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RAPID TRASH ASSESSMENT
Surface Water Ambient Monitoring
Program



RAPID TRASH ASSESSMENT
Surface Water Ambient Monitoring Program
California Regional Water Quality Control Board, San Francisco Bay Region

Monitoring Design. The rapid trash assessment can be used for a number of purposes, such as ambient
monitoring, evaluation of management actions, determinatton of trash accumulation rates, or comparing sites
with and without public access. Ambient monitoring efforts should provide information at sites distributed
throughout a waterbody, and several times a year to characterize spatial and temporal variability. Additionally,
the ambient sampling design should document the effects of episodes that affect trash levels such as storms or
community cleanup events. Pre- and post-project assessments can assist in evaluating the effectiveness of
management practices ranging from public outreach to structural controls, or to document the effects of public
access on trash levels in waterbodies (e.g., upstream/downstream). Such evaluations should consider trash
levels over time and under different seasonal conditions. Revisiting sites where trash was collected during
previous assessments enables the determination of accumulation rates. This methodology was developed for
sections of wadeable streams, but can be adapted to shorelines of lakes, beaches, or estuaries. Ultimately, the
monitoring design will strongly affect the usefulness of any rapid trash assessment information.

Site Definition. Upon arrival at a designated monitoring site, a team of two people or more defines or verifies a
100-foot section of the stream or shoreline to analyze, associated with a sampling location (station). When a site
is first established, it 1s recommended that the 100-foot distance be accurately measured with a tape (or rope of
predetermined length). The length should be measured not as a straight line, but as 100 feet of the actual stream
or shore length, including sinuous curves. The starting and ending points of the survey should be easily
identified landmarks, such as an oak tree or boulder, and noted on the worksheet (“Upper/Lower Boundaries of
Reach”), or documented using global positioning system (GPS), so that future assessments are made at the same
location. The team should confer and document the upper boundary of the banks or shore to be surveyed, based
on evaluation of whether trash can be carried to the water body by wind or water (e.g., an upper terrace 1n the
stream bank). The team should also document the location of the bankfull height based on site-specific physical
indicators. Defining these characteristics of the site will facilitate comparing assessments conducted at the same
site at different times of the year.

Survey. The survey should not take more than 30 minutes, and with practice, 20 minutes or less. The team
begins the survey at one end of the selected reach. One team member (the “bank person”) begins walking along
the bank (where possible), looking for any trash on the stream (or shore) bank, or above the high water line, and
tallies any trash items found on the trash assessment sheet. The other person (the “bed person’) walks along the
stream bed (or in the water at shorelines) and shouts out any trash items found in the water body for the person
on land to tally on the trash assessment sheet. When the team has finished the survey of the stream bed and one
bank, the “bank person” crosses to the other bank. Continuing the assessment, the team works their way back
along the reach, with the bank person surveying the opposite bank and the “bed person” re-examining the stream
bed or collecting trash, making sure not to count items twice. Alternatively, one team member can carry a
garbage bag and collect trash as 1t is located, making sure to avoid injuries by using gloves. Avoid touching
trash with unprotected hands!

The person tallying the trash notes on the sheet whether the trash was found 1n the stream and below bankfull, or
above bankfull (1.€., tally lines for below bankfull (}) and tally dots or circles (+) for above). A pole or similar
tool should be used to help look under bushes, logs, and other plant growth to see if trash has accumulated
underneath. The ground or substrate should be carefully inspected to ensure that small items such as cigarette
butts and pieces of broken glass or Styrofoam are being included. Because this 1s a rapid assessment, the tally 1s
not exact, but it is tmportant not to miss items that can affect human health, because such 1tems can strongly
affect the total score.

When the surveyors are finished with the tallying, they should fill out the worksheet before leaving the site,
while everything 1s still fresh in the memory. They should discuss each number so that they agree on every
score. They should discuss and document the factors affecting trash levels at the site, such as a park, school, or
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nearby residences or businesses. The system provides a range of 5 numbers within a given condition category,
allowing for the range of conditions expected 1n the field. For instance, trash located 1n the water leads to lower
scores than trash above the stream bank. Under each of the six trash assessment parameters, the narrative
language is provided to assist with choosing a score within the range. Not all specific trash conditions
mentioned in the narratives need to be present to fit in a specific condition category (e.g., “site frequently used
by people™), nor do the narratives describe all possible conditions. The “Poor” condition category has a range of
6 numbers (0-6), unlike the other 3 condition categonies. Scores of “0” should be reserved for the most extreme
conditions. Once the scores are assigned for the 6 categories, they should be totaled up and any specific notes
on the site should be written 1n the designated space at the end of the sheet. A given site should be assessed
several times in a given year, during different seasons, to characterize the vaniability and persistence of trash
occurrence for water quality agsessment purposes.

Trash Assessment Parameters. The rapid trash assessment includes a range of parameters that capture the
breadth of issues associated with trash and water quality. The first two parameters focus on qualitative and
quantitative levels of trash, the second two parameters estimate actual threat to water quality, and the last two
parameters represent how trash enters the water body at a site, through direct dumping or accumulation.

1. Level of Trash. This assessment parameter is intended to reflect a qualitative “first impression” of the
site, after observing the entire length of the reach. Sites scoring in the “poor” range are those where
trash is one of the first things that 1s noticeable about the waterbody. No trash should be obviously
visible at sites that score in the “optimal” range.

2. Actual Number of Trash Items Found. Based on the tally of trash along the 100-foot stream reach,
total the number of 1tems both above and below the high water mark, and choose a score within the
appropriate condition category based on the range of items provided. Choose a score among the 5
numbers that is adjusted based on where the tally lies in the provided range. Where more than 50 items
have been tallied, assign the following scores: 5: 51-75 1tems; 4: 76-100 1items; 3: 101-150 1tems; 2:
151-200 items; 1: 201-250 items; 0: over 250 items. Since these tallies do not significantly affect the
overall score, it is ok to estimate the tally at sites with more than 100 items, making sure to identify
trash 1tems that can affect human health like diapers, pet or human waste, or medical waste.

Sometimes 1tems are broken into many pieces. Fragments with higher threat to aquatic hfe such as
plastics should be enumerated, while ripped paper and broken glass, with lower threat and/or mobility,
should be counted based on the parent item(s). The judgment whether to count all fragments or just one
item depends on the potential exposure to downstream fish and wildlife, and waders and swimmers at a
aiven site. Concrete is trash when it 1s dumped, but not when 1t 1s placed. Consider tallying only those
items that would be removed in a restoration or cleanup effort.

3. Threat to Aquatic Life. As indicated in the technical notes, below, certain characteristics of trash
makes 1t more harmful to aquatic life. If the trash items are persistent in the environment, buoyant
(floatable), and relatively small, they can be transported long distances and be nustaken by wildhfe as
food items. Larger items can cause entanglement. Some discarded debris may contain toxic substances.
All of these factors are considered 1n the narrative descriptions 1n this assessment parameter.

4. Threat to Human Health. Items that are more dangerous to people that wade or swim 1n the water
weight this category of trash assessment. The worst conditions are associated with the potential for
presence of dangerous bacteria or viruses, such as medical waste, diapers, and human or pet waste.
Also included 1n this category are sources of pollutants that could accumulate 1n fish in the downstream
environment, such as mercury.

5. Tllegal Dumping and Littering. This assessment category relates to direct placement of trash items at

the site, and the “poor” conditions are ascribed to sites that are obviously chronic dumping locations or
“trash hotspots.”
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6. Accumulation of Trash. This assessment category relates to accumulation of trash items from
upstream locations. Accumulated trash is distinguished from dumped trash by indications of age and
transport. For instance, faded colors, silt marks, trash wrapped around roots, and signs of decay indicate
accumulated trash. Trash accumulation is an indicator that the local drainage system facilitates
conveyance of trash to water bodies, in violation of clean water laws and policies.

Technicél Notes on Trash and Water Quality

Trash is a water pollutant that has a large range of characteristics of concern. Not all litter and debris delivered
to streams are of equal concern to water quality. Besides the obvious negative aesthetic effects, most of the
harm of trash in surface waters is imparted to aquatic life in the form of ingestion or entanglement. Some
elements of trash exhibit significant threats to human health, such as discarded medical waste, human or pet
waste, or even broken glass. Also, some household and industrial wastes may contain toxic substances of
concern to human health and wildlife, such as batteries, pesticide containers, and fluorescent light bulbs that
contain mercury. Larger trash such as discarded appliances can present physical barriers to natural stream flow,
causing physical impacts such as bank erosion. From a management perspective, persistence and accumulation
of trash in a waterbody are of particular concern, and signify a priority area for prevention of trash discharges.
Also of concern are trash “hotspots” where illegal dumping, littering, or accumulation of trash occurs.

Rapid Trash Assessment. Trash assessment includes a visual survey of the waterbody (e.g., stream bed and
banks) and adjacent areas from which trash elements can be carried to the waterbody by wind, water, or gravity.
The delineation of these adjacent areas is site-specific and requires some judgment and documentation. The
rapid trash assessment worksheet is designed to represent the range of effects that trash has on the physical,
biological, and chemical integrity of water bodies, in accordance with the goals of the Clean Water Act and the
California Water Code. The worksheet also provides a record for evaluation of the management of trash
discharges, by documenting sites that receive direct discharges (i.e., dumping or chronic littering) and those that
accumulate trash from upstream locations.

Trash Characteristics of Concern. For aquatic life, buoyant (floatable) elements tend to be more harmful than
settleable elements, due to their ability to be transported throughout the waterbody and ultimately to the marine
environment. Persistent elements such as plastics, synthetic rubber and synthetic cloth tend to be more harmful
than degradable elements such as paper, which can rip and biodegrade relatively quickly. Glass, foamed plastic
and metal are less persistent, even though they are not biodegradable, because wave action and rusting can cause
them to break into smaller pieces. Natural rubber and cloth can degrade but not as quickly as paper (U.S. EPA,
2002). Smaller elements such as plastic resin pellets (a by-product of plastic manufacturing) and cigarette butts
are often more harmful to aquatic life than larger elements, since they can be ingested by a larger number of
smaller organisms which can then suffer malnutrition or internal injuries. Larger plastic elements such as plastic
grocery bags are also harmful to larger aquatic life such as sea turtles, which can mistake the trash for floating
prey and ingest it, leading to starvation or suffocation. Floating debris that is not trapped and removed will
eventually end up on the beaches or in the open ocean, repelling visitors and residents from the beaches and
degrading coastal waters.

Trash in water bodies can threaten the health of people that use them for wading or swimming. Of particular
concern are the bacteria and viruses associated with diapers, medical waste (e.g., used hypodermic needles and
pipettes), and human or pet waste. Additionally, broken glass or sharp metal fragments in streams can cause
puncture or laceration injuries. Such injuries can then expose a person’s bloodstream to microbes in the
stream’s water that may cause illness. Additionally, some trash items such as containers or tires can pond water
and support mosquito production and associated risks of diseases like encephalitis and the West Nile virus.

Leaf litter is trash when there is evidence of dumping. Leaves and pine needles in streams provide a natural
source of food for organisms, but excessive levels of leaves, due to human influence, can cause nutrient

imbalance and oxygen depletion in streams, to the detriment of the aquatic ecosystem. Clumps of leaf litter and
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yard waste from trash bags should be treated as trash in the water quality assessment, and not confused with
natural inputs of leaves to streams. If there 1s a question 1n the field, check the type of leaf to confirm 1t comes
from a nearby riparian tree. In some instances, leaf litter may be trash if it originates from dense ornamental
stands of nearby human planted trees that are overloading the stream’s assimilative capacity for leaf inputs.
Other biodegradable trash, such as food waste, also exerts a demand on dissolved oxygen, but aquatic hife 1s
unlikely to be adversely affected unless the dumping of food waste 1s substantial and persistent at a given
location.

Wildlife impacts due to trash occur 1n creeks, lakes, estuaries, and ultimately the ocean. The two primary
problems that trash poses to wildlife are entanglement and ingestion. Marine mammals, turtles, birds, fish, and
crustaceans all have been affected by entanglement 1n or ingestion of floatable debris. Many of the species most
vulnerable to the problems of floatable debris are endangered or threatened.

Entanglement results when an amimal becomes encircled or ensnared by debris. It can occur accidentally or
when the animal is attracted to the debris as part of its normal behavior or out of curiosity. Entanglement is
harmful to wildlife for several reasons. Not only can it cause wounds that can lead to infections or loss of limbs,
but it can also cause strangulation or suffocation. In addition, entanglement can impair an animal's ability to
swim, which can result in drowning or difficulty in moving about, finding food, and escaping predators (U.S.
EPA, 2001).

Ingestion occurs when an animal swallows floatable debris. It sometimes occurs accidentally, but usually
animals feed on debris because 1t looks like food, for instance plastic bags appearing like jellyfish, a prey item
of sea turtles. Ingestion can lead to starvation or malnutrition if the ingested items block the intestinal tract,
preventing digestion, or accumulate in the digestive tract, making the animal feel "full" and lessening its desire
to feed. Ingestion of sharp objects can damage the mouth, digestive tract and/or stomach lning and cause
infection or pain. Ingested items can also block air passages and prevent breathing, thereby causing death (U.S.
EPA, 2001).

Common settled debris includes glass, cigarettes, rubber, construction debris and more. Settleables are a
problem for bottom feeders and dwellers and can contribute to sediment contamination. Larger settleable items
such as automobiles, shopping carts and furniture can redirect stream flow and destabilize the channel.

In conclusion, trash in water bodies can affect humans, fish, and wildlife in a number of adverse ways. Not all
water quality effects of trash are the same in severity or duration, and the rapid assessment methodology was
designed to reflect the range of trash impacts to aquatic life, public health, and aesthetic enjoyment. When
evaluating the water quality effects of trash and conducting a rapid assessment, remember to evaluate individual
1tems and their buoyancy, degradability, size, potential health hazard, and potential hazards to fish and wildlife,
and select your scores accordingly.

References:
U.S. Environmental Protection Agency, 2001. Draft Assessing and Monitoring Floatable Debris.

U.S. Environmental Protection Agency, 2002. The Definition, Charactenization and Sources of Manne Debrs
Unit 1 of Turning the Tide on Trash, a Learming Guide on Marine Debris.
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RAPID TRASH ASSESSMENT WORKSHEET

Surface Water Ambient Monitoring Program, San Francisco Bay Regional Water Quality Control Board

WATERSHED/STREAM: DATE/TIME:
MONITORING GROUP, STAFF: SAMPLE ID NO.
SITE DESCRIPTION (Station Name, No., etc.):
CONDITION CATEGORY
Trash Optimal Sub optimal Marginal Poor
Assessment
Parameter
1. Level of On first glance, no trash | On first glance, hittle or | Trash is evident 1n low Trash distracts the eye
Trash vistble; hittle or no trash | no trash visible; after to medium levels on on first glance.
evident when streambed | close inspection small first glance. Stream- Streambank surfaces
and streambanks are levels of trash evident bank surfaces and and immedate nipanan
closely examined for in streambank and immediate nparian zone | zone contain substantial
litter and debns, for streambed contain litter and debnis. | levels of litter and
nstance by looking Evidence of site being debris Evidence of site
under leaves. used by people: being used frequently
scattered cans, bottles, by people: many cans &
blankets, and/or bottles, food wrappers,
clothing manmade shelters,
blankets, and/or piles of
clothing
SCORE 2019181716 |1514 131211 |10 9 8 7 6 |54 3 210
2. Actual 0 to 10 trash items 10 to 50 trash items 50 to 100 trash items Over 100 trash items
Number of based on a rapid survey [ based on arapid survey | based on arapid survey | based on arapid survey
of a 100-foot stream of a 100-foot stream of a 100-foot stream of a 100-foot stream
Trash Items reach. reach. reach reach
Found
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 543210
3. Threat to | Trash,if any, 1s mostly | Little or no (<10 pieces) | Medium prevalence Large amount (>50
Aquatic Life paper or wood products | persistent, buoyant, and | (10-50 pieces) of preces) of persistent
or other biodegradable small litter or debns. persistent (plastic, (plastic, synthetic
matenals. Presence of settleable, synthetic rubber or rubber or cloth), toxic,
degradable, and non- cloth), toxic, buoyant, buoyant, and small
Note: A large amount of | toxic debrnis such as and small litter such as" | (transportable) trash
rapidly biodegradable wood, glass, metal, and | plastic bags; pellets; such as cigarette butts;
material like food waste | degradable plastics such | cigarette butts, large plastic bags, plastic
creates high oxygen as foamed plastics deposits of settleable pellets; battenies or
demand, and should not debris such as glass or other toxic substances;
be scored as optimal. metal, and any evidence | and large clumps of
of small clumps of yard waste or dumped
1 deposited yard waste or | leaf litter
leaf htter.
SCORE 2019 18 17 16 |1514 131211 |10 9 8 7 6 |5 4 3 2 1 0
4. Threat to | Observable trash No medical waste or Presence of one of the Presence of more than
Human contains no evidence of | sources of toxic following: hypodermic one of the item
bacteria or virus substances, but any needles, pipettes, or categories described
Health hazards such as medical | presence (<10 pieces) other medical waste , previously in the
waste, diapers, pet or of puncture or any used diapers or pet marginal condition
human waste, no laceration hazards such | waste within the stream | category, or high
evidence of toxic as broken glass and channel or where runoff | prevalence of any one
substances such as metal debnis Or could carry matenals to | item (e g greater than
pesticides or batteries, presence of ponded waterbody, any toxic 50 puncture or
no ponded water for water In trash items substance such as laceration hazards)
mosquito production & such as tires or pesticides, battenies, or
no evidence of puncture | containers that could fluorescent light bulbs
or laceration hazards facilitate mosquito (mercury), medium
associated with the production prevalence (10-50
observed litter or debris pieces) of puncture
hazards
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RAPID TRASH ASSESSMENT WORKSHEET

Surface Water Ambient Monitoring Program, San Francisco Bay Regional Water Quality Control Board

CONDITION CATEGORY
Trash Optimal Sub optimal Marginal Poor
Assessment
Parameter
SCORE 20 19 18 17 16 15141312 11 10 9 8 7 6 543210
5. Hlegal D- No evidence of D Some evidence of D Presence of one of D Evidence of chronic
Dumping illegal dumping 1llegal dumping, such as | the following furniture, | dumping, with more
a sign prohibiting apphances, or bags of than one of the
and L: Any observed trash dumping along with garbage or yard waste, following items.
Littering is incidental litter (less | observed garbage bags | coupled with vehicular | furmiture, appliances,
than 5 items) or carmied | of matenal Limuted access that facihitates shopping carts, garbage
downstream from vehicular access hmts m-and-out dumping of | bags, or yard waste
another location. the amount of potential | matenals to avoid Easy vehicular access
dumping, or material landfill costs. for m-and-out dumping
dumped 1s diffuse of matenals to avoid
paper-based debris L- Prevalent (10-50 landfill costs.
(e g., convemence items) 1n-stream or
stores or fast food). shoreline littering that L: Vary large amount
appears to onginate (>50 items) of litter
L: Some evidence of from adjacent land uses | within creek and banks
Intter within creek and that appear to originate
banks origiating from from adjacent land uses.
adjacent land uses (<10
items)
D-SCORE 10 9 8 7 6 5 4 3 2 1 0
L-SCORE 10 9 8 7 6 5 4 3 2 1 0
6. Accum- There does not appear Some evidence that 10 to 50 items of Trash appears to have
ulation of to be a problem with litter and debris have observable trash are accumulated in
trash accumulation from | been transported from carried to the location substantial quantities at
Trash downstream transport. upstream areas to the from upstream, as the location based on
Observable trash, 1f location. Less than 10 evidenced by its dehivery from upstream
any, appears to have trash items have been location near high water | areas, and is in various
been directly deposited | transported from marks and siltation states of degradation
at the stream location. upstream locations, marks on the debrs. based on 1its persistence
based on evidence such 1n the waterbody. Over
as silt marks, faded 50 items of observable
colors or location near trash have been camed
high water marks to the location from
upstream
SCORE 20 19 18 17 16 1514 13 12 11 10 9 8 7 6 543210

Total Score

SITE DEFINITION:

UPPER/LOWER BOUNDARIES OF REACH:
HIGH WATER LINE:
UPPER EXTENT OF BANKS OR SHORE:

NOTES:
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RAPID TRASH ASSESSMENT WORKSHEET

Surface Water Ambient Monitoring Program, San Francisco Bay Regional Water Quality Control Board

TRASH ITEM TALLY (Tally with (]) if found below high water line, and (*) if above)

PLASTIC METAL
Plastic Bags Aluminum Foil
Plastic Bottles Aluminum or Steel Cans
Plastic Bottle Caps Bottle Caps
Plastic Cup Lid/Straw Metal Pipe Segments

Plastic Pipe Segments

Auto Parts (specify below)

Plastic Six-Pack Rings

Wire (barb, chicken wire etc.)

Plastic Wrapper Metal Object

Soft Plastic Pieces LARGE (specify below)

Hard Plastic Pieces Appliances

Styrofoam cups pieces Furniture

Styrofoam Pellets Garbage Bags of Trash

Fishing Line Tires

Tarp Shopping Carts

Other (write-in) Other (write-in)
BIOHAZARD TOXIC

Human Waste/Diapers Chemical Containers

Pet Waste Oil/Surfactant on Water

Syringes or Pipettes Spray Paint Cans

Dead Animals Lighters

Other (write-in) Small Batteries
CONSTRUCTION DEBRIS Vehicle Batteries

Concrete (not placed) Other (write-in)

Rebar BIODEGRADABLE

Bricks Paper

Wood Debris Cardboard

Other (write-in) Food Waste
MISCELLANEOUS Yard Waste (incl. trees)

Synthetic Rubber Leaf Litter Piles

Foam Rubber Other (write-in)

Balloons GLASS

Ceramic pots/shards Glass bottles

Hose Pieces Glass pieces

Cigarette Butts FABRIC AND CLOTH

Golf Balls

Synthetic Fabric

Tennis Balls

Natural Fabric (cotton, wool)

Other (write-in)

Other (write-in)

SPECIFIC DESCRIPTION OF ITEMS FOUND (if any):
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SCVURPPP Pilot Implementation and Testing
Of the RWQCB Rapid Trash Assessment

INTRODUCTION

Program staff implemented and tested the Regional Water Quality Control Board’s (RWQCB)
Rapid Trash Assessment Worksheet at nine stream locations in Santa Clara and San Mateo
Counties. Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) and San
Mateo Countywide Pollution Prevention Program (STOPPP) are collaborating to determine the
utihity of the approach for performing the following functions:

Document baseline levels of trash n creeks

Identify sources of trash and appropriate control measures to reduce trash
Evaluate effectiveness of trash management practices

Assess all creeks in the SCVURPPP jurisdiction for trash

Assess impairment of beneficial uses from trash

Results of the pilot assessment were presented by Program staff at the September 25"
SCVURPPP Trash Ad Hoc Task Group (AHTG) and at the October 2" BASMAA Monitoring
Committee meeting. Comments from the Trash AHTG were compiled and incorporated into the
discusston section of this memorandum. The current draft of the trash assessment techmcal
memorandum was approved by the AHTG at the November 4™ Trash AHTG meeting.

Development and implementation of trash assessment protocols 1s one component of the
SCVURPPP Trash Work Plan. Further development of the trash assessment protocols adopted
by SCVURPPP will be based upon the recommendations included in this memorandum and
comments from Regional Board staff and members of the BASMAA Monitoring Committee.
The final draft technical memorandum will be submitted with the Work Plan to the Regional
Board on March 1%, 2003.

BACKGROUND

A November 2001 Regional Board staff report proposes changes to the 1998 303(d) list of
impaired water bodies in the Bay area. The staff report states there “are excessive levels of trash
in virtually all urbanized waterways of the San Francisco Bay Region.” However, listing these
waterways as impaired by trash is not proposed due to a lack of consistent assessment
methodology.

Instead, the staff report proposes placing all Bay area urban creeks, lakes, and shorelines on a
preliminary or “watch” list due to the threat of trash to impair water quality. It states that
between now and the next 303(d) histing cycle, municipalities will be expected to assess trash
impairments in their jurisdictions, as documented by storm water agencies 1n annual reports to the
Regional Board. The report recommends that the approach murror the standard TMDL approach
of defining the problem, 1dentifying the sources through monitoring or existing information, and
developing a program of action to address the principle sources. Regional Board staff will review
this specific information in the next listing cycle and determine whether specific water bodies
warrant 303(d) listing for trash, and note the existence of relatively clean urban streams
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SCVURPPP Pilot Implementation and Testing
Of the RWQCB Rapid Trash Assessment

INTRODUCTION

Program staff implemented and tested the Regional Water Quality Control Board’s (RWQCB)
Rapid Trash Assessment Worksheet at nine stream locations 1n Santa Clara and San Mateo
Counties. Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) and San
Mateo Countywide Pollution Prevention Program (STOPPP) are collaborating to determine the
utility of the approach for performing the following functions:

Document baseline levels of trash in creeks

Identify sources of trash and appropriate control measures to reduce trash
Evaluate effectiveness of trash management practices

Assess all creeks in the SCVURPPP jurisdiction for trash

Assess impairment of beneficial uses from trash

Results of the pilot assessment were presented by Program staff at the September 25"
SCVURPPP Trash Ad Hoc Task Group (AHTG) and at the October 2" BASMAA Monitoring
Committee meeting. Comments from the Trash AHTG were compiled and incorporated into the
discussion section of this memorandum. The current draft of the trash assessment technical
memorandum was approved by the AHTG at the November 4® Trash AHTG meeting.

Development and implementation of trash assessment protocols 1s one component of the
SCVURPPP Trash Work Plan. Further development of the trash assessment protocols adopted
by SCVURPPP will be based upon the recommendations included in this memorandum and
comments from Regional Board staff and members of the BASMAA Monitoring Commuttee.
The final draft technical memorandum will be submitted with the Work Plan to the Regional
Board on March 1%, 2003.

BACKGROUND

A November 2001 Regional Board staff report proposes changes to the 1998 303(d) list of
impaired water bodies in the Bay area. The staff report states there “are excessive levels of trash
n virtually all urbanized waterways of the San Francisco Bay Region.” However, listing these
waterways as impaired by trash 1s not proposed due to a lack of consistent assessment
methodology. . ) -
Instead, the staff report proposes placing all Bay area urban creeks, lakes, and shorelines on a
preliminary or “watch” list due to the threat of trash to impair water quality. It states that
between now and the next 303(d) listing cycle, municipalities will be expected to assess trash
impairments 1n their jurisdictions, as documented by storm water agencies m annual reports to the
Regional Board. The report recommends that the approach mirror the standard TMDL approach
of defining the problem, identifying the sources through monitoring or existing information, and
developing a program of action to address the principle sources. Regional Board staff will review
this specific information 1n the next listing cycle and determuine whether specific water bodies
warrant 303(d) hsting for trash, and note the existence of relatively clean urban streams.
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METHODS

The RWQCB Rapid Trash Assessment Version 6.0 was released to the public on September 25,
2002. The assessment was designed for several purposes, including ambient monitoring,
evaluation of management actions, and evaluation of the effects of public access to trash
condition of creeks. The RWQCB began implementing the trash assessment in summer of 2002
as part of their Surface Water Ambient Monitoring Program’s Regional Momitoring and
Assessment Strategy (SWAMP/RMAS).

The assessment protocol includes identification and enumeration of all trash items that occur
below high water line and along stream banks within a 100-foot section of stream. The second
part of the RWQCB protocol includes determination of condition for six assessment parameters
(scores 0-20, higher score = less trash) using the narrative parameter descriptions provided in the
assessment worksheet. Program staff attended a training session on these protocols given by
RWQCB staff. In addition to implementing the assessment approach, Program staff took digital
photographs at each site to determine if photo documentation could accurately depict level of
trash and potential impairment.

The pilot testing of the RWQCB’s approach did not include implementing the assessment for
different seasons to determine temporal variation of trash condition at individual sites. The pilot
assessment was conducted in the fall to capture levels of trash in the creeks prior to winter rains,
and before the national trash cleanup event that occurred on September 21* 2002.

Assessments were completed over a two-day period 1n September 2002 at five stream locations
within San Pedro Creek (Figure 1), a coastal watershed in San Mateo County, and four stream
locations in Coyote Creek watershed (Figure 2), which 1s located 1n the eastern portion of the
Santa Clara Valley and drains into the South Bay. The assessment locations were based on
several factors including known hot spots, land use type (residential, commercial, open space)
and stream size. Creek segments in Upper Penitencia (total =3) and San Pedro Creek (total = 5)
were selected at different points in each respective watershed to represent varying degrees of
urbanization, 1.e., sites at the lower, middle and upper sections of the urbanized portion were
surveyed within each watershed. One site on Coyote Creek was sampled to identify the
feasibility of this assessment approach 1n larger streams.

RESULTS

Individual parameters scores, total scores and the number of major trash item types for each
assessment site are provided 1 Tables 1 and 2. Major findings include:

1) The areas previously identified as hot spots had the worst scores within each watershed.
The flea market site, although not previously identified as a hot spot, appeared to have a
chronic trash problem and should be considered a hot spot. The two highest scores
were at the upper sites of each watershed, toward the edge of the urban boundary.

2) Total scores decreased and total trash items increased m a downstream direction. Most
of the individual assessment parameter scores also decreased in a downstream direction,
with the exception of the human health parameter, which was consistently rated as sub-
optimal at all but two sites
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Figure 1. Location of pilot trash assessments conducted in San Pedro Creek.

Figure 2. Location of pilot trash assessments conducted in Upper Pemitencia and Coyote
Creek.
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3) The survey worked best in Upper Penitencia and San Pedro Creeks because all areas of

4)

S)

6)

7

8)

9)

the stream habitat were accessible and generally visible. The assessment at the site on
Coyote Creek was less effective because the creek was too deep i some areas and the
visibility too poor to accurately identify all trash 1items. There were generally no
problems 1dentifying trash along the stream banks, although there was difficulty 1n
some 1nstances of identifying the upper boundary (see # 5).

Digtal photographs provided insufficient details to 1dentify level of trash, estimate
threats to water quality, or potential sources of trash. The relative number of trash
items and types of trash are not clearly distinguishable. These results were consistent
with earlier RWQCB evaluation. The photos may be useful for identifying benchmarks
that define site boundaries and for documenting the general conditions of the site.

Using slightly different definitions for the stream bank boundary can have significant
impact on the results. Incorporating trash items along the edge of upper right bank
adjacent to a parking lot (at lowest site in San Pedro Creek) resulted in decreasing the
total score from 74 to 30. Integrating trash for the upper section of streambank was
questionable 1n this case because dense riparian vegetation appeared to prevent trash
from entering the creek. There was minimal evidence of trash 1n the creek.

The lower site of San Pedro Creek and Upper Penitencia Creek (flea market) were
cleaned up for trash shortly after the assessment. If the assessment had been repeated
after the cleanup, the trash scores would have been much improved.

Eight of nine sites were rated poor for quantity of trash. In contrast, half of these eight
sites were qualitatively rated sub-optimal (visual estimation of trash problem). Asa
result, conditions for qualitative and quantitative parameters were not very correlated.

The most common trash items for all sites were plastic (primarily bags, bottles and
wrappers), biodegradable (mostly paper), and metal (aluminum fo1l wrappers and cans).
Trash items were more prevalent below the water line, with the exception of paper,
cigarette butts and glass bottles, which were more common on the stream banks.

The trash 1tems found that were considered threats to aquatic health were typically
plastic (bags, bottles, wrappers) and other buoyant items (styrofoam and cigarette butts).
The condition rating for aquatic health parameter was largely based on the relative
number of these items found (e.g., low, medium prevalence, large amount), regardless if
the plastic items were in the creek or on the bank. The scores typically decreased in the
downstream direction.

10) There were few trash items found considered to be threats to human health. The most

common were sharp objects, such as glass and jagged metal. There were ammal feces
and diapers found on the banks of two sites. The condition for this parameter was never
optimal because there was always glass found on-site; five of the nine sites were rated
sub-optimal due to presence of glass. There were no spatial trends observed for this
parameter.

11) Dumping and httering appear to be a major problem for some sites we assessed. All

four sites that were rated poor for this parameter had the lowest total scores and the
highest number of trash 1tems. Three of these sites were commercial and one was
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undeveloped parkland, which had low scores due to dumping. A majority of the trash
observed was from littering, not dumping.

12) Accumulation of trash generally increases in the downstream direction as expected,
with the exception of the lower site on San Pedro Creek, which had very Iittle
accumnulated trash. This may be due to yearly trash clean up events. Only two of nine
sites had less than five accumulated trash items; the rest of the sites were marginal or
poor.

DISCUSSION

The Trash AHTG evaluated the results of the pilot assessment and the overall approach used in
the RWQCB protocols. The AHTG addressed the following questions to evaluate the utility of
the RWQCB’s assessment protocols for assessing trash in SCVURPPP streams:

e  What role should the RWQCB’s protocol play in assessing trash? (e.g., identify baseline
levels of trash in urban creeks; document status and trends; identify trash sources; evaluate
effectiveness of BMPs).

e  How feasible 1s the approach to assess all urban creeks in SCVURPPP junisdiction?

e  Can the results be used to assess potential impairment to beneficial uses?

e  What refinements would enhance utihity of assessment approach?

Role of Trash Assessment for SCVURPPP

The Trash AHTG agreed that the RWQCB trash assessment could be used at specific reaches to
establish baseline levels of trash. Future assessments could be conducted at these sites using the
same protocols to document status and trends or to help evaluate the effectiveness of targeted
BMPs. In addition, the assessment results may assist in the identification of potential sources of
trash and appropriate BMPs to implement. Overall, the protocols would be useful in prioritizing
and implementing management activities and measuring the effectiveness of these actions.

One limitation identified by the AHTG is related to implementing the RWQCB protocols to
characterize trash conditions for entire water bodies or subwatersheds. The level of trash within a
single waterbody 1s assumed to be highly variable due to changes mn land use, accessibility, size
of the watershed, and channel characteristics (e.g., gradient, stream vegetation). Several 100-foot
sections of creek would need to be assessed to measure the range of trash conditions found within
a waterbody. Assessing some sections of creek and extrapolating the information to larger areas,
however, could lead to misinterpretation of the results and potential listing for an entire
waterbody based on data collected at a few reaches. Further discussion on the feasibility of using
the RWQCB protocols to assess trash for all creeks within SCVURPPP junsdiction is provided
below.

The Trash AHTG agreed that the RWQCB protocols provide a standardized approach to assess
trash, which could be used on a regional basis. Collaboration with other storm water programs
and SWAMP using the same protocols would provide a larger data set for more detailed data
analyses, which may include 1dentifying relattonships between trash condition and land use types.
These relationships would assist managers in identifying potential trash problem areas and aid in
selecting appropnate assessment locations. In addition, compilation of assessment data taken n
urban streams would be useful for statistically 1dentifying thresholds used in the condition
categories for each of the assessment parameter (see recommendation section below). Program
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staff has started compiling trash assessment data gathered from Alameda County Cleanwater
Program and Regional Board efforts.

Feasibility of Assessing all SCVURPPP Creeks

The Trash AHTG believed it was not feasible or cost-effective to use the RWQCB protocols to
assess all creeks within the SCVURPPP jurisdiction. High variability of trash conditions would
be expected within sections of urban creeks. In addition, an estimation of trash levels for a single
creek would require numerous assessments. It 1s more cost effective to assess sites 1n areas that
are impacted or in land.uses that are associated with litter or illegal dumping and monitor these
sites over time to determine trends or evaluate the effectiveness of BMPs. The Trash AHTG
agreed that a decision to spend resources on conducting trash assessments for all creeks 1n their
jurisdiction needs to be weighed with efforts to resolve problems that have already been identified.
For example, schools and commercial areas are land uses that are often associated with trash-
impacted areas. The Trash AHTG will identify a process for prioritizing creek segments
(potentially on land use) and implementing trash assessments as a task in the Trash Work Plan.
The proper entity (e.g., municipality/agency staff or volunteer citizen group) to conduct trash
assessments will also be determined as a task in the Work Plan.

Utility of Assessment to Measure Potential Impairment

The trash AHTG identified several limitations of the protocol in linking trash assessment results
with potential impairment to beneficial uses. First, there is no clear linkage between type of trash
items or number of trash items in a reach to beneficial use impairment. There are no established
criteria or threshold values of specific trash items that can be used to estimate the relative
impamrment to most beneficial uses. An exception may be using both quantitative and qualitative
assessment parameters to evaluate the aesthetic quality of streams for REC1 and REC2 beneficial
uses. Two parameters (aquatic and human health) identify specific trash iterns that may affect
beneficial use attainment, but more than the presence of these items is needed to determine the
level of impairment. For example, there is no method to determine how many small persistent
trash items (e.g., styrofoam pellets) are necessary to impact the aquatic biota. In addition, the link
between human health and the presence of human diapers or animal feces within a 100-foot
section of stream has not been clearly established. These trash items may not have direct contact
with the water and in some cases, may not even contain human pathogens. Furthermore, the
threat to human health ranking does not take 1nto account the potential level of public exposure.
Exposure to contaminated water or sharp objects (e.g., glass and metal) is dependent on the level
of accessibility to a creek (e.g., fences limit access to creeks) and creek conditions (e.g., depth of
water). :

Recommendations for Refining Protocols

The RWQCB protocols were designed to assess both rural and urban stream conditions. The
threshold values used to 1dentify conditions for some of the assessment parameters may be too
conservative and not adequately represent the range of conditions typically found m urban
streams. As a result, most urban creek segments are likely to fall into the poor or marginal
categories. Ubiquitous low scores for all urban creeks would not provide adequate resolution to
distinguish spatial or temporal vanation in trash conditions.

The RWQCB protocols were developed with the intention to assist in management decisions,

such as source identification. The utility for the protocols to identify trash sources could be
enhanced if htter and illegal dumping were separated mto different parameters to better assist
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managers i the identification of appropriate BMPs to reduce the trash. In addition, new trash
item categories should be added to enhance evaluation of BMP effectiveness, such as recycling
programs. For example, tallying aluminum cans and plastic bottles that are labeled with
California Redemption Value (CRV) symbol, along with non-CRYV cans and bottles can help
determune if recycling programs are effective at reducing trash in creeks.

Table 3 lists the limitations of the RWQCB protocols for conducting trash assessments of creeks
in SCVURPPP jurisdiction and provides recommended revisions. The Trash AHTG will
coordinate all recommended revisions to the protocols with other stormwater programs,
BASMAA Monitoring Committee and the RWQCB staff in order to develop a standardized
approach for conducting trash assessments on a regional basis. The assessment approach should
be evaluated 1n the future for continuous improvement as additional assessment results become

available.

Table 3. Recommended Revisions to Assessment Protocol

Trash Assessment
Parameter

Limitation

Recommendation

Actual Number of Trash
Items

Numerical thresholds used
to rate categories too
conservative and not
representative for range of
conditions in urban streams

Compile additional assessment
results from urban streams and
statistically compute ranges.

Difficult to evaluate BMP
effectiveness for existing
trash item categories

Include additional categonies useful
for evaluating BMP effectiveness
(e.g., distinction between recyclable
and non-recyclable cans and
bottles)

Threat to Aquatic Life Subjective rating (little, Compile additional assessment
medium, large) for number |results for specific trash items
of persistent trash items may | found in urban streams and
not provide consistent statistically compute ranges.
results.
Equal weighing for trash Place greater weight on trash below
above and below water line. |water line. Define water line mark

as the bankfull channel.

Threat to Human Health Human health threats are Include additional rating for

’ determined only by presence | potential risk of exposure (e.g.,
of specified trash items, not |public access: good/poor; wadable
on potential for exposure. | habatat: yes/no).

Illegal dumping and Doesn’t provide a Separate mto two separate

Littering mechanism to distinguish categories to enhance distinction of

two different trash sources.

trash sources.
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Trash Assessment Limitation Recommendation
Parameter
Tllegal dumping and Litter categories do not Include narrative description to rate
Littering address accumulation from |wind accumulated litter from
adjacent land uses that result | adjacent land uses; expand its
from wind. defimtion of “shoreline littering” to
include “litter within creek and
banks that appear to originate from
adjacent land uses.”
Accumulation of trash - Numerical thresholds used |Compile additional assessment
to rate categories not resulits from urban streams and
representative for range of |statistically compute ranges.
conditions in urban streams.
Next Steps

e  Obtain comments from members of BASMAA Monitoring Commuttee and RWQCB.
Comments need to be sent to Program staff no later than December 2“", 2002.

e  Trash AHTG approves final draft trash assessment technical memorandum.

e  Send final draft technical memorandum to SCVURPPP Management Commuttee.

e  Attach to SCVURPPP Work Plan for March 1, 2003 submittal to Regional Board.
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION
MARCH 5, 2002

Land managers, environmentalists, industries, cities, and farmers all agree that the nine
California Regional Water Quality Control Boards need to set up water quality
monitoring programs so that their regulatory decisions are based on the best available
science. Through the urging of a public advisory group representing all of these
perspectives, the state began the Surface Water Ambient Monitoring Program (SWAMP)
in 2000. The San Francisco Bay Regional Water Quality Control Board (Water Board) is
in the second year of conducting this statewide monitoring program, measuring water
quality indicators in creeks, lakes, reservoirs, and bays of the San Francisco Bay Region.

The Water Board intends to use this new source of funding to do a better job of
identifying places in the region where improvements are scientifically warranted, and
also to highlight areas where water quality is exceptional. The Water Board has a legal
obligation to assess the physical, chemical, and biological status of waters and report to
Congress every 2 to 4 years, with or without scientific information. Additionally the
Water Board needs to evaluate the success of water quality control programs such as
permits for discharges of treated wastewater and grants for stream restoration.

Monitoring Streams and Watersheds

Unfortunately, in watersheds where the Water Board does not issue very many discharge
permits, there is very little information available to make these mandatory assessments.
Therefore, we have decided to focus the SWAMP program mostly on the wadeable
streams of the Bay Area. Access to streambeds is often a limiting factor for field staff.
The Water Board wants to make decisions based on scientific investigation and high
quality data. In order to achieve this goal, the Water Board needs to collect water,
sediment, and biological samples throughout its jurisdiction to understand baseline
conditions (how things are now), and understand natural variability and effects of land
use on water quality. To collect these samples, the Water Board needs assistance from
public and private landowners and managers, primarily in the form of access.

The Act for the Admission of California into the United States includes the statement that
“all the navigable waters within the said State shall be common highways, and forever
free...” This is but one expression of the law and countless court findings that the health
of all water bodies are in the public interest, and that the state has sovereignty within
these water bodies, even small streams. But accessing the state’s water bodies often
requires entering and crossing private property, and therefore the Water Board needs
permission and cooperation from property owners to achieve its goals of science-based
regulatory decision-making.



The Water Board prefers to make decisions based on best available science. Monitoring
water quality can achieve this goal, if it answers questions, such as:

e Does the water, sediment, or fish tissue contain pollutants at levels that violate water quality
standards?

e Are water quality objectives for dissolved oxygen, pH, ammonia, bactena, and other parameters
met n the water bodies?

e [s the water or sediment toxic to organisms?

e Does the water body support a reasonable level of biodiversity, or do disturbance-tolerant
organisms dominate the biological commumity?

e What is the physical integnity of the water body, especially regarding flow, sediment, and fish
habitat?

To achieve the goal of generating water quality information for all watersheds in the San
Francisco Bay Region in the next 5 to10 years, the Water Board has proposed a rotating
basin approach under the Regional Monitoring and Assessment Strategy (RMAS), posted
on the website at www.swrcb.ca.gov/rwqceb2 under available documents. The region has
been divided into 47 planning watersheds, based on hydrology. In any given calendar
year, 3 to 12 watersheds (of about 50-100 square miles) will be targeted for monitoring
by the Water Board, based on staffing and funding. Other watersheds under the RMAS
are simultaneously addressed by local agencies or organizations using similar monitoring
designs as the Water Board.

Monitoring Design

‘When the Water Board begins to work in a new watershed, the first task is to characterize
and map the watershed drainage area, channel network, and general land uses. The
Water Board is interested in the ways people use the waterbodies, such as for swimming,
wading, fishing, drinking, agricultural use, and habitat for fish and wildlife. These uses
are known as “beneficial uses” of waters. The beneficial uses and the general land uses,
hydrology, geology and vegetation characteristics of a watershed will help guide what
kind of questions that water quality, physical, and biological monitoring can answer. To
implement the RMAS, the best monitoring locations (i.e., sites or stations) will be those
that help answer a question about cause and effect — the cause of a particular discharge,
land use, water use, restoration project, geologic formation, vegetation type, or channel
morphology and its effect on water quality or aquatic biological integrity. _It is also
important to have a population of stations that may serve as reference sites, where water
quality impacts from land uses are expected to be minimal, so that impacted sites are
analyzed in the context of background natural factors. We never expect pristine
conditions right where people live and work, but we are interested in using our regulatory
and funding mechanisms to help improve water quality where possible, consistent with
our mission to protect the waters of the state for their use and enjoyment by the people of
the state.

Tier 1 and Tier 2 Sampling

Tier 1 includes more general measurements to be made at all selected sampling locations,
allowing a screening-level assessment of physical, chemical, and biological integrity, and
Tier 2 includes measurements to answer specific questions about certain land uses and
the potential impairment of water quality.




Tier 1 measurements include general water quality, rapid bioassessment, and visual level
of physical assessment. The California Stream Bioassessment Procedure includes
sampling of stream macroinvertebrates (e.g., aquatic insects, crustaceans, mollusks, and
worms) and a visual level of physical assessment. Tier 1 also includes general water
quality parameters that can be measured using field probes. General water quality
parameters are defined as temperature, electrical conductivity, dissolved oxygen, and pH,
and will be monitored continuously where and when feasible, as available equipment
allows.

More detailed Tier 2 monitoring, requiring the collection of a water, sediment, or tissue
sample, is conducted at a subset of the Tier 1 sites. Parameters such as pathogen
indicators, nutrients, toxic pollutants, and toxicity, will be pursued if land use, beneficial
uses, previous data, or previous impairment findings suggest that there is a potential
problem. Also, such analyses may be conducted in subsequent years if suggested by
results of these initial screening studies.

The decision to measure one or all of the above Tier 2 parameters at a given sampling
location is dependent on a number of factors, including (1) land use, (2) existing
impairment listings, (3) beneficial uses, (4) available budget, (5) specific questions of
water quality impact, (6) “control” sites that are presumably natural background, and (7)
overall geographic balance for measurement of specific parameters.

A separate monitoring program is documenting bioaccumulative pollutant levels in fish
tissue from commonly fished reservoirs throughout the region, in order to assess how safe
it is to eat different fish species in these recreational areas.

The database to manage and analyze these data is in the set-up phase. Once the data are
processed for quality control, they will be available on the statewide system. The time
between sampling and availability of information is about one year or longer, due to the
careful quality control and limited staff resources.

Frequency and Timing of Monitoring
Tier 1 general water quality monitoring will be conducted throughout the 9 to 12-month

sampling period, consisting of continuous monitoring conducted strategically as available
equipment allows. Typically the probe deployments are for two weeks, approximately 6
times at a given station over the calendar year, and collect readings every 15 minutes.
Bioassessments will be conducted in the spring, as recommended by professional
biologists, and preliminary visual physical assessments will be conducted at the same
time. Digital photos will be taken during each Tier 1 water quality sampling event, and
will document dynamic channel conditions and the level of trash at each sampling station.

Due to limited staff and analytical budget, and lack of site-specific knowledge of stream
water quality, Tier 2 monitoring emphasizes spatial distribution at the expense of
temporal distribution to screen for obvious departures from the norm. Frequency and
timing of Tier 2 parameter suites is proposed to be conducted as follows:



e Nutrients: three sampling events during the year (wet weather, dry weather
spring flows, and dry weather or late summer') at several specific stations in a
watershed, but not at all the sites where Tier 1 sampling is performed. Nutrient
and conventional chemistry measurements include nitrogen, phosphorus, organic
carbon, chlorophyll a, suspended sediments, total dissolved solids, etc. -

e Pathogen Indicators: one to three sampling events during the year (wet weather,
dry weather spring flows, and dry weather or late summer) at sites where the
public has water contact, or where there are suspected or documented problems
with animal facilities, community septic systems, or leaking sanitary sewer
collection systems. Sampling timing is based on the beneficial use of concern
(for shellfish, emphasis on wet weather sampling; for water contact, emphasis on
dry weather sampling). A sampling event is five times over a 30-day period.

e Toxicity/Water: three sampling events during the year (runoff events, spring
flow, and low-flow condition, and/or time of application of suspected chemical
or pesticide) to perform 3-species screening test (algae, invertebrates, fish) on
water samples to determine whether potential sources of toxicity (pesticide
application or illicit discharges) are resulting in detectable in-stream toxicity.
Stimulation of algal growth can signify elevated nutrients.

e Toxicity/Sediment: one sampling event during the year to perform freshwater
sediment toxicity test (e.g., Hyalella azteca) at the lowest nontidal watershed
sampling station.

e Contaminants (metals and organics): three sampling events during the year,
concurrent with toxicity and/or nutrient sampling. The matrix to be sampled
(water, sediment, tissue) will be considered on a pollutant-by-pollutant basis. At
the bottom of the watershed, bivalves are deployed in bags for 30-days to
measure accumulation of pollutants in tissues.

e Physical Assessment (measured) — Geomorphic measurements at selected sites
within a watershed based on review of initial visual physical assessments, to be
conducted when time is available, most likely during late summer.

Availability of Data

SWAMP is in its startup phases, especially with respect to data management and
presentation. Because the Water Board is a public agency, the data will ultimately be
available to anyone, but it will take time to assure its quality and to develop ways to
efficiently deliver it to interested parties. We anticipate after sample collection, it will be
about one year before data from a group of watersheds is available to the public. The
Water Board will produce interpretive reports to help prevent miss-application of data.
By using the rotating basin approach, no watersheds are singled out for scrutiny, and the
data will be comparable across the region, from the Golden Gate to Altamont Pass, and

' Timing of Tier 2 monitoring is based on the seasonal hydrology of the San Francisco Bay Region, and
will be conducted up to 3 times per year, corresponding to (1) wet weather, or periods of saturated soil
runoff and higher flows, (2) spring flow period, when shallow groundwater is elevated due to previous
rainfall and stream flow is elevated relative to dry weather periods, and (3) dry weather, typically in June or
later, when perennial stream flows are generally contained in the low-flow channel. Specific parameters
will be measured corresponding to periods within these “hydrologic regimes.”



from Calistoga in the north to Morgan Hill in the south. The structure of this program
should therefore allay concerns of cooperative landowners and managers, and if problems
are identified, they can be assured of fair treatment in a public process the Water Board
provides under law.

The Water Board is optimistic that by collecting different types of water quality
indicators together, a more accurate picture of watershed health will emerge. We are not
interested in making hasty decisions based on monitoring data, but wish to draw attention
to areas where water quality is exceptional, or where improvements are needed to protect
public health and the aquatic ecosystem. These goals will not be achieved without
cooperation and assistance of public and private landowners and managers throughout the
Bay Area.

The SWAMP Program Manager for the Water Board is Karen Taberski (ph. 510-622-
2424, email kmt@rb2.swrcb.ca.gov). We are happy to answer questions about the
program as it grows and matures, and to meet personally with local organizations and
agencies to report on the status of monitoring designs and/or results in specific
watersheds, as they become available.

California Regional Water Quality Control Board
San Francisco Bay Region

1515 Clay Street, Suite 1400

Oakland, CA 94612
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Procedures and Protocols for Continuous Water Quality Monitoring

San Francisco Bay Regional Water Quality Control Board
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Intreduction

This document describes the procedures used by staff of the Surface Waters Ambient Monitoring
Program (SWAMP) of the San Francisco Bay Regional Water Quality Control Board
(SFBRWQCB) for continuous monitoring of general water quality parameters. SWAMP uses
YSI 6600 multiparameter probes to monitor four general water quality parameters: pH, electrical
conductivity (EC), temperature (T), and dissolved oxygen (DO). This information enables
development of a picture of both internally and externally influenced changes to the stream
system. Having data that represents both AM and PM conditions, it is possible to discern peaks
and drops in parameters that are naturally induced by changes such as sunlight, photosynthesis,
and water level, from those due to input of contaminants from external sources. This elegance of
analytical breadth was nearly impossible with the traditional and outdated techniques of spot
sampling.

SWAMP utilizes continuous monitoring in a large percentage of its sites. At these sites, YSI
6600 sondes are deployed for 12 to 14 day intervals, and monitor pH, EC, T, and DO
continuously every 15 minutes. To provide both intra- and inter-watershed data, three sondes are
deployed in each of two watersheds. This is favored during years when many sites are being
monitored to ensure that all sites have data representing the three hydrologic seasons. In years
where fewer watershed sites are being monitored, all six sondes can be deployed in one
watershed during a 2-week interval in order to provide a more detailed picture of intra-watershed
dynamics.

Continuous monitoring procedure occurs in 12-day cycles throughout the year. The cycle begins
when the sondes are deployed in a water body, usually on a Thursday. The sondes take
continuous water quality measurements at 15-minute intervals for 12 days, and they are retrieved,
in this example on a Tuesday. Maintenance and calibration is performed in the laboratory the
following day, Wednesday, which usually requires one person between two and four hours to
complete. The two-week cycle begins anew the following day with deployment of the sondes at
new sampling sites. The total time devoted to deployment, retrieval, and maintenance of
continuous monitoring equipment is 2 % days every two weeks, or approximately 40 hours per
month. Because deployments and retrievals usually require two staff persons, our continuous
monitoring program requires 72 staff person hours per month.

Quality assurance of the probes is regularly monitored by post calibrations in the lab, following
sonde retrievals. These involve checking of the probes to determine the margin of deviance from
the initially calibrated values, and then recalibration before each deployment. If the post-
retrieval numbers are beyond the acceptable range of deviation, the data for that parameter in that
sonde’s previous site is thrown out. A detailed description of post calibration procedures can be
found in the section Calibration Procedures. To date, the continuous monitoring probes have
shown reliable and nearly trouble-free performance (with exceptions due to environmental
factors such as sediment accumulation, decrease in water level, and damage of the DO
membrane). While SWAMP is still in stages of development, the continuous monitoring data
from the first 6 monitored watersheds is fairly extensive and can be accessed in the Continuous
Monitoring folder of the SWAMP database.



Establishing Sampling Locations

Choosing sites for continuous monitoring involves an in-depth reconnaissance of the area of
interest, in addition to consideration of the many factors influencing the stream system. A good
site for continuous monitoring requires at least a tree, or a stable bank with which to secure the
sonde by a chain. Ideally, the site is away from any well traveled foot paths, so as not to attract
the attention of locals. It should have sufficient vegetation or ground cover with which to
camouflage the equipment. There should be pools at least 1 foot in depth to fully submerge the
sonde for the duration of the entire 2-week deployment. Thalwegs are a good spot to look for
potential pools, as they generally are the deepest part of a stream. Pools and riffles are an
important component of a sampling location, and usually provide good sites for both continuous
monitoring and rapid bioassessment studies of the benthic macroinvertebrate communities. An
ideal sampling location can be used for a variety of water quality studies, and should include a
good substrate variety, natural vegetation, and pools and riffles when present at the site location.
This allows for multi-tests in a given site to provide more comprehensive data for comparisons
and correlations.

Gaining access to a site is sometimes a cumbersome process, requiring the permission of the
landowners or regulating bodies. The streams themselves cannot be privately owned, but the
adjacent land is, and permission to cross this land in order to access the sites is necessary before
any sampling can be conducted. A permit is often required when the land near the site is on city
municipal use property. When a site can be accessed over privately owned residential property,
a verbal agreement or signed contract is a reasonable form of permission. Once the permission is
granted, the SWAMP can legally access the site so long as the landowners know when sampling
will be conducted or have agreed to unlimited access.

Establishing a site for continuous monitoring involves either installing an eyebolt and concrete
plug into a stable location on or above the streambank, or locating a large, stable tree that is near
(within 20 feet of) the stream, that a chain can be locked around. When a sonde is deployed
(explained in the next section), a length of chain attaches the sonde to the eyebolt or tree,
preventing the sonde from theft or physical transport. Attaching the sonde and chain to large,
secure trees is generally the favored approach, as it requires less time and energy to complete
than the concrete plug method. In addition, landowners and land managers are more likely to
allow monitoring if it does not involve making permanent alterations to the sampling site. In
some locations where riparian vegetation is largely absent, such as areas in eastern Alameda and
Contra Coast County, installing a concrete plug may be the only option. In urban locations,
bridges or other permanent structures may provide locations for securing chains in place of trees.
Locations where continuous monitoring sites have already been established can be found in the
excel workbook Continuous Monitoring (S drive: Monitoring and Assessment Programs:
SWAMP folder: Continuous Monitoring).



Option 1: Securing the chain to a tree or other structure

1.

Locate a large, healthy tree, or another permanent stable structure such as a bridge
support. The object should be sufficiently large and stable such that there is very little
possibility that it will be removed or destroyed, either by natural or human processes.

Lock one end of the chain around the base the tree, or another suitable object. Attach the
other end of the chain to the sonde and deploy it in the stream as usual. At sites that may
receive many visitors, or is visible from highly trafficked areas, camouflage the chain
with leaves, sticks and debris. The chain should be secured high enough above the water
surface so that increased flows will not make it impossible to safely retrieve the sonde.

Required Equipment:

Sonde and armoring
Three corrosion resistant locks
Heavy chain (at least 20’ long)

Option 2: Securing the chain to an eyehook in a concrete plug

1.

Choose a stable (non-eroding) location on the streambank that is above bankfull for the
installation of a permanent eyehook. At sites that receive a lot of foot traffic it is a good
idea to choose a location that is not visible or that is obscured by vegetation.

Dig a hole approximately one foot in diameter and one foot deep.

Pour one sack of Quickcrete into the hole. The dry Quickcrete should be several inches
below the top of the hole.

Insert the eyebolt with the bolt attached near the end into the Quickcrete, and stir the
quickrete to settle and level.

Fill the bucket less than Y full from the nearest water source.

Slowly pour about one gallon (one fifth of the bucket’s volume) onto the dry Quickcrete.
We generally use between 1 and 1.5 gallons. If the Quickcrete is not saturated, it may be
necessary to add more than 1 gallon.

Stir the Quickrete with the eyehook and place the eyehook so that it is 2-3 inches above
the top of the Quickcrete, as the Quickcrete may expand in volume with the addition of
water.

Allow the Quickcrete to set for at least 20 minutes before disturbing anything. When
possible, wait the 20 minutes so as to ensure the eyebolt is not removed by anyone before
the Quickrete is completely dried.



9. Cover the Quickcrete with 1-2 inches of loose dirt. Hide eyehook/Quickcrete and chain
with some organic debris or rocks.

Required Equipment:
Sonde and armoring

One Y% diameter, ~8” long eyebolt

One 50 pound bag of Quickcrete

One 5 gallon bucket

One shovel '

One to two gallons of water (from creek)
Three corrosion resistant locks

Heavy chain (at least 25°)

Sonde Deployment

1. Check to see that the sondes were calibrated the previous day. If more than 24 hours
has elapsed since calibration, the DO probe should be recalibrated, following the
instructions in the Calibration and Maintenance section.

2. Ifit was not done previously following calibration, set-up the sonde for continuous
monitoring:

Connect the 650 data logger to the sonde via the field cable (make sure the
connection ports are clean and dry; do not allow water to enter).

Turn on the 650. Connect to the sonde from the Sonde Main menu.

Select 1-Run from the Main menu.

Select 2-Unattended sample.

Verify that the interval is 15 minutes, the start date and time are correct (time
should be the next 15 interval), and that the duration is set to 365 days (it will
not actually be deployed this long, but that doesn’t matter).

Select 5-file and enter the file name. The file name consists of the six-digit
site name, e.g. SPA070 (once we upload the file back at the office we will
change the name to include both the site and the deployment date, but it is not
necessary to do that here). It is not necessary to enter anything for 6-Site.
Verify-that the battery life is sufficient for the duration of the study. Should
have at least 40 days for a 2-week interval since sondes frequently use battery
life more quickly than stated.

Select Start Logging. A screen will appear asking if you are sure. Select 1-
Yes. The original set-up screen appears again. Here, you can continue
pressing escape until the logger disconnects at which point you can turn the
power off. Make sure to screw the top onto the sonde tightly before
deployment so as to prevent seepage of water.

3. Ifit was not already done, fill up the calibration cup with Y4 inch of water. Screw the
calibration cup onto the sonde halfway, so that it is still open to the atmosphere.



10.

11.

12.

Load the field vehicle with the sondes, armoring, and all necessary equipment,
keeping the sondes upright if possible to avoid leakage of the water in the calibration
cup (see Deployment Equipment Checklist).

Locate or establish the site (see Establishing Sites section).

Unscrew the loosened calibration cup from the sonde. Screw on the probe guard,
being careful to leave it a little loose, as it can be very hard to unscrew. Make sure to
avoid touching any part of the DO membrane surface.

Check to be sure that the sonde is ready to be deployed: that it is currently engaged in
unattended monitoring, that the battery compartment is securely attached, and that the
probe guard is on. Place the sonde, probe guard down, into the armoring. For
consistency, make sure the sonde is placed into armoring with the same number as the
sonde. Place the armoring cap on the armoring, and insert and lock the pin. For the
lock combination, see Matt, Daniella, or Steve.

Attach and lock one end of the chain either to a tree, the eyebolt, or another stable
structure.

Attach and lock the other end of the chain to the top of the armoring.

Choose a suitable location in the stream to place the armoring. The most important
consideration is that the sonde should be placed in a location that minimizes the
amount of fine sediment entering the armoring. Try to avoid placing the sonde at the
bottom of pools or other areas where fine sediment is accumulating on the bed. Good
locations are generally above riffles or in runs. Additionally, it is important to insure
that the sonde remains below the water surface for the entire sampling interval (6
inches from the top of the sonde to the water surface is generally a safe minimum). If
you are deploying during or after a rainfall event, however, keep in mind that base
flow may be significantly less than storm flow. The final consideration is the
anthropogenic disturbance potential: choose a location that is hidden or not likely to
be disturbed by curious or angry passers-by.

If the site has a high anthropogenic disturbance potential, camouflage the chain with
brush, grass, woody debris, stones, or soil as thoroughly as possible.

Fill out the continuous monitoring field deployment sheet. At a minimum, note the
date and time of deployment and the exact location of the sonde (include a map).



Sonde Retrieval

1. On the day of retrieval, bring the calibration cups and at least 1 liquid cup of distilled
water.

2. At the site, remove the sonde from the stream, unlock the locks and remove the chain
from the armory. If the locks do not open immediately, pound them upside-down
against a rock or the ground in order to loosen up any trapped sediment. Continuous
rinsing in the creek may be necessary. Make sure to push and pull forcefully, and note

that it may take up to 5 minutes to loosen the sediment adequately enough to open the
lock.

3. Remove the sonde from the armory and clean the armory, chain, and sonde in the
river to remove any sediment, rocks, or trapped fish (yes this does happen). Make
sure to bring a sponge and gloves to the site for on-site cleaning.

4. Carry the equipment back to vehicle and immediately replace the sonde guard with a
calibration cup filled ¥ inch full of distilled water. Do not stop logging, and place
the sonde in an upright position so as to prevent leakage of water during transport.

5. When back at laboratory or office, do not stop logging until there have been at least 4
hours of continuous logging following removal of the sondes from the creeks. This is
to ensure sufficient data collection to represent the deviation of probes from their
initial calibrated values. If the DO membrane is not kept moist, the post retrieval
calibration information may be significantly modified.

Calibration and Maintenance

Once the sonde is retrieved, careful procedures need to be followed to insure data quality
assurance and proper sonde maintenance. Immediately after being removed from the water, the
sonde should be loosely placed into a calibration cup filled with ¥4 inch of water, as described
above. Once back in the lab, the sondes should be left for at least one hour, in order to acquire
DO readings in saturated air at a relatively stable temperature. Usually, sonde retrieval takes a
full day in the field, and the sondes are left over night in the lab before maintenance and
calibration is performed the next day. The maintenance and calibration procedures are
performed at the sink in the GIS Lab on the 15" floor.



DO Probe Check

1.

End the unattended sampling: Connect the 650 data logger to each of the sondes, go to
Sonde Menu: Run: Unattended Sample, scroll to the bottom, click on Stop Sampling, and
confirm (yes) that you want to stop sampling.

Before disconnecting, upload the data file onto the 650. Go to File: Upload and select the
appropriate file. Select PC6000 format.

Connect the 650 to the computer equipped with a connection cable (currently on Matt’s
computer). Open the Ecowatch software, open the Comm menu, and select Sonde. At
the same time, turn on the 650, go to File: Upload to PC, and select the appropriate file.
This process uploads the data file and places the .dat file in a folder entitled Ecowatch
Data.

With the Ecowatch software open, go to File: Open and select the appropriate file.
Ecowatch presents a graph of the parameters versus time. Perform a cursory examination
of the data fro any obvious anomalies (e.g. very sudden jumps). Carefully examine the
DO % Saturation data for the period the sonde was left in the laboratory, when the probe
was in water-saturated air in the calibration cup. These values represent the post-
deployment calibration check for DO, and should be entered on the Calibration form.

If there are anomalies in the DO data, perform the following procedure to check the
function of the DO probe. Fill a calibration cup with fresh water. With the probe in air,
activate the Discrete Sample function and allow the readings to stabilize. Next, place the
sonde into the calibration cup filled with water, making sure there is enough water to
cover the calibration sensor. Continuing with the Discrete Sample, observe any changes
in the DO. If the readings rise slightly and become jumpy when the sonde is placed in
water, there is likely a puncture in the DO membrane. The jumpy values are a result of
“crosstalk” between the DO and conductivity sensors because of the conductive water. If
the readings appear normal (near 100% saturation), the anomalous data must be due to
another cause.

From the Advanced Menu, select CalConstants and observe the DO Charge. Ifitis
greater than 75, the DO probe needs to be resurfaced before adding a new DO membrane.

Remove the O-ring on the conductivity probe, and carefully remove the old DO
membrane. Inspect the DO probe surface. If the silver electrodes show significant
darkening, resurface the probe face with the fine sandpaper disk found in the 6035
reconditioning kit. After sanding, rinse the probe face repeatedly with purified water.



Cleaning

1. Thoroughly clean the sondes with tap water and a sponge. Be very gentle when touching
the probes themselves- never scrub delicate parts of the probes such as the tip of the DO
probe. Make sure to remove any debris caught between the probes. The base of the
sonde where the probes are connected can be cleaned with the sponge or a toothbrush.
Wipe off any sediment or silt around the probes with a paper towel.

2. Clean the conductivity sensor with the brush provided in the maintenance kit.
Calibration

Calibration is of utmost importance for the quality assurance component of the SWAMP.
With proper pre- and post-retrieval calibrations, it becomes possible to ascertain the
deviation of parameter measurements throughout the duration of the deployment. There are
manufacturer percent deviations, which is the percent of measured instrument drift that can
occur under even “perfect” conditions. YSI 6600 sondes generally have a 2 % error for a
given range of data values. Beyond these ranges, YSI does not guarantee the same accuracy.
These YSI parameter specific ranges of accuracy, along with the associated percent
instrument drift, are listed in the table below.

Range of

Data % Instrument
Parameter Units Accuracy |Drift
Dissolved Oxygen % Saturation {0-200 2%
Dissolved Oxygen % Saturation |200-500 6%
Electrical Conductivity |mS/cm 0-100 2%
pH pH units 0-14 2%
Temperature Degrees C -5 to +45 2%

For the purposes of the SWAMP goals, 2% deviation following a 2-week deployment may be
unattainable due to external environmental influences. For this reason, the acceptable
percent instrument drift used by the Texas Natural Resource Conservation Commission
(TNRCC) have been temporarily adopted. The levels of acceptable instrument drift used by
TNRCC are slightly more lenient, thus accounting for inevitable environmental interferences.
These acceptable instrument drift values are shown in the following TNRCC mulitiprobe
calibration page. This was taken from the Texas Natural Resource Conservation
Commission’s Surface Water Quality Monitoring Procedures Manual (1999).



Pre-run Calibration
Date

YSI 6600XL. Cahbration Record

SIN I

Barometric
Press (mm Hg).

| ot || [
Dissolved Oxygen (mg/L) mglL MLl O, Saturation Value(%)
S. C. (high)
SC (low)

pH Buffer 4 00

pH Buffer 7.00

pH Buffer 10 00

Calibration Information

Record the following diagnostic numbers after calibration Comments
Conductivity Cell Constant Range 4.5t055 (Sonde Menu - Ad calG
DO Charge Range 25t0 75 (Sonde Menu - \ after DO cakb
DO Gan Range 0.7t017 (Sonde Menu - Ad 4-CalC
pH MV Buffer 4 00 Range 180 +-40 MV
(Sonde Menu - d after pH )
pH MV Buffer 7 00 Range 0 +- 40 MV
{Sonde Menu - after pH 7 calibration)
pH MV Buffer 10 00 Range -180 +- 40 MV (Sonde Menu - diately after pH 10

pH Slope

Range 165 to 180 MV

(pH 7 MV - pH 10 MV)

Post-run Calibration Check

B: t
e [ oo [ Jerire [
. Temp. of Value of | Instrument | Calibration 3 L .
Function Standard | Standard Reading Value Drift Post Calibration Error Limits
Dissolved Oxygen (mg/L) mg/lL mgiL| +-0.5 mg/L
S C (high) . i 5%
+5%

S C. (low)

pH Buffer 4.00

+- 0 5 standard units

pH Buffer 7.00

+- 0 5 standard units

pH Buffer 10 00

+- 0 5 standard units

Notes

Rev 3/8/02




According to these acceptable levels of instrument drift, we can use our post-deployment calibration
nformation to determine whether or not the data is rehable. If the deviation from the pre-deployment
is greater than those stated in the TNRCC calibration record form, the entire data set for that
deployment may be thrown out. It 1s first necessary, however, to look closely at the data uploaded
from the sonde to ensure that the significant deviation from the calibrated value did not just occur
during transport of the sonde from the site to the lab. The step-by-step calibration procedure
guidelines for both pre- and post-deployments are described below.

e Electrical conductivity calibration: Before beginning calibration of the conductivity
probe, rinse the probes with distilled water and pat dry with paper towels or Chem
Wipes. Liquid easily contaminates the conductivity standard. Pour YSI 3161
Conductivity Calibrator (1.0 mS) into a clean, dry calibration cup up to about % 1ts
volume (enough to cover the conductivity sensor). Place the sonde into the
calibration cup. Press “Sonde Menu” and select “File”. Check the conductivity by
pressing “Calibrate” and then selecting the “Conductivity” option. Only press
“enter” one time, and record the conductivity value shown. This first number tells
you how far off the deviation 1s from the standard, and if it 1s an unacceptable
deviation, the data from the previous monitoring for electrical conductivity should be
thrown out and cause of faulty reading should be ascertained. If within an acceptable
margin, continue by pressing “Enter” to confirm calibration. It should now calibrate
to1.0 mS/cm for the next deployment. Record the new number shown as the
calibrated value.

o pH calibration (ph 7.00): Pour YSI 3822 pH 7.00 solution over probes and then into
the rinsed calibration cup to about % of volume. Screw in the sonde and connect to
the data logger. After connection, press “Sonde Menu”, “File”, “Calibrate” and
select “pH”. Choose a 2-tier calibration and enter the first pH as 7.00. Press enter
one time to check the pH. Record this number and 1f within a reasonable margin of
deviation (<0.5 from calibrated pH), continue calibration by pressing “Enter”.
Record new calibrated pH and press continue.

e Calibration cont. (pH 4.00): Rinse probes with distilled water and YSI 3821 pH 4.00
solution. Fill up calibration container with pH 4.00 to % volume and screw 1n the
sonde. Enter the second pH value of 4.00 and press enter once. Record this value
and if within the 0.5 deviation range, continue calibration by pressing “Enter”. Once
the two pH values are calibrated, rinse probes again with distilled water and pat dry.

e DO Check: Check DO probes by pouring about Y4 of an inch of distilled water into
the calibration container. Screw 1n the sonde loosely and connect to the data logger.
Once connected, press “Sonde Menu”, “Run”, and “Discrete Sample”. Waite at least
10 minutes before reading the DO value. This allows proper time for the air to
become water saturated. After 10 minutes, record the DO value If value is close to
100% (within 5%), DO membrane may be reused, but due to the fragility of the
membranes, it 1s recommended to change the DO membranes before each
deployment.
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e Changing the DO membrane: Remove the existing membrane and rubber ring. Place
2 drops of KCl provided 1n the YSI dissolved oxygen kit #5775. If there are bubbles
or materal in the solution, gently blow 1t off and reapply. Careful not to touch the
part of the membrane going over the probe surface, hold one side of the new
membrane and stretch the other side over the tip of the probe so that there are no
bubbles or wrinkles at the surface. Reuse the rubber ring and cut off the extra
membrane around the ring using a razor blade.

e DO Calibration: Once the membrane is changed, it needs to be burned in overnight
before calibration and deployment. Go nto “Sonde Menu” and press “Run” and
“Unattended Sample”. Confirm this with “Begin Logging” and “Yes”. Leave the
sonde in an upright position with the calibration contamner and % inch of distilled
water slightly screwed on to allow passage of oxygen into the container. Exit by
pressing Esc a few times and leave the sonde to burn in overnight.

e DO Cont. (next day): The following morning, connect the 650 logger to the sonde,
press “Sonde Menu”, “Run”, “unattended sample”, “Stop Logging” and “Yes”. Press
“Esc” to return to main menu. Select “Calibrate”, “Dissolved Oxygen” and “Enter”.
The barometric pressure is measured internally and does not need to be changed.

You want to calibrate to percent saturation, not mg/L. The standard for this is 100%.
After pressing enter to calibrate, 1t will take about 40 seconds for the probe to
stabilize. Then, press “Enter” to continue, “Esc” to return to menu and press “Run”
and “Discrete Sample”. This 1s to check the DO membrane following calibration and
burn-in time. The reading should stabilize at around 100% after about 30 seconds of
decreasing values. These values should be recorded at the bottom of the calibration
sheet. If the values seem jumpy, the DO membrane may have a hole in it, and an
advanced look by submerging the probe 1n distilled water after 5 minutes in the open
air. If the discrete sample when submerged under water shows very jumpy values, the
DO membrane must be replaced and the process of burning in must be repeated.

e Last check: As a back up check to ensure that levels are all within an acceptable
range of deviation, go to the menu and select “Advanced”, and “Cal Constants”.
These numbers should all be within the acceptable range delineated 1n the YSI
manual. The sonde 1s now ready for deployment.

Data Analysis-

The data collected by the continuous monitoring sondes is uploaded into an internm SWAMP
database in order to enable in-house analysis of preliminary data results. This database 1s being used until
the permanent statewide database (SWIM II) 1s implemented. The workbook AllStatsData.xIs (S-
drive:Monitoring & Assessment:SWAMP:Continuous Monitoring) incorporates the raw data uploaded
from the sondes 1nto EcoWatch, calculating basic statistical information (mean, median, min, max, 25%,
and 75%) for DO, Temperature, Electrical Conductivity, and pH results. These values are supplemented
with individual site descriptions, and will ultimately be plotted against the bioassessment, water quality,
and physical measurement data for each site to determine significant correlations. The presentation of
data will be n the form of linear regression plots, scatter plots, and GIS layers. Once the data s
appropriately analyzed and placed into maps and graphic representations, the results will be made
available to the public in a final watershed report on the Regional Water Quality Control Board website.
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Field Day Checklist

Armoring

Sondes (numbers on armor and sondes should be matching)

First Aid Kit

Hex Key

Data logger/Cables

Chams/Locks

Eyebolts

Quickrete

Shovel/Bucket

Waders

Maps/Site list

Gloves

Sponge

Paper towels

Plastic garbage bags or tarp

Y SI Instruction manual

Dagital camera

GPS

Back-up batteries (8 C-cell)

Field notebook and pencil

Flagging for site ID

Distilled water

If doing post-calibration in field:
*Standards
*YSI DO kit (KCI, rubber nngs, razor, membranes)
*Calibration containers
*Funnel
*Distilled water
*K-dry towels
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