 176 7 1.00e+02 6.98e+01 2.21e+01 6.08e+01 9.92e+01 1.31le+02 2.84e+02 1996/11/18 2014/11/04
305WCS 3 0 1.59e+02 6.40e+00 1.54e+02 1.55e+02 1.57e+02 1.62e+02 1.66e+02 2014/04/23 2014/06/24
306BENEH1 159 4 1.11e+02 6.59e+01 2.21e+01 7.64e+01 1.03e+02 1.42e+02 2.46e+02 1996/11/18 2014/11/04
306BENJTR 183 3 1.05e+02 3.57e+01 2.21e+01 8.52e+01 1.02e+02 1.21e+02 2.56e+02 1996/11/18 2014/11/04
306BENWH1 117 0 1.09e+02 3.53e+01 2.68e+01 8.65e+01 9.98e+01 1.22e+02 2.40e+02 1996/11/18 2010/01/12
306CAR 3 0 4.15e+01 2.25e+01 2.26e+01 2.85e+01 3.44e+01 5.10e+01 6.75e+01 2012/01/11 2012/12/11
306CARBLR 181 12 7.03e+01 4.77e+01 2.21e+01 4.13e+01 6.42e+01 8.90e+01 3.29e+02 1996/11/18 2014/11/04
306ELK 6 0 9.37e+01 4.75e+00 8.65e+01 8.99e+01 9.15e+01 9.47e+01 1.08e+02 2012/01/11 2012/12/11
306ELKAPC 123 8 1.11e+02 6.78e+01 2.21e+01 7.26e+01 1.04e+02 1.40e+02 2.95e+02 1996/11/18 2014/11/04
306ELKAPN 167 6 1.21e+02 7.66e+01 2.21e+01 8.28e+01 1.16e+02 1.59e+02 2.68e+02 1996/11/18 2014/11/04
306ELKAPS 156 10 1.32e+02 8.98e+01 2.21e+01 7.86e+01 1.25e+02 1.68e+02 4.71e+02 1996/11/18 2014/11/04
306ELKCAT 50 6 8.08e+01 6.35e+01 2.21e+01 4.15e+01 5.64e+01 1.05e+02 2.42e+02 2005/11/01 2014/12/02
306ELKHLE 174 3 1.17e+02 6.29e+01 2.21e+01 8.14e+01 1.07e+02 1.44e+02 3.43e+02 1996/11/18 2014/11/04
306ELKHLW 177 1 9.75e+01 3.73e+01 2.21e+01 7.75e+01 9.55e+01 1.15e+02 2.81e+02 1996/11/18 2014/11/04
306ELKKPD 185 0 9.48e+01 2.50e+01 2.21e+01 8.20e+01 9.41e+01 1.07e+02 1.78e+02 1996/11/18 2014/11/04
306ELKNNM 9 0 8.86e+01 3.86e+01 4.80e+01 6.72e+01 9.49e+01 1.06e+02 1.29e+02 2014/01/07 2014/11/04
306ELKNVM 11 0 9.02e+01 1.17e+01 7.46e+01 8.25e+01 8.94e+01 9.42e+01 1.09e+02 2014/01/07 2014/11/04
306ELKRBR 176 1 9.21e+01 2.04e+01 2.21e+01 8.04e+01 9.16e+01 1.0le+02 1.82e+02 1996/11/18 2014/12/02
306ELKRNM 9 1 8.40e+01 7.29e+01 2.21e+01 4.78e+01 8.60e+01 1.21e+02 1.26e+02 1996/11/18 1998/03/31
306ELKROK 28 9 4.18e+01 2.23e+01 2.21e+01 2.57e+01 3.67e+01 4.80e+01 1.00e+02 2005/11/01 2011/08/09
306ELKRSM 174 1 1.03e+02 3.96e+01 2.21e+01 8.09e+01 1.0le+02 1.20e+02 1.80e+02 1996/11/18 2014/11/04
306ELKSTB 166 35 8.60e+01 8.64e+01 2.21e+01 3.52e+01 7.53e+01 1.22e+02 2.57e+02 1998/04/28 2014/11/04
306MORCAS 4 3 3.36e+01 0.00e+00 2.21e+01 3.36e+01 3.36e+01 3.36e+01 3.36e+01 2006/02/07 2006/05/02
306MOREH1 177 4 1.20e+02 6.51e+01 2.21e+01 8.26e+01 1.13e+02 1.48e+02 3.01e+02 1996/11/18 2014/11/04
306MORMLN 187 0 9.85e+01 2.27e+01 2.67e+01 8.70e+01 9.89e+01 1.10e+02 1.90e+02 1996/11/18 2014/11/04
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306MORMLS 186 12 1.08e+02 5.68e+01 2.21e+01 7.08e+01 9.42e+01 1.28e+02 1.43e+03 1996/11/18 2014/11/04
306MSLSKL 173 2 1.04e+02 2.60e+01 2.21e+01 8.85e+01 1.00e+02 1.14e+02 2.16e+02 1996/11/18 2014/11/04
306WAC 9 0 1.27e+02 4.75e+01 9.01le+01 1.02e+02 1.36e+02 1.50e+02 1.62e+02 2012/01/11 2012/12/11
309MOR 21 0 9.51e+01 4.59e+01 2.23e+01 6.43e+01 9.53e+01 1.10e+02 2.38e+02 2012/01/11 2014/06/24
3090LD 46 0 7.80e+01 2.69e+01 2.21e+01 6.03e+01 6.96e+01 8.72e+01 1.48e+02 2012/02/28 2014/12/10
3090SRMDW 179 1 9.97e+01 3.30e+01 2.21e+01 7.98e+01 9.26e+01 1.13e+02 3.08e+02 1996/11/18 2014/11/04
3090SRPRN 175 0 9.81e+01 2.67e+01 4.12e+01 8.21e+01 9.54e+01 1.09e+02 2.16e+02 1996/11/18 2014/11/04
3090SRPRS 181 1 1.09e+02 3.64e+01 2.21e+01 8.60e+01 9.94e+01 1.22e+02 3.02e+02 1996/11/18 2014/11/04
309SLRBRG 171 0 1.24e+02 5.25e+01 3.20e+01 9.35e+01 1.13e+02 1.46e+02 3.08e+02 1996/11/18 2014/11/04
309SLRLAG 13 0 1.03e+02 4.93e+00 8.45e+01 9.86e+01 1.00e+02 1.04e+02 1.25e+02 1996/11/18 2013/04/02
309TDW 31 0 8.04e+01 4.82e+01 3.85e+01 5.70e+01 6.89e+01 1.05e+02 1.73e+02 2012/02/28 2014/12/10
309TEM 8 0 1.29e+02 5.64e+01 2.64e+01 7.28e+01 8.88e+01 1.29e+02 4.25e+02 2012/01/11 2012/12/11
309TEMMOL 51 0 1.04e+02 4.66e+01 3.51e+01 7.90e+01 9.49e+01 1.26e+02 1.83e+02 2006/04/04 2014/11/04
309TEMPRS 182 0 1.17e+02 5.15e+01 4.20e+01 8.96e+01 1.04e+02 1.41e+02 2.93e+02 1996/11/18 2014/11/04
Azevedo Pond 202135 11963 9.62e+01 6.18e+01 2.21e+01 6.02e+01 8.59e+01 1.22e+02 3.80e+02 2007/01/01 2015/02/05
LO1Surf 97492 350 8.74e+01 2.20e+01 2.21e+01 7.70e+01 8.89e+01 9.90e+01 1.66e+02 2003/10/27 2015/08/17
LO2Surf 66437 1290 8.56e+01 3.42e+01 2.21e+01 6.84e+01 8.57e+01 1.03e+02 1.94e+02 2004/10/14 2012/08/17
LO3Surf 47980 1800 7.45e+01 2.87e+01 2.21e+01 5.80e+01 7.35e+01 8.67e+01 1.98e+02 2007/11/19 2015/05/30
LO4Surf 61210 963 8.44e+01 2.60e+01 2.21e+01 7.14e+01 8.44e+01 9.74e+01 1.73e+02 2005/04/29 2013/04/17
LO5Surf 9381 1490 8.04e+01 5.06e+01 2.21e+01 5.21e+01 7.84e+01 1.03e+02 1.87e+02 2006/08/22 2007/10/16
L20Surf 3496 0 1.19e+02 1.72e+01 5.59e+01 1.12e+02 1.20e+02 1.29e+02 1.65e+02 2008/06/11 2008/11/04
North Marsh 234128 13601 8.51e+01 4.63e+01 2.21e+01 5.85e+01 7.94e+01 1.05e+02 3.34e+02 2007/01/01 2015/01/12
South Marsh 252658 66 8.47e+01 2.15e+01 2.21e+01 7.39e+01 8.53e+01 9.54e+01 1.98e+02 2007/01/08 2015/02/02
Vierra Mouth 251487 1 9.18e+01 1.73e+01 2.21e+01 8.29e+01 9.20e+01 1.00e+02 1.72e+02 2007/01/01 2015/01/20
pH (pH units):

StationCode N N.cen mean IQR min pct25 median pct75 max date.min date.max
305BENSTP 258 0 8.62e+00 7.40e-01 6.77e+00 8.27e+00 8.62e+00 9.01e+00 1.04e+01 1989/11/19 2014/11/04
305WCS 3 0 8.35e+00 1.25e-01 8.22e+00 8.29e+00 8.36e+00 8.41e+00 8.47e+00 2014/04/23 2014/06/24
306BENEH1 233 0 8.55e+00 6.07e-01 7.01e+00 8.23e+00 8.56e+00 8.84e+00 1.0le+01 1989/09/22 2014/11/04
306BENJTR 260 0 8.22e+00 4.22e-01 7.02e+00 7.98e+00 8.16e+00 8.40e+00 1.05e+01 1989/09/22 2014/11/04
306BENWH1 195 0 8.26e+00 5.55e-01 6.84e+00 7.92e+00 8.20e+00 8.47e+00 1.05e+01 1989/09/22 2010/01/12
306CAR 3 0 6.32e+00 5.00e-01 5.95e+00 6.00e+00 6.05e+00 6.50e+00 6.95e+00 2012/01/11 2012/12/11
306CARBLR 253 3 7.83e+00 1.33e+00 5.95e+00 7.12e+00 7.89e+00 8.45e+00 1.00e+01 1989/09/23 2014/11/04
306ELK 5 0 7.15e+00 2.50e-01 6.81e+00 7.04e+00 7.19e+00 7.29e+00 7.41e+00 2012/01/11 2012/12/11
306ELKAPC 180 0 8.34e+00 8.76e-01 6.52e+00 7.90e+00 8.23e+00 8.77e+00 1.00e+01 1992/03/28 2014/11/04
306ELKAPN 225 1 8.21e+00 5.39e-01 5.95e+00 7.94e+00 8.19e+00 8.48e+00 9.72e+00 1992/03/28 2014/11/04
306ELKAPS 212 0 8.56e+00 8.01e-01 6.42e+00 8.19e+00 8.62e+00 8.99e+00 1.04e+01 1992/03/28 2014/11/04
306ELKCAT 50 2 7.59e+00 9.90e-01 5.95e+00 7.12e+00 7.52e+00 8.11e+00 9.07e+00 2005/11/01 2014/12/02
306ELKHLE 258 0 8.26e+00 7.50e-01 6.35e+00 7.86e+00 8.25e+00 8.61e+00 1.03e+01 1989/09/23 2014/11/04
306ELKHLW 260 0 8.11e+00 4.88e-01 6.69e+00 7.82e+00 8.06e+00 8.31e+00 9.91e+00 1989/09/23 2014/11/04
306ELKKPD 262 1 8.06e+00 3.60e-01 5.95e+00 7.86e+00 8.01e+00 8.22e+00 9.68e+00 1989/09/23 2014/11/04
306ELKNNM 9 0 7.97e+00 1.20e-01 7.68e+00 7.93e+00 8.02e+00 8.05e+00 8.14e+00 2014/01/07 2014/11/04
306ELKNVM 11 0 7.92e+00 1.67e-01 7.76e+00 7.84e+00 7.93e+00 8.00e+00 8.09e+00 2014/01/07 2014/11/04
306ELKRBR 253 1 8.02e+00 3.20e-01 5.95e+00 7.85e+00 7.99e+00 8.17e+00 9.65e+00 1989/09/23 2014/12/02
306ELKRNM 90 0 7.95e+00 8.05e-01 6.55e+00 7.56e+00 8.02e+00 8.37e+00 9.47e+00 1989/09/23 1998/03/31
306ELKROK 28 2 6.96e+00 6.77e-01 5.95e+00 6.61e+00 6.93e+00 7.29e+00 8.23e+00 2005/11/01 2011/08/09
306ELKRSM 254 1 8.11e+00 4.77e-01 5.95e+00 7.85e+00 8.10e+00 8.33e+00 9.57e+00 1989/09/23 2014/11/04
306ELKSTB 162 0 8.35e+00 6.59e-01 6.59e+00 8.05e+00 8.38e+00 8.70e+00 1.05e+01 1998/04/28 2014/11/04
306MORCAS 4 0 6.89e+00 5.08e-01 6.48e+00 6.66e+00 6.93e+00 7.17e+00 7.23e+00 2006/02/07 2006/05/02
306MOREH1 258 0 8.65e+00 7.60e-01 7.10e+00 8.27e+00 8.64e+00 9.03e+00 1.05e+01 1989/09/22 2014/11/04
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.06e-01
.91le-01
.56e-01
.06e-01
.87e-01
.24e-01
.30e-02
.63e-01
.26e+00
.27e-01
.16e-01
.93e-01
.08e-01

306MORMLN 247 0
306MORMLS 247 0
306MSLSKL 256 0
306WAC 9 0
309MOR 21 0
3090LD 46 0
3090SRMDW 230 0
3090SRPRN 255 0
3090SRPRS 261 0
309SLRBRG 254 0
309SLRLAG 99 0
309TDW 31 0
309TEM 8 0
309TEMMOL 48 0
309TEMPRS 205 0
Azevedo Pond 217641 0
North Marsh 226522 0
South Marsh 236675 0
Vierra Mouth 185765 0
Phosphorus as P (mg/L):
StationCode N N.cen
305WCS 6 02
306-CARNE-31 14 05
306-CARNE-32 9 07
306-CARNE-33A 15 06
306-CARNE-36 14 03
306-CORNC-31 15 08
306CAR 1 07
306ELK 4 13
306WAC 4 01
309MOR 12 06
3090LD 40 15
309TDW 28 15
309TEM 4 07
Salinity (ppt):
StationCode N N.cen
305BENSTP 272 0
305WCS 3 0
306BENEH1 245 0
306BENJTR 274 0
306BENWH1 206 0
306CAR 3 0
306CARBLR 264 0
306ELK 6 0
306ELKAPC 181 1
306ELKAPN 233 0
306ELKAPS 222 0
306ELKCAT 50 0
306ELKHLE 270 0

.17e+00
.33e+00
.15e+00
.01e+00
.13e+00
.34e+00
.42e+00
.17e+00
.40e+00
.59e+00
.69e+00
.06e+00
.86e+00
.42e+00
-39e+00
.06e+00
-16e+00
.01le+00
.08e+00

00 00 00 0O 00 0O ~ 00 00 00 0O 0O 0O CO 00 OO 00 O O

mean
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mean
.20e+01
.70e-01
.09e+01
.91le+01
.80e+01
.28e+00
.76e+00
.35e+01
.19e+01
.10e+01
.04e+01
.06e+00
-12e+01

NFPWOWWWWOUNNWOLW

.65e-02
.05e-01
.18e-01
.17e-01
.50e-01
.89e-01
.00e+00
.40e-01
.23e-01
.13e-01
.47e-01
.23e-01
.25e-02

.22e-01
.80e-01
.42e-01
.40e-01
.80e-01
.80e-01
.58e-01
.20e-01
.20e-01
.23e-01
.70e-01
.10e-01
.15e-01
.68e-01
.20e-01
.00e-01
.00e-01
.00e-01
.00e-01

NNAOONUTOODODUTOONUINWOO D

QR

ONONPOAOANNNORRFEPN

1QR
2.46e+01
5.00e-02
1.43e+01
5.35e+00
8.01e+00
6.10e+00
1.65e+01
1.61e+00
2.45e+01
6.20e+00
3.58e+01
9.80e-01
2.14e+01

.26e-02
.22e-01
.66e-01
.34e-02
.86e-02
.56e-01
.30e-02
.00e-02
.40e-01
.67e-02
.80e-02
.50e-01
.50e-01

.82e+00
.78e+00
.06e+00
.74e+00
.48e+00
.15e+00
.15e+00
.58e+00
.05e+00
.43e+00
.31e+00
.32e+00
-39e+00
-53e+00
-13e+00
-50e+00
-80e+00
-90e+00
.20e+00

POOONNNNNNNONNNNNO O

min
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min
.00e-02
.30e-01
.10e-01
.80e-01
.80e-01
.07e+00
.00e-02
.11e+01
.00e-02
.09e+00
.33e-02
.00e-02
-64e-01

WNWNNWWFREPNREOO®

.30e-01
.77e-01
.57e-01
.11le-01
.22e-01
.66e-01
.30e-02
.86e-02
.48e-01
.84e-01
.78e-01
.38e-01
.58e-01

.92e+00
.98e+00
.94e+00
.83e+00
.73e+00
.95e+00
.09e+00
.91e+00
.07e+00
.28e+00
.35e+00
.60e+00
.55e+00
.09e+00
.11e+00
.80e+00
.00e+00
-90e+00
.00e+00

00~ 00 ~0000~~000 0~~~

pct25
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pct25
.85e+01
.40e-01
.35e+01
.78e+01
.50e+01
.29e+00
-16e+00
.30e+01
.64e+01
-90e+01
.06e+01
.41le-01
.06e+01

PARPNPFPWRFEPNNNOOR

.56e-01
.40e-01
.86e-01
.15e-01
.0le-01
.10e-01
.30e-02
.45e-02
.55e-01
.43e-01
.65e-01
.10e-01
.70e-01

.10e+00
.22e+00
.10e+00
.91e+00
.11e+00
.32e+00
.38e+00
.17e+00
.37e+00
.60e+00
.65e+00
-93e+00
.73e+00
-34e+00
-38e+00
-00e+00
-10e+00
-00e+00
-10e+00

00 00 00 0O 00 0O ~ ~J 00 00 0O 0O 00 0O 00 ~ 00 00

median

NNNORWNROOROR

median
3.39%e+01
8.50e-01
3.25e+01
3.16e+01
3.14e+01
1.51e+00
3.04e+00
3.37e+01
3.03e+01
3.27e+01
2.92e+01
8.58e-01
2.30e+01

A-16

.86e-01
.82e-01
.17e+00
.28e-01
.72e-01
.16e+00
.30e-02
.89e-01
.37e+00
.97e-01
.25e-01
.60e-01
.20e-01

.34e+00
.66e+00
.28e+00
.07e+00
.31e+00
.73e+00
.75e+00
.43e+00
.69e+00
-90e+00
.02e+00
.41e+00
.06e+00
-86e+00
-63e+00
-30e+00
-40e+00
-10e+00
-20e+00

00 00 00 0O 00 0O 00 00 O 00 0O 0O 0O CO 00 OO 00 O O

pct75

ORRPRWRNNRRREREO

pct75
4.32e+01
8.90e-01
3.78e+01
3.31e+01
3.31e+01
7.39e+00
1.76e+01
3.46e+01
4.08e+01
3.52e+01
4.64e+01
1.42e+00
3.20e+01

OO ORFRPOOVWORRFRPFPROOOWONORO

max

.38e-01
.67e+00
.82e+00
.59e+00
.28e+00
.05e+00
.30e-02
.30e+00
.50e+00
.65e+00
.62e+00
.00e+00
-40e-01

.52e+01
.41e+02
.0le+01
.07e+02
.84e+00
-96e+01

.88e+00
.05e+01
.93e+00
.69e+00
.36e+00
.50e+00
.83e+00
.56e+00
.08e+01
.0le+01
.02e+01
.09e+00
.76e+00
-34e+00
-85e+00
.08e+01
-90e+00
-80e+00
-80e+00

max
1.05e+02
9.30e-
6.57e+01
4.27e+01
6.40e+01
1.33e+01
4.01le+01
3
1
6
1
3
4

date.min
2014/01/30
2010/12/22
2010/12/22
2011/01/28
2010/12/22
2010/12/22
2012/12/11
2012/09/18
2012/09/18
2012/09/18
2012/09/18
2012/09/18
2012/09/18

1991703705 2014711704
1991703705 2014711704
1989709722 2014/11/04
2012/01/11 2012/12/11
2012/01/11 2014/06/24
2012/02/28 2014/12/10
1991/12/14 2014/11/04
1989709723 2014/11/04
1989709723 2014/11/04
1989709722 2014/11/04
1989709722 2013/04/02
2012/02/28 2014/12/10
2012/01/11 2012/12/11
2006/03/07 2014/11/04
1994/06/13 2014/11/04
2007/01/01 2015/02/05
2007/01/01 2015/01/12
2007/01/01 2015/02/02
2007/01/01 2015/01/20

date.max
2014/06/24
2013/03/12
2013/03/06
2013/03/12
2013/03/12
2013/03/12
2012/12/11
2012/12/11
2012712711
2014/05/27
2014/12/10
2014/12/10
2012/12/11

date.min date.max
1989/11/19 2014/11/04

01 2014/04/23 2014/06/24

1989711719 2014/11/04
1989709722 2014/11/04
1989709722 2010/01/12
2012/01/11 2012/12/11
1989709723 2014/11/04
2012/01/11 2012/12/11
1992703728 2014/11/04
1992/03/28 2014/11/04
1992/03/28 2014/11/04
2005711701 2014/12/02
1989/09/23 2014/11/04
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306ELKHLW 270 0 2.77e+01 1.13e+01 3.00e-02 2.33e+01 3.10e+01 3.46e+01 4.95e+01 1989/09/23 2014/11/04
306ELKKPD 271 1 3.06e+01 5.46e+00 2.00e-02 2.88e+01 3.25e+01 3.43e+01 4.07e+01 1989/09/23 2014/11/04
306ELKNNM 9 0 3.37e+01 2.44e+00 3.13e+01 3.24e+01 3.40e+01 3.49e+01 3.57e+01 2014/01/07 2014/11/04
306ELKNVM 11 0 3.30e+01 1.24e+00 3.20e+01 3.24e+01 3.28e+01 3.36e+01 3.44e+01 2014/01/07 2014/11/04
306ELKRBR 263 0 3.06e+01 3.94e+00 1.21e-01 2.99e+01 3.24e+01 3.39e+01 4.41e+01 1989/09/23 2014/12/02
306ELKRNM 92 0 2.88e+01 1.24e+01 1.89e+00 2.25e+01 3.00e+01 3.49e+01 4.66e+01 1989/09/23 1998/02/24
306ELKROK 28 1 1.42e+00 5.06e-01 2.00e-02 1.93e-01 3.00e-01 6.99e-01 2.66e+01 2005/11/01 2011/08/09
306ELKRSM 263 0 3.10e+01 4.64e+00 7.00e-02 2.95e+01 3.25e+01 3.42e+01 4.13e+01 1989/09/23 2014/11/04
306ELKSTB 173 0 3.79e+01 1.78e+01 1.30e-01 2.97e+01 3.79e+01 4.75e+01 7.21e+01 1998/04/28 2014/11/04
306MORCAS 4 0 2.99e-01 1.09e-01 1.63e-01 2.46e-01 3.02e-01 3.55e-01 4.30e-01 2006/02/07 2006/05/02
306MOREH1 271 0 2.48e+01 1.67e+01 1.20e-01 1.61e+01 2.99e+01 3.28e+01 5.00e+01 1989/09/22 2014/11/04
306MORMLN 261 0 2.51e+01 9.85e+00 3.50e-01 2.09e+01 2.80e+01 3.07e+01 6.26e+01 1991/03/05 2014/11/04
306MORMLS 259 0 2.34e+01 1.63e+01 5.67e-02 1.50e+01 2.94e+01 3.13e+01 4.80e+01 1991/03/05 2014/11/04
306MSLSKL 269 0 2.96e+01 3.91e+00 1.40e+00 2.92e+01 3.20e+01 3.31e+01 4.25e+01 1989/09/22 2014/11/04
306WAC 9 0 8.12e-01 1.00e-01 6.90e-01 7.60e-01 8.20e-01 8.60e-01 9.70e-01 2012/01/11 2012/12/11
309MOR 21 0 3.10e+01 1.01e+01 6.65e+00 2.63e+01 3.38e+01 3.64e+01 4.59e+01 2012/01/11 2014/06/24
3090LD 46 0 3.10e+00 2.79e+00 2.00e-02 1.25e+00 2.34e+00 4.04e+00 1.07e+01 2012/02/28 2014/12/10
3090SRMDW 242 1 6.09e+00 6.59e+00 2.00e-02 1.92e+00 4.32e+00 8.51e+00 4.13e+01 1991/12/14 2014/11/04
3090SRPRN 267 1 1.59e+01 1.93e+01 2.00e-02 6.48e+00 1.51e+01 2.58e+01 3.39e+01 1989/09/23 2014/11/04
3090SRPRS 274 0 7.30e+00 6.40e+00 5.00e-02 2.69e+00 5.00e+00 9.09e+00 3.28e+01 1989/09/23 2014/11/04
309SLRBRG 264 1 3.76e+00 4.31e+00 2.00e-02 6.95e-01 1.50e+00 5.00e+00 3.50e+01 1989/09/22 2014/11/04
309SLRLAG 102 0 8.99e+00 6.31e+00 4.00e-02 3.93e+00 6.00e+00 1.02e+01 4.56e+01 1989/09/22 2013/04/02
309TDW 31 0 2.24e+00 1.16e+00 5.40e-01 1.31e+00 1.69e+00 2.46e+00 7.01e+00 2012/02/28 2014/12/10
309TEM 8 0 1.21e+00 3.18e-01 7.80e-01 1.06e+00 1.18e+00 1.38e+00 1.62e+00 2012/01/11 2012/12/11
309TEMMOL 52 1 3.07e+00 2.15e+00 2.00e-02 1.16e+00 1.64e+00 3.32e+00 3.07e+01 2006/03/07 2014/11/04
309TEMPRS 213 2 1.01e+00 6.33e-01 2.00e-02 6.72e-01 1.07e+00 1.30e+00 5.00e+00 1994/06/13 2014/11/04
Azevedo Pond 213730 0 3.20e+01 3.90e+00 2.00e-01 3.04e+01 3.25e+01 3.43e+01 4.48e+01 2007/01/01 2015/02/05
LO1Surf 101228 0 3.28e+01 7.08e-01 8.16e+00 3.29e+01 3.34e+01 3.36e+01 3.54e+01 2003/10/27 2015/08/17
LO2Surf 67048 0 3.21e+01 3.42e+00 2.87e-01 3.13e+01 3.35e+01 3.47e+01 3.72e+01 2004/10/14 2012/08/17
LO3Surf 88363 0 1.98e+01 2.12e+01 5.70e-02 9.02e+00 2.32e+01 3.02e+01 3.35e+01 2004/09/17 2015/08/17
LO4Surf 61775 0 3.31e+01 1.06e+00 2.44e-01 3.30e+01 3.35e+01 3.40e+01 3.56e+01 2005/04/29 2013/04/17
LO5Surf 9382 0 3.36e+01 1.54e+00 7.51e-01 3.29e+01 3.40e+01 3.45e+01 3.65e+01 2006/08/22 2007/10/16
L20Deep 3498 0 3.36e+01 2.75e-01 2.70e+01 3.35e+01 3.36e+01 3.37e+01 3.44e+01 2008/06/11 2008/11/04
L20Surf 3496 0 3.36e+01 2.09e-01 3.32e+01 3.35e+01 3.36e+01 3.37e+01 3.40e+01 2008/06/11 2008/11/04
North Marsh 206283 0 3.28e+01 3.70e+00 6.00e-01 3.11e+01 3.31e+01 3.48e+01 4.49e+01 2007/01/01 2015/01/12
South Marsh 218913 0 3.26e+01 2.30e+00 1.68e+01 3.17e+01 3.30e+01 3.40e+01 3.58e+01 2007/01/01 2015/02/02
Vierra Mouth 167777 0 3.26e+01 1.30e+00 4.00e-01 3.22e+01 3.30e+01 3.35e+01 3.53e+01 2007/01/01 2015/01/20

SpecificConductivity (mS/cm):
StationCode N N.cen mean IQR min pct25 median pct75 max date.min date.max

Azevedo Pond 213069 0 4.90e+01 5.25e+00 3.8e-01 4.69e+01 4.97e+01 5.21e+01 6.62e+01 2007/01/01 2015/02/05
North Marsh 206671 0 5.01e+01 4.91e+00 3.0e-02 4.78e+01 5.05e+01 5.27e+01 6.61e+01 2007/01/01 2015/01/12
South Marsh 218913 0 4.98e+01 3.13e+00 6.0e-02 4.85e+01 5.04e+01 5.17e+01 5.40e+01 2007/01/01 2015/02/02
Vierra Mouth 167832 0 4.99e+01 1.69e+00 8.4e-01 4.94e+01 5.04e+01 5.11e+01 5.37e+01 2007/01/01 2015/01/20

Temperature (Celsius):
StationCode N N.cen mean IQR min pct25 median pct75 max date.min date.max

305BENSTP 270 1 1.75e+01 6.35e+00 5.90e+00 1.41e+01 1.80e+01 2.05e+01 3.08e+01 1989/11/19 2014/11/04
305WCsS 3 0 1.69e+01 1.16e+00 1.54e+01 1.65e+01 1.77e+01 1.77e+01 1.77e+01 2014/04/23 2014/06/24
306BENEH1 242 1 1.71e+01 5.51e+00 5.90e+00 1.44e+01 1.75e+01 1.99e+01 2.60e+01 1989/09/22 2014/11/04
306BENJTR 270 0 1.61e+01 4.57e+00 6.95e+00 1.38e+01 1.61e+01 1.84e+01 2.63e+01 1989/09/22 2014/11/04
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306BENWH1 203 0 1.67e+01 4.99e+00 6.90e+00 1.42e+01 1.67e+01 1.92e+01 2.73e+01 1989/09/22 2010/01/12
306CAR 3 0 9.54e+00 2.29e+00 6.77e+00 8.63e+00 1.05e+01 1.09e+01 1.14e+01 2012/01/11 2012/12/11
306CARBLR 264 4 1.60e+01 6.58e+00 5.90e+00 1.24e+01 1.65e+01 1.90e+01 2.82e+01 1989/09/23 2014/11/04
306ELK 6 0 1.43e+01 3.27e+00 1.16e+01 1.29e+01 1.34e+01 1.61e+01 1.75e+01 2012/01/11 2012/12/11
306ELKAPC 184 0 1.86e+01 8.18e+00 6.87e+00 1.40e+01 1.88e+01 2.22e+01 3.05e+01 1992/03/28 2014/11/04
306ELKAPN 230 2 1.85e+01 7.12e+00 5.90e+00 1.49e+01 1.84e+01 2.20e+01 3.35e+01 1992/03/28 2014/11/04
306ELKAPS 220 1 1.95e+01 9.10e+00 5.90e+00 1.50e+01 1.93e+01 2.41e+01 3.34e+01 1992/03/28 2014/11/04
306ELKCAT 50 1 1.64e+01 6.63e+00 5.90e+00 1.31e+01 1.66e+01 1.97e+01 3.00e+01 2005/11/01 2014/12/02
306ELKHLE 269 2 1.75e+01 7.91e+00 5.90e+00 1.33e+01 1.80e+01 2.12e+01 2.97e+01 1989/09/23 2014/11/04
306ELKHLW 270 1 1.78e+01 6.49e+00 5.90e+00 1.46e+01 1.81e+01 2.11e+01 2.80e+01 1989/09/23 2014/11/04
306ELKKPD 270 1 1.68e+01 5.19e+00 5.90e+00 1.42e+01 1.71e+01 1.94e+01 2.41e+01 1989/09/23 2014/11/04
306ELKNNM 9 0 1.76e+01 1.81e+00 1.13e+01 1.71e+01 1.82e+01 1.89e+01 2.09e+01 2014/01/07 2014/11/04
306ELKNVM 11 0 1.54e+01 1.81e+00 1.22e+01 1.45e+01 1.55e+01 1.63e+01 1.87e+01 2014/01/07 2014/11/04
306ELKRBR 260 0 1.62e+01 5.06e+00 6.28e+00 1.35e+01 1.67e+01 1.86e+01 2.44e+01 1989/09/23 2014/12/02
306ELKRNM 89 0 1.82e+01 7.20e+00 6.50e+00 1.46e+01 1.80e+01 2.18e+01 3.06e+01 1989/09/23 1998/03/31
306ELKROK 28 0 1.41e+01 6.24e+00 6.88e+00 1.07e+01 1.48e+01 1.69e+01 1.90e+01 2005/11/01 2011/08/09
306ELKRSM 261 1 1.72e+01 6.01e+00 5.90e+00 1.42e+01 1.77e+01 2.02e+01 2.51e+01 1989/09/23 2014/11/04
306ELKSTB 173 2 1.86e+01 7.11e+00 5.90e+00 1.50e+01 1.88e+01 2.21e+01 2.99e+01 1998/04/28 2014/11/04
306MORCAS 4 0 1.20e+01 3.12e+00 9.08e+00 1.02e+01 1.16e+01 1.34e+01 1.59e+01 2006/02/07 2006/05/02
306MOREH1 268 1 1.77e+01 6.42e+00 5.90e+00 1.46e+01 1.80e+01 2.10e+01 2.75e+01 1989/09/22 2014/11/04
306MORMLN 257 0 1.61e+01 4.06e+00 8.80e+00 1.40e+01 1.61e+01 1.81e+01 2.41e+01 1991/03/05 2014/11/04
306MORMLS 258 0 1.67e+01 4.81e+00 6.86e+00 1.42e+01 1.67e+01 1.90e+01 2.80e+01 1991/03/05 2014/11/04
306MSLSKL 264 0 1.53e+01 3.39e+00 9.00e+00 1.33e+01 1.52e+01 1.67e+01 2.40e+01 1989/09/22 2014/11/04
306WAC 11 0 1.60e+01 6.76e+00 1.02e+01 1.18e+01 1.52e+01 1.86e+01 2.81e+01 2012/01/11 2012/12/11
309MOR 21 0 1.53e+01 6.42e+00 5.90e+00 1.31e+01 1.47e+01 1.95e+01 2.16e+01 2012/01/11 2014/06/24
3090LD 47 0 1.60e+01 6.00e+00 6.85e+00 1.34e+01 1.68e+01 1.94e+01 2.23e+01 2012/02/28 2014/12/10
3090SRMDW 239 2 1.69e+01 6.26e+00 5.90e+00 1.37e+01 1.72e+01 2.00e+01 2.75e+01 1991/12/14 2014/11/04
3090SRPRN 264 1 1.63e+01 4.70e+00 5.90e+00 1.38e+01 1.67e+01 1.85e+01 2.53e+01 1989/09/23 2014/11/04
3090SRPRS 272 0 1.72e+01 6.72e+00 7.55e+00 1.41e+01 1.73e+01 2.08e+01 2.78e+01 1989/09/23 2014/11/04
309SLRBRG 265 0 1.72e+01 6.65e+00 7.00e+00 1.39e+01 1.81e+01 2.05e+01 2.69e+01 1989/09/22 2014/11/04
309SLRLAG 99 1 1.63e+01 5.65e+00 5.90e+00 1.33e+01 1.67e+01 1.90e+01 2.63e+01 1989/09/22 2013/04/02
309TDW 33 0 1.71e+01 5.62e+00 8.33e+00 1.43e+01 1.85e+01 2.00e+01 2.76e+01 2012/02/28 2014/12/10
309TEM 9 0 1.65e+01 9.10e+00 8.49e+00 1.10e+01 1.84e+01 2.01e+01 2.65e+01 2012/01/11 2012/12/11
309TEMMOL 52 0 1.68e+01 5.53e+00 9.33e+00 1.37e+01 1.73e+01 1.92e+01 2.50e+01 2006/03/07 2014/11/04
309TEMPRS 213 2 1.69e+01 6.86e+00 5.90e+00 1.37e+01 1.75e+01 2.06e+01 2.59e+01 1994/06/13 2014/11/04
Azevedo Pond 259418 1711 1.65e+01 6.40e+00 5.90e+00 1.31e+01 1.64e+01 1.95e+01 3.37e+01 2007/01/01 2015/02/05
LO1Surf 101339 0 1.41e+01 2.81e+00 6.82e+00 1.26e+01 1.39e+01 1.54e+01 2.24e+01 2003/10/27 2015/08/17
LO2Surf 67065 42 1.62e+01 5.88e+00 5.90e+00 1.33e+01 1.64e+01 1.92e+01 2.72e+01 2004/10/14 2012/08/17
LO3Surf 88704 11 1.54e+01 4.38e+00 5.90e+00 1.32e+01 1.55e+01 1.76e+01 2.66e+01 2004/09/17 2015/08/17
LO4Surf 61870 1 1.53e+01 4.67e+00 5.90e+00 1.29e+01 1.52e+01 1.76e+01 2.41e+01 2005/04/29 2013/04/17
LO5Surf 9382 47 1.63e+01 5.26e+00 5.90e+00 1.37e+01 1.69e+01 1.90e+01 2.82e+01 2006/08/22 2007/10/16
L20Deep 3498 0 1.25e+01 1.83e+00 8.92e+00 1.15e+01 1.25e+01 1.33e+01 1.61e+01 2008/06/11 2008/11/04
L20Surf 3496 0 1.47e+01 2.23e+00 1.17e+01 1.36e+01 1.47e+01 1.58e+01 1.78e+01 2008/06/11 2008/11/04
North Marsh 263455 313 1.68e+01 6.50e+00 5.90e+00 1.35e+01 1.70e+01 2.00e+01 3.06e+01 2007/01/01 2015/01/12
South Marsh 267919 27 1.57e+01 5.30e+00 5.90e+00 1.31e+01 1.58e+01 1.84e+01 2.56e+01 2007/01/01 2015/02/02
Vierra Mouth 259438 0 1.37e+01 2.60e+00 7.00e+00 1.23e+01 1.35e+01 1.49e+01 2.19e+01 2007/01/01 2015/01/20

Turbidity (NTU):

StationCode N N.cen mean 1QR min pct25 median pct75 max date.min date.max
305BENSTP 270 0 4.29e+01 4.22e+01 1.00e-01 1.37e+01 2.84e+01 5.59e+01 3.00e+02 1989/11/19 2014/11/04
305WCS 3 0 2.34e+00 9.95e-01 1.65e+00 1.69e+00 1.73e+00 2.68e+00 3.64e+00 2014/04/23 2014/06/24

N b
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306BENEH1 239 0 3.34e+01 2.90e+01 1.00e-01 7.50e+00 1.69e+01 3.65e+01 8.83e+02 1989/09/22 2014/11/04
306BENJTR 265 0 1.52e+01 1.07e+01 1.00e-01 3.93e+00 7.00e+00 1.46e+01 3.43e+02 1989/09/22 2014/11/04
306BENWH1 202 0 2.47e+01 1.78e+01 1.00e-01 4.62e+00 9.42e+00 2.24e+01 7.05e+02 1989/09/22 2010/01/12
306CAR 3 0 1.64e+01 6.25e+00 9.50e+00 1.36e+01 1.77e+01 1.98e+01 2.20e+01 2012/01/11 2012/12/11
306CARBLR 260 0 4.61e+01 4.58e+01 1.00e-01 1.01le+01 2.54e+01 5.60e+01 5.65e+02 1989/09/23 2014/11/04
306ELK 6 0 8.05e+00 2.53e+00 5.00e+00 6.80e+00 7.80e+00 9.33e+00 1.14e+01 2012/01/11 2012/12/11
306ELKAPC 176 0 4.50e+01 4.04e+01 1.00e-01 7.95e+00 1.80e+01 4.84e+01 7.24e+02 1992/03/28 2014/11/04
306ELKAPN 223 0 8.33e+00 6.55e+00 1.00e-01 3.45e+00 5.93e+00 1.00e+01 8.28e+01 1992/03/28 2014/11/04
306ELKAPS 209 0 7.87e+01 7.80e+01 1.00e-01 1.84e+01 4.52e+01 9.64e+01 1.31e+03 1992/03/28 2014/11/04
306ELKCAT 46 0 1.24e+02 7.60e+01 8.00e-01 1.45e+01 4.38e+01 9.05e+01 2.29e+03 2005/11/01 2014/12/02
306ELKHLE 261 0 2.00e+01 1.63e+01 1.00e-01 4.50e+00 9.50e+00 2.08e+01 2.50e+02 1989/09/23 2014/11/04
306ELKHLW 260 0 1.90e+01 1.49e+01 1.00e-01 5.49e+00 1.10e+01 2.04e+01 2.08e+02 1989/09/23 2014/11/04
306ELKKPD 260 0 9.64e+00 5.93e+00 1.00e-01 4.57e+00 7.12e+00 1.05e+01 5.96e+01 1989/09/23 2014/11/04
306ELKNNM 8 0 5.91e+00 1.45e+00 3.53e+00 5.38e+00 6.57e+00 6.82e+00 7.13e+00 2014/01/07 2014/11/04
306ELKNVM 10 0 7.53e+00 3.56e+00 3.17e+00 5.19e+00 7.07e+00 8.75e+00 1.55e+01 2014/01/07 2014/11/04
306ELKRBR 250 0 9.48e+00 5.92e+00 1.00e-01 4.45e+00 6.63e+00 1.04e+01 1.11le+02 1989/09/23 2014/12/02
306ELKRNM 90 0 3.47e+01 3.75e+01 1.00e-01 7.22e+00 1.30e+01 4.47e+01 4.00e+02 1989/09/23 1998/03/31
306ELKROK 27 0 1.73e+02 3.40e+01 9.00e-01 4.37e+00 1.54e+01 3.84e+01 3.80e+03 2005/11/01 2011/08/09
306ELKRSM 251 0 7.46e+00 4.88e+00 1.00e-01 3.07e+00 4.93e+00 7.95e+00 8.16e+01 1989/09/23 2014/11/04
306ELKSTB 165 1 3.36e+01 3.09e+01 1.00e-01 6.80e+00 1.53e+01 3.77e+01 5.54e+02 1998/04/28 2014/11/04
306MORCAS 4 0 8.69e+01 1.17e+02 1.63e+01 2.16e+01 7.29e+01 1.38e+02 1.85e+02 2006/02/07 2006/05/02
306MOREH1 268 0 2.21e+01 2.50e+01 1.00e-01 4.00e+00 1.05e+01 2.90e+01 2.27e+02 1989/09/22 2014/11/04
306MORMLN 252 0 1.55e+01 1.24e+01 1.00e-01 4.60e+00 9.08e+00 1.70e+01 1.76e+02 1991/03/05 2014/11/04
306MORMLS 258 0 3.45e+01 2.55e+01 1.00e-01 5.62e+00 1.21e+01 3.11e+01 7.47e+02 1991/03/05 2014/11/04
306MSLSKL 257 0 1.79e+01 1.64e+01 1.00e-01 3.10e+00 6.20e+00 1.95e+01 4.72e+02 1989/09/22 2014/11/04
306WAC 9 2 2.35e+00 3.20e+00 1.00e-01 8.00e-01 1.70e+00 4.00e+00 5.90e+00 2012/01/11 2012/12/11
309MOR 21 0 3.02e+01 2.03e+01 2.90e+00 1.65e+01 2.62e+01 3.68e+01 9.60e+01 2012/01/11 2014/06/24
3090LD 46 0 4.15e+01 4.22e+01 1.60e-01 1.30e+01 2.72e+01 5.52e+01 1.99e+02 2012/02/28 2014/12/10
3090SRMDW 237 0 8.48e+01 6.21e+01 1.00e-01 3.20e+01 5.92e+01 9.41e+01 9.87e+02 1991/12/14 2014/11/04
3090SRPRN 261 0 7.33e+01 6.41e+01 1.00e-01 1.70e+01 4.42e+01 8.11e+01 7.15e+02 1989/09/23 2014/11/04
3090SRPRS 268 0 9.27e+01 7.74e+01 1.00e-01 2.96e+01 5.60e+01 1.07e+02 7.15e+02 1989/09/23 2014/11/04
309SLRBRG 260 0 4.04e+01 3.32e+01 1.00e-01 7.69e+00 1.80e+01 4.09e+01 6.10e+02 1989/09/22 2014/11/04
309SLRLAG 101 0 5.14e+01 4.10e+01 1.00e-01 8.90e+00 2.30e+01 4.99e+01 9.00e+02 1989/09/22 2013/04/02
309TDW 30 0 5.20e+01 4.95e+01 1.60e-01 2.24e+01 4.76e+01 7.19e+01 1.60e+02 2012/02/28 2014/12/10
309TEM 8 0 6.86e+01 2.18e+01 4.52e+01 5.16e+01 5.76e+01 7.34e+01 1.34e+02 2012/01/11 2012/12/11
309TEMMOL 52 0 1.28e+02 7.40e+01 3.20e+00 4.58e+01 7.98e+01 1.20e+02 7.15e+02 2006/03/07 2014/11/04
309TEMPRS 211 0 1.10e+02 5.14e+01 6.00e-01 4.36e+01 6.66e+01 9.50e+01 1.86e+03 1994/06/13 2014/11/04
Azevedo Pond 222570 0 5.92e+00 4.00e+00 1.00e+00 3.00e+00 5.00e+00 7.00e+00 3.05e+02 2007/01/01 2015/02/05
LO1Surf 31257 0 7.90e+00 1.16e-01 7.01e+00 7.84e+00 7.89e+00 7.96e+00 8.30e+00 2011/11/08 2015/07/26
North Marsh 226425 0 6.90e+00 4.00e+00 1.00e+00 4.00e+00 6.00e+00 8.00e+00 1.35e+02 2007/01/01 2015/01/12
South Marsh 236011 0 7.66e+00 5.00e+00 1.00e+00 4.00e+00 6.00e+00 9.00e+00 1.41e+02 2007/01/01 2015/02/02
Vierra Mouth 242783 0 5.52e+00 4.00e+00 1.00e+00 3.00e+00 4.00e+00 7.00e+00 4.68e+02 2007/01/01 2015/01/20
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Appendix Table A-4. Annual Summary Statistics by Analyte and Monitoring Station.

Ammonia (NH3) as N, Un-ionized (mg/L):

StationCode
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
305BENSTP
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1

Year
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

N N.cen

=
=
[eNeoojojoloNoNoNoNoNoNoNoNoNoNoN NN N JeolojolooloNoNoNoNooNoNoNoNoNoNeNeoNoNeNeNo RVl i ol

mean
3.72e-03
1.23e-03
1.15e-03
4.92e-03
2.49e-02
1.45e-02
7.57e-02
1.54e-01
1.26e-01
4.69e-02
5.67e-02
4.43e-02
1.84e-02
1.19e-02
1.47e-02
2.45e-02
1.78e-02
2.41e-02
2.51e-02
2.13e-02
1.70e-02
1.33e-02
2.29e-02
8.80e-03
1.21e-02
9.34e-03
1.09e-01
8.69e-04
7.17e-04
2.33e-02
1.27e-02
8.03e-03
9.83e-03
5.71e-02
2.44e-02
8.23e-02
1.72e-02
2.22e-02
1.07e-02
4.44e-03
6.22e-03
1.24e-02
5.54e-03
5.26e-03
9.37e-03
8.68e-03

1QR
8.67e-19
1.11e-03
1.67e-03
6.14e-03
1.63e-02
9.58e-03
6.72e-02
3.02e-01
1.11e-01
3.14e-02
8.41e-02
3.85e-02
1.08e-02
1.83e-02
1.46e-02
1.55e-02
1.59e-02
1.05e-02
3.78e-02
3.05e-02
4.99e-03
2.11e-02
1.43e-02
8.91e-03
6.38e-03
5.23e-03
1.63e-01
6.41e-04
7.68e-04
3.23e-03
1.28e-02
1.17e-02
9.78e-03
6.64e-02
2.79e-02
6.80e-02
4.83e-03
1.62e-02
6.75e-03
4.16e-03
5.87e-03
9.31e-03
6.33e-03
2.24e-03
1.23e-02
9.08e-03

min
2.00e-04
2.00e-04
2.00e-04
1.16e-03
1.59e-03
2.74e-03
5.56e-04
5.48e-04
2.01e-03
9.09e-03
8.44e-03
8.08e-03
1.71e-03
1.02e-03
2.30e-03
8.31e-03
3.40e-04
6.43e-04
1.83e-03
4 _25e-04
7.45e-04
1.68e-03
1.24e-03
1.61e-03
2.63e-03
2.00e-04
2.00e-04
2.00e-04
2.00e-04
2.00e-04
1.02e-03
2.41e-03
1.08e-03
2.21e-04
5.14e-03
6.53e-04
8.35e-03
3.06e-03
3.19e-03
7.59e-04
2.07e-03
2.70e-03
2.22e-04
9.67e-04
3.29e-04
3.16e-04

pct25
3.72e-03
3.43e-04
1.76e-04
1.55e-03
2.72e-03
3.88e-03
1.67e-02
2.11e-02
2.06e-02
1.37e-02
1.55e-02
1.81e-02
6.14e-03
2.86e-03
6.45e-03
1.27e-02
8.07e-03
4.53e-03
4.21e-03
5.32e-03
5.78e-03
3.79e-03
4.15e-03
3.53e-03
6.73e-03
1.99e-03
7.19e-04
3.67e-04
3.17e-04
2.04e-03
5.68e-03
2.71e-03
2.67e-03
1.25e-02
1.06e-02
4_21e-03
1.26e-02
1.24e-02
4.93e-03
2.40e-03
3.05e-03
6.40e-03
1.09e-03
2.07e-03
1.01e-03
3.91e-04

median
3.72e-03
5.90e-04
5.23e-04
4_.73e-03
5.45e-03
6.57e-03
4_.85e-02
4_.32e-02
6.52e-02
1.92e-02
2.09e-02
4_.09e-02
1.12e-02
4_75e-03
1.78e-02
2.65e-02
1.89e-02
6.30e-03
1.79e-02
1.68e-02
8.55e-03
5.67e-03
1.53e-02
1.05e-02
1.09e-02
4_16e-03
1.44e-03
6.81e-04
5.78e-04
3.24e-03
7.47e-03
3.72e-03
6.62e-03
3.53e-02
2.05e-02
1.15e-02
1.43e-02
1.90e-02
1.00e-02
3.35e-03
4.02e-03
1.11e-02
3.39e-03
2.72e-03
1.22e-03
2.37e-03
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pct75
3.72e-03
1.45e-03
1.85e-03
7.70e-03
1.91e-02
1.35e-02
8.39e-02
3.23e-01
1.31e-01
4.51e-02
9.96e-02
5.66e-02
1.69e-02
2.11e-02
2.10e-02
2.82e-02
2.40e-02
1.51e-02
4.20e-02
3.58e-02
1.08e-02
2.49e-02
1.85e-02
1.24e-02
1.31e-02
7.22e-03
1.64e-01
1.01e-03
1.09e-03
5.27e-03
1.85e-02
1.44e-02
1.25e-02
7.89e-02
3.85e-02
7.23e-02
1.75e-02
2.87e-02
1.17e-02
6.56e-03
8.92e-03
1.57e-02
7.42e-03
4.30e-03
1.33e-02
9.47e-03

max
3.72e-03
4.42e-03
4.75e-03
1.01e-02
1.66e-01
5.18e-02
2.93e-01
4.88e-01
4.83e-01
1.59e-01
1.39%e-01
1.16e-01
5.95e-02
3.31e-02
2.50e-02
4.85e-02
4.10e-02
1.26e-01
6.86e-02
5.11e-02
9.79e-02
4.35e-02
1.41e-01
1.76e-02
3.97e-02
4.33e-02
3.27e-01
2.94e-03
1.68e-03
2.06e-01
3.98e-02
1.94e-02
3.24e-02
1.93e-01
4.87e-02
4.24e-01
3.74e-02
4.76e-02
3.65e-02
9.12e-03
1.50e-02
2.73e-02
1.82e-02
2.65e-02
3.55e-02
3.83e-02

date.min
1989/11/19
1990/01/20
1991/01/27
1992/01/26
1993/01/28
1994/01/30
1995/01/30
1996/01/30
1997/01/28
1998/02/03
1999/01/12
2000/01/10
2001/01/08
2002/01/28
2003/01/27
2004/01/27
2005/01/31
2006/01/10
2007/01/08
2008/01/08
2009/02/03
2010/01/12
2011/01/11
2012/01/10
2013/01/08
2014/01/07
1989/09/22
1990/01/20
1991/01/27
1992/01/26
1993/01/28
1994/01/30
1995/01/30
1996/01/30
1997/01/28
1998/02/02
1999/01/11
2000/09/11
2001/01/08
2002/01/28
2003/01/27
2004/01/27
2005/701/31
2006/01/10
2007/02/06
2008/01/08

date.max
1989/12/17
1990/11/18
1991/12/14
1992/12/07
1993/12/20
1994/12/31
1995/12/19
1996/12/31
1997/12/31
1998/12/07
1999/12/06
2000/12/11
2001/12/18
2002/11/18
2003/12/15
2004/11/16
2005/12/06
2006/12/04
2007/12/10
2008/12/09
2009/12/15
2010/12/14
2011/12/06
2012/11/13
2013/12/10
2014/11/04
1989/12/17
1990/11/18
1991/12/14
1992/12/07
1993/12/20
1994/10/24
1995/12/19
1996/12/31
1997/10/28
1998/12/08
1999/07/26
2000/12/11
2001712718
2002/11/18
2003/12/15
2004/11/16
2005/12/06
2006/12/04
2007/12/10
2008/12/09



Appendix - Elkhorn Slough TMDL Data Analysis Report

Draft September 2016

306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENEH1
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENJTR
306BENWH1
306BENWH1
306BENWH1
306BENWH1
306BENWH1
306BENWH1
306BENWH1
306BENWH1
306BENWH1
306BENWH1
306BENWH1
306BENWH1
306BENWH1
306BENWH1
306BENWH1
306BENWH1
306BENWH1
306BENWH1
306BENWH1

2009
2010
2011
2012
2013
2014
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

POOOO0OO0OO0OO0OO0O0O0OO0OROO0OO0OO0OOROOFRPROO0OO0OO0OO0OO0O0OO0O00DO0O0DO0OO0O0OO0O0OO0OORRPFPONRPFPWNE D

5.16e-04
3.76e-03
2.10e-03
9.47e-04
3.20e-03
8.96e-03
3.37e-03
1.40e-03
2.44e-03
2.34e-03
5.28e-03
2.89e-03
7.38e-03
2.40e-02
1.35e-02
7.31e-03
1.39e-02
2.11e-02
4.63e-03
3.64e-03
2.92e-03
7.83e-03
3.49e-03
2.38e-03
1.12e-02
3.44e-03
2.86e-03
5.53e-03
4.23e-03
2.75e-03
3.48e-03
4.43e-03
2.25e-03
1.84e-03
1.54e-03
4.21e-03
6.33e-03
7.67e-03
7.10e-03
3.38e-02
1.31e-02
3.09e-02
1.27e-02
3.77e-02
6.90e-03
8.15e-03
6.28e-03
1.19e-02
6.22e-03
2.64e-03
1.63e-02

2.22e-04
5.85e-03
2.25e-03
1.49e-03
3.16e-03
1.65e-03
2.58e-03
1.32e-03
1.57e-03
1.41e-03
3.11e-03
1.61e-03
4.22e-03
3.17e-02
1.32e-02
1.14e-02
1.85e-02
1.77e-02
4.74e-03
2.12e-03
1.22e-03
7.09e-03
2.67e-03
1.31e-03
2.89e-03
2.23e-03
1.85e-03
2.71e-03
2.80e-03
1.42e-03
3.69e-03
3.10e-03
4.18e-04
1.41e-03
1.32e-03
2.41e-03
5.57e-03
2.21e-03
1.03e-02
5.43e-02
1.56e-02
8.84e-03
1.53e-02
4.92e-02
2.93e-03
1.22e-02
5.11e-03
1.41e-02
2.02e-03
2.05e-03
4.89e-03

2.00e-04
2.00e-04
2.00e-04
2.00e-04
2.00e-04
2.00e-04
8.25e-04
2.00e-04
2.00e-04
2.00e-04
8.59e-04
5.95e-04
6.28e-04
3.85e-04
9.01e-04
6.85e-04
2.30e-03
2.53e-03
1.20e-03
5.47e-04
1.02e-03
1.70e-03
4.58e-04
5.09e-04
3.08e-04
1.64e-03
3.65e-04
8.17e-04
6.04e-04
2.00e-04
5.20e-04
1.38e-03
2.00e-04
3.03e-04
2.27e-04
6.87e-04
7.23e-04
1.42e-03
2.00e-04
6.64e-04
1.82e-03
6.69e-04
9.73e-04
3.18e-03
1.85e-03
5.62e-04
2.09e-03
1.35e-03
1.61e-03
5.24e-04
2.00e-04

4.98e-05
4.82e-04
5.02e-04
2.63e-04
5.07e-04
5.11e-04
2.07e-03
4.50e-04
9.08e-04
1.27e-03
1.94e-03
1.25e-03
1.68e-03
5.18e-03
4.75e-03
1.11e-03
4.33e-03
7.32e-03
1.88e-03
1.04e-03
1.32e-03
1.79e-03
1.74e-03
1.65e-03
1.03e-03
2.02e-03
7.80e-04
2.45e-03
2.49e-03
1.61e-03
1.08e-03
1.93e-03
2.06e-03
5.80e-04
6.65e-04
1.10e-03
2.00e-03
1.55e-03
1.66e-03
5.10e-03
2.99e-03
3.00e-03
5.64e-03
8.49e-03
2.80e-03
2.05e-03
3.36e-03
2.21e-03
4.67e-03
1.12e-03
6.66e-04

2.38e-04
1.72e-03
2.17e-03
4.97e-04
1.12e-03
1.61e-03
3.31e-03
1.16e-03
1.73e-03
1.64e-03
2.82e-03
2.28e-03
1.92e-03
1.02e-02
8.21e-03
2.47e-03
6.44e-03
9.38e-03
2.58e-03
2.17e-03
2.01e-03
3.19e-03
4.13e-03
2.24e-03
1.84e-03
2.51e-03
1.63e-03
3.16e-03
3.60e-03
2.33e-03
2.74e-03
3.31e-03
2.31e-03
1.54e-03
1.76e-03
2.61e-03
2.93e-03
2.34e-03
2.78e-03
1.40e-02
1.35e-02
4.28e-03
1.30e-02
2.88e-02
4.62e-03
3.13e-03
5.03e-03
4_.59e-03
5.08e-03
1.59e-03
1.72e-03
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2.72e-04
6.33e-03
2.76e-03
1.75e-03
3.67e-03
2.16e-03
4.64e-03
1.77e-03
2.48e-03
2.67e-03
5.05e-03
2.86e-03
5.90e-03
3.68e-02
1.80e-02
1.25e-02
2.29e-02
2.50e-02
6.62e-03
3.16e-03
2.54e-03
8.88e-03
4.41e-03
2.96e-03
3.91e-03
4.25e-03
2.63e-03
5.16e-03
5.30e-03
3.03e-03
4.77e-03
5.03e-03
2.48e-03
1.99e-03
1.99e-03
3.51e-03
7.56e-03
3.76e-03
1.20e-02
5.94e-02
1.86e-02
1.18e-02
2.09e-02
5.77e-02
5.73e-03
1.42e-02
8.47e-03
1.63e-02
6.69e-03
3.16e-03
5.55e-03

3.51e-03
1.34e-02
7.11e-03
2.56e-03
1.66e-02
8.36e-02
5.98e-03
3.90e-03
1.11e-02
5.86e-03
2.41e-02
1.03e-02
3.77e-02
9.46e-02
3.92e-02
2.58e-02
3.60e-02
7.87e-02
1.23e-02
1.79e-02
1.04e-02
2.68e-02
7.51e-03
6.21e-03
5.87e-02
7.37e-03
1.55e-02
2.26e-02
1.03e-02
7.76e-03
1.02e-02
1.59e-02
2.65e-03
7.85e-03
2.88e-03
1.76e-02
2.58e-02
4.91e-02
2.18e-02
8.83e-02
3.79e-02
2.53e-01
2.70e-02
1.14e-01
2.63e-02
2.67e-02
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