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Executive Summary

Project Title: Assessment of Water Quality
from Agricultural Drains — Sutter Bypass
and Butte S|ough

Applicant: Gerald Boles

California Department of Water Resources
2440 Main Street

Red Bluff, California 96080

Project Description: The proposed project
is a water quality assessment program for
the Suller Bypass and Butte Slough. The
assessment program is needed fo identify
water quality parameters from the Sutter

‘Bypass and Butte Slough that ara contribut-
ing_to the decline of anadromocus fish in the
Sacramento River. Information daveloped by
the proposed project will be used to identify

_factors  caontributing to the decli f
“salmonid “SpeCiEs  an Gvelopment of

recommendatiors for coactive actions.

Primary Blological and Ecological Qbjec-
tivas: The primary biological and ecological
objectives are 1o determine water quality
factors that may be adversely affecting
aquatic life and their habitats from discharg-
es from the Sutter Bypass and Butte Slough
agricultural drains, especially for spring-run
salmon, fallrun salmon, and stealhead
trout. This information will be used by the
Regional Water Quality Controi Board,
Department  of Peslicide  Ragulation,
Westem Canal Water District, Depariment of
Fish and Game, and other groups to protact
and improve habitat conditions for these
important fish species and other aqualic life
which are impacted by drain water.

Approach: Monitoring stations will be

established in the Sutter Bypass (Sacra-
mento Slough) and Butte Slough. Descrip-
tive stream condition and habitat assess-
ments will be conductad at sach site. Basic
water chemistry (minerals, nutrients, minor
elements (metals), and physical params-
ters) will be assessed since these parame-

ters determine the beneficial uses of water
and become alevated due to pollution, which
often resulis in deleterious effects to aquatic
lita and other beneficial uses. Water
temperature will be assessed via continu-
ous reccrders since this parameter has
oftan been significantly altered from stream
managament activiies and is important for
determining the suitability of a water body for
survival and repreduction of anadromous
fish. Coliform bacteria, Cryptosporidium,
and Giardia levels will be assessed since
these organiems are indicative of contami-
nation which may impact health and are of
concem to downstream drnking water
purveyors. Aguatic macroinvertebratas,
which form tha basis of the aquatic food web
and are excellent indicators of long-term
waler quality conditions, will be assessaed
throughoul the watershed.

The direct measurement of toxicity {o aquatic
organising will be used to determine the
ability of the stream to support aquatic life.
Toxicity assessment in stream bed sadi-
ments and the water column will identify
potential impacts to fish and their food
organisms from toxic substances.  Fish
tissues, which accumulate various toxic
substancas, will be analyzed to determine
the presence of toxic substances which may
not be |dentifiable through other means.

QOrganic chemicals (primarily pesticides).
which are likely contained in the drain
waters, will be sampled monthly from both
the Sutter Bypass and Butte Slough.

Justification: The proposed project will

provide information aboul system stressors
in the Sutter Bypass and Butte Slough which
affect priority aquatic species and their
habitats. The draft Restoration Plan for the
ARFP {May 1897) recommendad menitoring
lang-term changes in water quality, among
others. Monitoring water resources in the
watershed is essential to detect and
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document pollution. VWater quality affects the
beneficial uses of sitreams, including the
beneficial use as fish habitat. Yet, very little
water quality data are available for the Sutter
Bypass and Butte Slough. Without water
quality data, environmentai effects to
migrating, spawning, and rearing salmon
and steelhead cannot be realistically
determined, nor can mitigation be developed
until the scope of the problem is defined.
Data developed by the proposed project will
be used by & variety of agencias and groups
to implement mitigation activities to improve
habilat conditions related to water quality.
This project is important to watar resource
managers and will provide a strong basis for
better decision making by federal, State, and
local agendes and environmental groups.

BudgetCosts: The total annual cost for this
projact is $99,000. The tatal cost for the two
year project is $§198,000, There are no third
party impacts associated with the conduc-
tance of this project.

Applicant Qualifications: The pioject
manager and fieid staff have many years of
experience with the Depariment of Water
Resources conducting similar projects. The
Department has all nacessary squipment {o
conduct the project.

Monitoring and Data Evaluatlon: Data will
be used to determine present affects from
stressors fo instream aquatic habitat and
priority species, and to determine effective-
ness of watershed managemsnt and
mitigation activities. Data from the proposed
project will be compared to the sparse
historic data that are available to determine
long-term changes that may have occurred.
Data will also be compared with criterda
astablished for protection of aquatic life and
assessment results from the Sacramento
River Watershed Program, which is assess-
ing similar parameters in the mainstem of
the Sacramento River.

A quality assurance project plan will be

developad to ensure that data are accurate.
All staff will be familiar with the QA project
plan and receive appropriate training in data
collection technigues.

Support/Coordination; The Regional Water
Quality Control Board, Westem Canal Water
District, Department of Fish and Game, and
Sacramenlo River Watershed Program all
support this project.  This project was
designed to offer data comparable to the
mainstem data collection efforts of the
SRWP.

CompatlbliitywithCALFEDObjectives: This
praject addresses water quality problems
which adversely impact high-isk aquatic
species and their habitats, including spring-
run and fall-run chinook salmon, steelhead
trout, and instream aquatic habitat. The
project also provides information necassary
for aclions to improve and increase aquatic
habitats and Improve ecological functions,
consistent with the objectives in the Ecosys-
tem Resloration Program Plan.
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Assessment
of
Water Quality from Agricultural Drains

—

Sutter Bypass and Butte Slough

Gerald Boles
Califomia Depariment of Water Resources
Northern District
2440 Main Strest
Red BIuff, California 96080

Telephone: (916} 529.7326
Fax: (916) 529-7322
email. boles|@waler.ca.gov

Type of Organization: State Govemment
(Tax Exempt)

Implementation Participants and Collabarators
Sacramento River Watershed Program

July 2, 1998
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Project Description
Project Description and Approach:

The proposed project is a water
quality assessment program for the
Sutter Bypass and Buite Slough. The
assessment program is needed to
identify water quality parameters from the
Sutter Bypass and Butte Slough that are
contributing to the decline of anadro-
mous fish in the Sacramento River.
Information developed by the proposed
project will be used to identify factors
contributing to the decline of saimonid
species and development of recommen-
dations for corrective actions.

Basic water chemistry (minerals,
nutrients, mincr elements (metals), and
physical parameters) will be assessed
since these parametars detarmine the
beneficial uses of watar and become
elevated due to pollulion, which often
results in deleterious effects to aquatic
life and other beneficial uses. Water
temperature will be assessed since this
parameter controls the rale of chemical
and biological processes, has often
been significantly altered from stream
management activities (such as dams
and diversions), and is of utmost
importance in determining the suitability
of a water body for survival and reproduc-
tion of anadromous fish.

Colform bacteria levels will be
assessed since these organisms are
indicative of fecal contamination and the
possible presence of far more serious
microorganisms which may  impact
health. Cryptosporidium and Giardia will
also be monitored since these organ-
isms affect drinking water supplies taken
from downstream areas of the Sacra-
mento River. Aguatic macroinvertebrates

form the basis of the aquatic food web
and are excellent indicators of long-term
watar quality condilions since specific
communities develop in response (o
specific stream conditions and perturba-
tions. These organisms will also be
assessed in the Sutter Bypass and Butte
Slough.

The direct measurement of toxicity to
aquatic organisms will determine the
ability of the Sutter Bypass and Butte
Slough discharges to support aquatic
life. Toxicity assessment in Bypass and
Slough bed sediments will identify
impacts to the benthic community
forming the basis of the food web. Water
column toxicity assessment will identify
direct impacts to fish from toxic sub-
stances dissolved or suspended in the
water column. Fish tissues accumulale
cerlain toxic substances, often in higher
concentrations than found in  the
environment. Though these substances
may not be directly lethal, bicaccumula-
tion may result in death of the fish,
impairment of lfe function such as
reproduction, and adverse effects 1o
higher trophic levels (including people)
which ingest the fish. Analyses of fish
tissues will determine the presence of
toxic substances which may not be
identifiable through other means.

Monitoring stations for generai water
quality characteristics will ba established
at the mouth of the Sutter Bypass (in the
Sacramento Slough) and Butte Slough.
Temperature recorders will be placed at
each station, Descriptive  stream
condition/habitat assessments will be
conducted at each site. Physical
parametars will also be collected
monthly at both of these stations,
including pH, conductivity, dissolved
oxygen, and turbidity.
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Water samples will be collected
monthly at the two water quality stations
to assess chemical constituents,
including minerals {calcium, sodium,
potassiumt, magnesium, sulfate,
chioride, boron, and alkalinity), nutrients
(nitrate plus nitrite, ammonia, dissolved
orthophosphate, and total phosphorus),
and minar elements (aluminum arsenic,
cadmium, chromium, copper, iron, lead,
manganese, mercury, selenium, and
zinc).

Monthly coliform bacterial analyses at
the sampling locations will use the
membrane filtration method. Biological
sampling will include annual aquatic
macroinvertebrate sampling at  both
locations.

Toxicity tests will include fish tissue
sampling, bed sediments, and waler
column testing. Tissue samples will
include resident species, such as
sculpin or the Asiatic clam, Corbicula.
Water column  testing  will  use
Ceriodaphnia and the fathead minnow.
Bad sediment toxicity assessment will
use the amphipod Hyalella.

The Sutter Bypass and Butte Slough
transport drain water from agricultural
fields to the Sacramento River. Drain
waters often camy substantial loads of
pesticides and other organic and
inarganic chemical compounds associ-
ated with  agricultural  production.
QOrganic chemicals {primarily pesticides)
will be sampled monthly from both the
Sutter Bypass and Butte Slough,

This menitoring  schedule  will
continue for two years. Additional
parameters may be added as data
analyses identifies problems within tha
Bypass or Slough. Future assessment

proposals will use the data from this
study to further identify sources of
adverse effects and develop remedial
actions.

Proposed Scope of Work: Field sample
and data collection for water quality
assessments  will be  conducted
according lo the schedule presented in
Table 1. After collection, samples will ba
submitted to laboratories for analyses
while field data and laboratory results will
be entered into a database. The data will
be reviewed monthly to insue the
program is on schedule and that the data
being collected are providing useful
irformation.

Progress reports will be made to
CALFED, the Sacramentc River Water-
shed Program, and other interested
parties at agreed upon intervals. The
project is propogsed to continue for two
yaarz. An annual report documenting the
achievements of the project will be
prepared at the end of the first year, whila
a final report will be prepared at the end
of tha secorid year of the program.

Location of Project: The proposad
project will be conducted at two sites:
Sutter Bypass and Butte Slough. Butte
Slough, near the Swutter Buttes, carmies
Butte Creek flows to the Sutter Bypass,
which empties to the Sacramento River
at Knights Landing.

ExpactedBenefit: The proposed project
will provide information about system
strassors in the Sutter Bypass and Butte
Slough which affect priofity aquatic
spoacies and their habitats. The stress-
ors for which this project will provide
valuable inrformation include: 1) alter-
ation of flows and other effects of water
management, including  hydrograph
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alterations, migration barriers and
straying: 2) water quaility, 3) waler
temperature; and 4) land usa, including
hydropower production, grazing, urban-
ization, and forestry and agriculiural
practices.

Adverse water quality conditions
created by hydrograph medification,
espacially as related to water quality and
temperature  modification, result  in
delaying or blocking migration by
anadromous fish, and mortalty to
juvenile fish. Contaminants from
agricultural runcff and other poliution
sources may lead to toxicity to aquatic
organisms in the Sutter Bypass and
Butte Slough. Water temperatures,
especially during lower flows, adversely
affect the abilly of the Bypass and
Slough to provide suitable migralion for
anadromous fish, as well as other
aquatic species, which must pass
through these draings for access {0
spawning areas in Butte Creak.

The habitat type affected by stressors
in the Sutter Bypass and Butte Slough is
primarily instream aquatic habitat. The
priority species in this habitat type
include springun, fall-run, and late-fall-
run chinook salmon and steelhead trout.
This project will provide primary benefits
to this habitat type and these species by
identifying water quality impairments thal
ara [imiting the quality of the habitat and
reducing survival of thesa spacies. The
project provides secondary benefits for
adaptive management by establishing
baseliine conditions o evaluate the
effects of cther mitigation activities that
occur in the watershed.

Background and Biological/Technical
Justification: The proposed project
conforms to the goals of the implementa-

tion strategy of the ERFP. This strategy
focuses on indicators to determine
effactiveness of the ERPP, and compre-
hensiva monitoring to determine the
status of the indicators (p. 3, Vol. 1). This
proposed program will monitor water
resource indicators to determine present
ecological conditions and health, provide
a benchmark to determine effectiveness
of future restoration efforts, and identify
ecosystem  siressors.

An Implementation Objective of the
ERPFP for the Butte Basin Ecological
Zone is toc restore ecological processes
in the upper watershed to maintain and
improve the quality and quantity of water
(p. 238, Vol. 2, ERPP). The ERPP vision
for cantaminants {p. 328, Vol. 1) is fo
ensure that all watars of mainstem rivers
and tributaries entering the Bay-Delta are
free of high concentrations of toxic
substances. Furthermore, the process
of wacosystem restoration would be
initiated by implementing actions to
pravent, confrol, and reduce cantaminant
sources that represent immediate or
potential  toxicolegical hazards o
ecosystem processes.

The ERPP states that ‘an assess-
ment of water quality and impacts from
various other agricultural drainages to
the Sacramento River is needed. Top
pricvity should be given to the Sutter
Bypass, which receives drainwater from
rice growing areas and has outflows
equivalent to those from the Colusa
Basin drain. Assessmants should also
be conducted on Butte Slough,” and
others {p. 155, Vol 2).

The CALFED Water Quality Program
geal is to provide good water quality for
environmental,  agricultural,  drinking
water, industrial, and recreational
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beneficial uses (p. 329, Vol. 1). *Monitor-
ing programs that Iidentify long-term
trends in contaminants found in ecosys-
tem biota have helped to guide rastora-
tion efforts™ (p. 330. Vol. 1). Similarly, this
proposed program to evaluate water
quality conditions in the Sutter Bypass
and Butte Slough will identify contami-
nants and guide restoration efforts by the
Central Valley Ragional Water Quality
Control Board, Department of Pesticide
Regulation, Department of Fish and
Game, CVPIA, and others.

The May 1897 Draft AFRP identifies
development of a watershed manage-
ment plan as a high priority for the Butte
Creak watershed, which includes the
Sutter Bypass and Bulte Slough
Paramount in the development of a
watershed management plan is analysis
of current conditons and data for
determining baseline conditions against
which future restoration activities can
measure progress. The draft Restora-
tion Plan for the ARFP recommended
monitaring longterm changes in water
quality, among others. The proposed
program will provide information vital for
inclusion in the watershed management
plan bsaing developed by the Butte Creek
Watershed Conservancy.

Monitering the water resources in a
walershed is essential to detect and
document poilution. Monitoring is also
necassary to cortinually assess water
quality and the health of the water
resource. The most reliable way to
determine if changes in land-based
activities have affected water quality is to
meonitor the water resource before,
during, and after a change in land
management or restoration occurs. At a
watershed scale, this relationship
hetween changes in land management

and water quality can only be determined
by following a sirict experimental plan or
monitoring protocol. Detailed tracking of
watar quality is essential to provide
information to decision makers about the
effectiveness of nonpoint  source
poliution conirol efforts.

Butte Creek supports fall, late-fall,
and spring-un chinocok salmon and
steslhead trout, but numerous dams and
diversions, inadequate spawning gravel,
and poor water gquality have contributed
to the decline of fish populations. Adult
fish migrating upstream to the spawning
grounds and juvenile fish migrating
downstream must pass through both
Buite Slough and the Sutter Bypass.
According to the Department of Fish and
Game’s report Restoring Central Valley
Streams: A Plan for Action, many juvenils
salmonids perish due to poor water
quality, and attributed the decline of tha
chinook salmon and steethead fisheries
tc poor water qualily and other habitat
issuas. However, very litthe water qualily
data are available for the Sutter Bypass
and Butle Slough. Without water quality
data, environmental effects to migrating
saimon and steelhead cannot he
realistically determined, nor can mitiga-
tion be developed until the scope of the
problem is defined.

Multi-agency efforts, including those
of the Butte Creek Watershed Con-
servancy, Department of Fish and Game,
Regional Water Quality Control Board,
and Pacific Gas and Electric Company,
are underway to address water quality
issues, fisheries restoration, and straam
flow management in the Butte Creek
watershed, which includes the Sulter
Bypass and Butte Slough. Tha Depart-
ment of Fish and Game has identified a
water quality study as a high priority
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evaluation action to determine habitat
neeads for Butte Craek.

Water quality assessment and
monitoring are necessary o characterize
existing conditions within the watershed,
detarmine contaminants and their
origins, and understand the interactions
of toxicants and biolegical compeonents
of the ecosystem. Data will be devel-
oped by the proposad program that
identify current conditions of various
resource issues related to water quality,
and provide a baseline to dstermine the
effectiveness of mitigation activities in the
watershad. This assessment plan will
address historic as well as current water
quality conditions to define those factors
that most affect the water quality condi-
tions within the Sutter Bypass and Buite
Slough.

Data developed by the proposed
project will bs used by a varety of
agencies and groups to implement
mitigation activilies to improve habilat
conditions related to water quality,
including water temperatures and
toxicants. This project is important to
water resource managers and will
provide a strong basis for belter decision
making by federal, State, and local
agencies and environmental groups.

Monitoring and Data Evaluation: Data
generated from this project will establish
baseline waler quality conditions for the
Sutter Bypass and Butte Slough. These
data will be used to determine present
effects from stressors 1o instream
aquatic habitat and priority species, and
to determine effectiveness of watershed
management and mitigation activitias,

Data from the propcsed project will
be compared to the sparse historic data

that is available to determine long-term
changses that may have occurred. Data
will alsc be compared with criteria
establishaed for protection of aguatic life
and assessment resuits from the
Sacramento River Watershed Program,
which is assessing similar paramelers
in the mainstem of the Sacramento
River. Data from the proposed assess-
ment program will be used by the
Sacramento River Watershed Program 1o
determine the contribution from the
Sutter Bypass and Butte Siough to water
quality impairment in the Sacramento
River.

A quality assurance program plan will
be developed prior to beginning of
monitering to assure that data are of high
guality and suitable for intended uses.
All staif working on the project will be
familiarized with the quality assurance
plan and program objectives.

Implementability: Department of Water
Resourcas staff have current valid
scientific collecting permits to enable
compietion of biological assessments
for this project. No other environmental
permits are required. The Depariment
alsc has all necessary equipment to
conduct this assessment, inciuding
vehicles, boats, and sampling equip-
ment.

The Western Canal Water District has
requested the Depariment of Water
Resources to develop a water qualty
assessment program. The Department
has also received endorsement for water
quality monitcring from the Sacramento
River Watarshed Program. Monthly
prograss prosentations to the Western
Canal Water District and Sacramento
River Watershed Program will insure that

Il —011928

[-011928



information generated from the program
is meeting the needs for assessment
and mitigation efforts. Al draft reports
will be reviewed by these groups.

Costs and Schedule' to Implement
Proposed Project

Budget Costs: Costs for the project are
distributed as indicated in Table 2.
Estimated fctal cost for this work is
$99,000 per vear, including fisld sample
collection, laboratory analyses, data
processing, and report preparation. The
total requested allocation for the two year
wator quality assessment of the Sutter
Bypass and Butte Slough is $198,000.

Schedule Milestones: The Department
of Water Resourcas will begin the
monitoring program according to the
schedule in Table 1 upon completion of
a contract for funding. Data generated by
the project will be reviewed monthly. The
project may be modified following data
reviow and consultation with CALFED
staff and the Sacramento River Water-
shed Program.

Third Party Impacts: No direct third party
impacts are asscciated with this project.
However, third parties may be affected as
the results of this walershed assess-
ment project are used to mitigate
sources of impairment. Third parties
may bear some of the casts of miligation,
or additional grants will be needed 1o
remediate impaiment. The extent of
costs for remediation of impaiments
cannot be determined until the proposed
project is implemented and resulls are
abtained.

ApplicantQualificatlons

The project will be conducted by staff

of the Northemn District of the California
Department of Water Resources. The
project will be directed by Gerald Boles,
wha is Chief of the Water Quality and
Biology Secticn in the Northern District,
Gail Kuenster, an  Environmental
Specialist I in the Water Quality and
Biology Section, will be the |sad investi-
gator responsible for fiekd sample
collection and data archiving and
analyses under direction of the project
director. Perry LeBeouf, an Environmen-
tal Specialist | in the same section, will
be responsible for oversesing laboratory
work for aquatic macroirnvertebrate and
coliform bacleria analyses. Ganeral
administrative  functions, such as
accounting, billing, and contract adminis-
tration, will be conducted by the Northem
District's Administrative Officer, Barbara
Palson.

The Sacramento River Watershed
Program and Woastern Canal Water
District are the primary participants that
will help guide the program. The SRWP
is comprised of representatives from the
Depariment of Fish and Game, Regianal
Water Quality Control Board, Califomia
State University (Chico), landowners,
anviconmental groups, and concerned
citizens, while the WCWD is comprised
of agricuttural interests along the lower
watershed. The SRWP and WCWD will
review project progress and results, and
make recommendations conceming
direction for the project.

Biosketches: Gerald Boles has been
the supervisor of the Water Quality and
Biology Section in the Northem District of
the Department of Water Resources
sinca 1980, and has been conducting
water quality studies for the Department
sincea 1975. He has a B.A degree in
Microbiclogy (minor in Chemistry} and a
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M.A. degree in Biological Sciences. In
addition to years of axperience with
budgets and general supervisory
functions, he has supervised and
conducted numerous water guality
investigations. He is responsible for
both the Water Quantity and Quality
Measurement Program and the Water
Quality Evaluation Program in ths
Northern  District. His duties have
required him to develop and implement
studies and research projects to
determine environmental effects on
water quality, wildlife, plants, and
fisheries associated with future water
supply projects, geothermal develop-
ment, weather modification, water
transfers, and other projects, Some of
the projects for which he has been
directly responsible include assessment
of impacts to the agualic macro-
invertebrate community following the
metam sodium chemical spill in the
upper Sacramento River in 1991,
development and implementation of a
water quality assessment program at
Lake Almanor in cooperation with
Plumas Counly, long-term water quality
monitoring at both Clear and Eagle
lakes, evaluation of effects to aquatic
resources from cloudseeding in the
upper Feather River area, groundwater
quality assessments in the Sacramento
Valley, Eagle Lake, and Cady Springs
areas, and assessment of factors
affecting the water quality of a drinking
water supply reservoir. References
include Steve Turek, Department of Fish
and Game, 2440 Athens Avenue,
Redding, California; Lauri Zander,
Lahontan Regional Water Quality Conirol
Board, 2501 Lake Tahoe Boulevard,
South Lake Tazhoae, Califonia; laura
Barnthouse, Plumas County Environ-
mental Health Department, P.O. Box 545
Chester, California; and Dennis Heiman,

Central Valley Regicnal Water Quality
Control Board, 415 Knollcrest Drive,
Suite 100, Redding, California,

Perry LeBeouf samsd a B.5. degree
in Biology from California State Universi-
ty, Chico and has been esmployed since
1886 by the Dspariment of Water
Resources. He has been involved in all
phases of the Districl's extensive aquatic
macroinveriebrate program, including
field sampling, taxcnomy, program
design, and QA/QC. He cumently is
responsible for the macroinvertebrate
and coliform bacteria programs in the
District. @~ Some of his projects have
involved identification and enumeration
of macroinvertebrates from surface water
quality monitoring siles, several lake
water quality monitoring programs, and
assisting other Environmental Special-
ists with water quality related projects.
He also participates as a docent to local
schools in conducting field trips in
straam and vemal pool ecology. He is a
membar of the Califomia Inland nverte-
brate Working Group.

Gail Kuenster has bsen employed by
the Department of Water Resources
since 1995. With both a B.A. and M.S.
degree, she has been extensively
involved in the District's water quality
monitoring program, as well as thermo-
graph maintenance and data acquisition,
aquatic macreinvertebrate collection, and
database administration. She currantly
is responsible for the collection and
processing of water quality, toxicological,
and biological samples and data that the
Department is collecting from the
Sacramentc River and its tributaries,
including Big Chico Creek. She is the
Water Quality and Biclogy Section's
liaison to the Big Chico Creek Watershed
Alliance. References include Linnea
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Hanson, U. S. Forast Sarvica, Oroville
Ranger District, Oroville, California; Dr.
Rob Schlising, Biology Department,
Calfomia State University, Chico,
Califomiz; and Lawrence Janeway, U. S.
Forest Service, Oroville Ranger District,
Oroville, California.

Compliance with Standard Terms

As a public agency, all standard
terms and conditions will ba approved at
signing of the contract. No forms are
necessary for submission with this
proposal per Table D1 of the RFP.
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Table 2. Annual Cost distribution for the Sutter Bypass and Butte Slough Assessment

Direct Labor Direct Salary Overhead Service  Material &

Project Task Hours & Benefits  Labor  Contracts Acguisition Miscellaneous Total Cost
Thermographs 9% 2,125 2,640 o 500 ] 4,765
Water Sampling included with costs of thermograph maintenance 0
Inorganic Analysis (1) 0 0 0 9,624 500 0 10,124
Aquatic Macroinvertebrates 48 1,063 1,320 0 500 0 2931
Coliform bacteria (2} 16 355 440 o 1,000 Q 1,811
Cryptosporidium /Giardia (3) 96 2,125 2,640 19,200 0 0 23,965
‘Water Column Toxicity (4) 20,640 0 0 20,640
Bed Sediment Toxicity (5) 3,200 0 0 3,200
Fish Tissue Analysis (6} 96 2,125 2,640 5,000 138 0 9,999
Pesticide Analysis (7) 0 0 [\ 16,800 0 0 16,800
Reports 96 2,125 2,640 0 0 0 4,765
Total Project Costs 7,793 9,680 74,464 2,638 0 99,000

1 - manthly analyses for minerals, nutrients, and minor elements at 2 sites
2 - total and fecal coliform analyses at 2 sites each month

3 - monthly sampling for these organisms at 2 sites

4 - monthly assessment at 2 sites

5 - twice per year at 2 sites

6 - spring, fall, and winter assessment at 2 sives

7 - monthly analysis at 2 sites




