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COUNTY OF LAKE

PUBLIC WORKS DEPARTMENT G. R. Shaul
Courthouse - 255 N. Forbes Street Public Works Director
Lakeport, California 95453

Telephone 707/263-2341

Fax 707/263/7748 , P

May 1, 2001 ¢

Joe Karkoski

303(d) List Update Coordinator

California Regional Water Quality Control Board
Central Valley Region

3443 Routier Road, Suite A

Sacramento, CA 95827 - 3003

SUBJECT: Public Solicitation of Water Quality Information

Dear Mr. Karkoski,

Enclosed is a list of pertinent information as per your request for water quality information for
Lake County after July 1997.

There is a lot of information that is being collected by other agencies, tribal environmental
groups and local CRMP groups. One of the current activities of the Lake County Coordinated
Resource Management Committee (RMC) is to compile this information into a centralized GIS
data base for water quality activities within Lake County. This is a huge task and will take
considerable time and effort.

If you may have any questions | may be reached at (707) 263-2341.

Sincerely,

y

Alex Straessle

Water Resources Specialist
alex_s@co.lake.ca.us

N




LIST OF WATER QUALITY RELATED INFORMATION
LAKE COUNTY, CA

K Name: Clear Lake Sampling Data

Description: Clear Lake water quality parameter and lakebed sediment sampling performed
ten times per year by DWR.

Data: Physical Water Quality Parameters collected by DWR
Mineral Deta collected by DWR
Minor Element Data collected by DWR
Nutrient Data coliected by DWR
Lakebed sediment data (samples collected by DWR, analysis by UC Davis,
Hopland Research Station (units are ugP/gr. of sediment)
Sediment depth in sample (cm) | NH4Cl | NaOH | HCI | “Residual” P | Total P |
% H20 |

Location: Clear Lake Sampling site’s CL1, CL3, CL4

Dates: Ongoing samples taken monthly, partial records begin in 1969.

Contact1:  Scott McReynolds
California Dept. of Water Resources- Red Biuff Office

Contact 2:  Alex Straessle, Water Resources Specialist
Lake County Dept. of Public Works- Water Resources Division
255 North Forbes Street
Lakeport, CA 95453
(707) 263-2341

Comments: The lakebed sediments collected by DWR have been analyzed by UC Davis,
Hopland since 1991. Analysis results are maintained by Lake County Public
Works within Microsoft Access.
The entire lakebed sediment data maintained by the County of Lake is included
up to the date of last input into the database.

X Name: Creek Water Quality Samples

Description: Stream water quality sampling performed by the County of Lake on a flow event
basis, sampiing locations are correlated with stream gauges.

Data: Temperature (C ) | pH | Stage | Total Dissolved Solids (mg/l) | Total Suspended

Solids (mg/l) | Total Solids (mg/l) | PO4 (mg/l)| Total P (mg/l)

-




Location:

Dates:

Contact:

Comments:

Middle Creek, Scotts Creek, Kelisey Creek are currently monitored on a storm
event basis. Other retired stream sampling stations are also included (these
streams are not correlated with stream gauges)

Stream sampling started in January of 1992 and is continually being performed
on a storm event basis.

Alex Straessle, Water Resources Specialist

Lake County Dept of Public Works- Water Resources Division
255 North Forbes Street

Lakeport, CA 95453

(707) 263-2341

The analysis for total phosphorous is performed by UC Davis at Hopland. All
other data is collected by the County of Lake. Analysis resuits are maintained by
Lake County Public Works within Microsoft Access.

The entire water quality database maintained by the County of Lake is included
up to the date of last input into the database.

7< Name:

Description:

Location:
Dates:

Source:

Mercury TMDL

Clear Lake TMDL for Mercury Numeric Target Report- Preliminary Draft
Clear Lake, Lake County, CA

August 2000

US EPA, Regional Water Quality Control Board- Central Valley Region

3< Name:

Description:

Data:

Location:

Clear Lake Basin Watershed Analysis (205j)

The objective of this project has been to assess erosion sources and develop
management recommendations. Other pertinent products are the establishment
of a GIS data base to assist in identifying land uses and sites of high erosion
potential, a Quality Assurance Project Plan (QAPP) for sediment and water
quality testing, selection of demonstration sites to educate the public and
encourage better land management practices and expanding public outreach
through workshops and public information materials.

Phosphorous loading’ total Phosphate and Orthophosphate and suspended
solids in tons per year. Raw data is from the creek water quality samples
mentioned previously.

Clear Lake Basin



Dates:

Dates covered in this report for water quality information are 1982 through 1998.

Contact: Alex Straessle, Water Resources Specialist

Lake Courity Dept of Public Works- Water Resources Division
" 255 North Forbes Street

Lakeport, CA 95453

(707) 263-2341

Comments: Report submitted to Joanne Cox, Contract Manager- State Water Resources

Control Board on March 24, 1999

Name:

Scotts Creek Watershed Project (319h)

Description: The goal of the Scotts Creek Watershed project was to demonstrate that a

cooperative erosion control program can help mitigate water quality impacts to
Clear Lake. This goal has been met through the completion of each of the project's
objectives.

Enhancing public understanding of the causes and solutions for erosion of sediments into
Clear Lake: This objective has been met through numerous public workshops, extensive
information outreach, BMP pamplets, a video on erosion in the Clear Lake Basin,
participation of local schools in the nursery project, and several erosion control

demonstration projects.

Working with local land owners to develop erosion control demonstration projects: This
objective has been met through the inclusion of affected land owners on the technical
advisory committee, the BLM stream-crossing project, the Scotts Creek stream bank
rehabilitation projects, the vegetated levees, floodpiain farming, and Tule Lake Basin
demonstration projacts.

Development of a watershed inventory for watershed-scale analysis of erosion in the Scotts

Creek Basin: This objective has been met through the completion of the watershed
inventory and erosion modeling program. ‘

Demonstrate a watershed-wide management approach for Scofts Creek leading to
integrated management of the Clear Lake Basin: The objective has been met through the
completion of the upper watershed erosion management plan, the carrying-out of
demonstration projects throughout the watershed, and the Scotts Creek long term recovery

plan.

Monitoring the water guality of Scotts Creek and the effectiveness of erosion control work:
This objective has been met through the completion of the Scotts Creek and Clear Lake
water monitoring programs, and by the photopoint monitoring and physical monitoring of
pre and post project sites.

Production of a final report documenting all aspects of the project: This objective has been
met through the submittal of the final report.




Data: Water quality data results for stream sampling sites:
Total Solids (ppm) & (Kg/s) | Dissolved Solids (ppm) & (Kg/s) | PO4 (ppm) &
(g/s) | Total Phosphorous (ppm) & (g/s) |
Location: 156 sampling sites within the Scotts Creek, Kelsey Creek and Middle Creek
Watersheds.
Dates: Dates of record for the Scotts Creek Watershed Project are 1992 to 1997
Contact: Alex Straessle, Water Resources Specialist
Lake County Dept of Public Works- Water Resources Division
255 North Forbes Street
Lakeport, CA 95453
(707) 263-2341
Comments: This report, submitted in fulfiliment of SWRCB Nb. 4-.036-255-0 by the Lake
County Flood Control and Water Conservation District under the sponsership of
the State Water Resources Control Board, was completed as of June 30, 1997,
Name: Watershed Analysis Report, Upper Lake Watershed (In cooperation with the
Mendocino National Forest)
Description: A federal watershed analysis report for the Upper Lake Watershed
Data: This report uses the creek water quality sampling results mentioned previously
for Middle Creek and correlates this information with flow records dating back to
1962. The resultant water quality data is annual sediment loading (tons/year) in
Middle Creek at the Rancheria Road.
Location: Middle Creek at Rancheria Road
Dates: 1992 through 1997
Contact1:  For requested copies of the report
Vickie Stoll ‘
Mendocino National Forest
825 N. Humboldt Ave.
Willows, CA 95988
(530) 934-7724
Contact 2: Alex Straessle, Water Resources Specialist
Lake County Dept of Public Works- Water Resources Division
255 North Forbes Street
Lakeport, CA 95453
(707) 263-2341
Comments: For copies of the report contact the Mendocino National Forest.

Two copies of the cover page, table of contents and pertinent water quality
information is enclosed for your information.




| have also included some preliminary GIS data that | have been working on. This GIS data is
locational information on stream and weather gauges and water quality sampling sites. Its in a
rough stage and still needs work (use with caution). See the attached metadata.
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CHAPTER 5 - WATER QUALITY IN CLEAR LAKE

-

P4

5,0 Water Quality in Clear Lake

5.1 Issue Statement

The quality of water in Clear Lake, especially the frequent algal blooms in the lake, is a major
concern for surrounding communities that depend upon lake water for domestic needs. .It also has a
negative economic impact on the entire county of Lake, because of its impact on recreation, tourism,
and the amenities which draw people to live in the vicinity of Clear Lake. Studies have pointed to
increased sedimentation; and the consequent increased phosphorous levels in the lake, as a primary
cause for this declining water quality. The Upper Lake watershed is a major source of sedimentation

in the lake. ' . _ .

5.2 Current Conditions

Algal Blooms in Clear Lake

A recent study has determined that the formation of blooms of noxious scum-forming blue-green
algae on the surface of Clear Lake is primarily due to high phosphorus levels. The study further
found that the main source of this phosphorus is sediments from tributary streams, especially Middle
Creek, Scotts Creek, and Kelsey Creek. Together, these three streams account for one third to one
half of the total phosphorous input to the lake. According to this study, the risks posed to public
health as a result of blue-green algae are negligible. However, algal blooms are a public nuisance
with negative impacts on aesthetics. These blooms can make swimming in the lake unpleasant, and
when the algae dies, the decaying mats create an odor that can drive people from their homes.
Understandably, this has negative economic impacts on tourism and home sales. The USDA Soil
Conservation Service estimated that the economic impact of lost tourism revenue alone due to algal
blooms in Clear Lake was about $7,000,000 per year in the early 1990s. (Richerson, et al. 1994.)

The Extent to which the Upper Lake Watershed Contributes to Phosphorous in Clear Lake

Figure 5-1 is a chart showing sediment transported down Middle Creek in short (2,000 1b.) tons per
year for the years 1967 through 1998. Average sediment load was 13,765 short tons (12,389 metric
tons) per year. Measured phosphorous averaged about 3 pounds per ton of sediment, or
approximately 19 metric tons per year over this period. As can be observed from the chart, sediment
transport (and therefore phosphorous input, which is proportional) varies greatly from year to year.

The gage at Middle Creek does not measure the contribution of Clover or Gilbert Creeks to the total
phosphorous input from the Upper Lake watershed into Clear Lake. The Lake County Water
Resources Engineer estimates that the Upper Lake watershed as a whole contributes an average of
approximately 40 short tons (36 metric tons) of phosphorous per year to Clear Lake, and that this
constitutes approximately 25 percent of the total phosphorous load reaching the lake from all of the
surrounding watersheds (T. Smyth, pers. comm.)

5-1
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Figure 5-1. Annual sediment load in Middle Creek at the Ranéheria Road

Factors Contributing to Erosion and Sedimentation from the Upper Lake Watershed

Because algal blooms in Clear Lake are, according to expert opinion, being caused by high
phosphorous levels from sedimentation into the lake, the major thrust of this chapter will be aimed at
identifying, and wherever possible quantifying, the factors that currently contribute to sedimentation
into Clear Lake from the Upper Lake Watershed. The source of sedimentation is, by definition, soil
erosion. Therefore, sources of erosion will be identified together with the factors that determine how
much of this sedimentation reaches Clear Lake.

Precipitation and Soils

Erosion rates are greatly increased by heavy rains, and transport of sediment is greatly increased by
high water flows. See Chapter 4.2 for a discussion of water flows in Middle Creek. The nature of
the bedrock geology and soils in the watershed has not changed since before the reference period
began. To avoid redundancy, the basic erosion and sedimentation potential for the watershed is
discussed later in this chapter under reference conditions.

5-2
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0CT 2 2 1997

Mr. Kurt Stauffacher -z =
County of Lake i
Public Works Department
255 N. Forbes Street e e
Lakeport, CA 95453 ARG TS

Dear Mr. Stauffézher:

APPROVAL OF THE QUALITY ASSURANCE (QA) PLAN FOR THE CLEAR
LAKE BASIN WATERSEED ASSESSMENT 205(j) PROJECT

The QA Plan for the subject project has been approved. I
have signed the signature page (enclosed) and I am returning
it to you for the remainder of the signatures. Please have
this page completed and returned to me for our official
records. Sampling may proceed.

If you have any questions, please telephone me at
(916) 657-1033.

Sincerely,

T :
<\i;;,<n~’3%32%%?fff‘£f2:‘“‘\~\

Janef/M. Blake, Project Officer
Water Quality Planning Unit

Enclosure

cc: Carolee Westefn,'pWQ

Qur mission is to preserve and enhance the quality of Culifornia’s water resources. and
ensure their proper allocation and efficient use for the beneyjit of present and future generations.



COUNTY OF LAKE

PUBLIC WORKS DEPARTMENT G. R. Shaul
Courthouse - 255 N. Forbes Street Public Works gi‘rlector
Lakeport, California 95453

Telephone 707/263-2341

Fax 707/263/7748

November 5, 1997

Janet M. Blake -
State Water Resources Control Board
Water Quality Planning Unit

P.0. Box 100

Sacramento, CA 958120100

Dear Ms. Blake, ‘
I have enclosed the signature page with the required signatures for the Qualiry Assurance
Plan for the Clear Lake Basin Watershed Assessment 205(j) Project. I am rerurning this

signature page to you for your official records.

If you have any questions, please telephone me at (707) 263-2731.

Thank You.

Sincerely,

LA

Kurt Stauffacher
Water Resources $pecialist

Enclosure
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PROBLEM DEFINITION

Algal blooms in Clear Lake are of concem. The odor and other aesthetic effects of
these blooms have a negative impact on tourism, boating, swimming, recreation, and

the locai economy and quality of life in general. In response to the local community’s

concem for finding a remedy for the nuisance caused by these blooms, the County of
Lake with the University of Califomnia, Davis undertook a study completed in 1994. The

report, Causes and Control of Algal Blooms in Clear Lake, suggests that the single

most important method of reducing aigal blooms in Clear Lake is the reduction of non-

point source sediment loading from the watershed into Clear Lake. The report

recommends that this heavy sediment load carried by tributary streams can be reduced

significantly_by erosion mamragement practices (Best Management Practices, BMPs) -
that keep sediment out of the lake. The report further recommends that a key element

in achieving successful BMPs is monitoring (the regular measuring of key stream and

lake water parameters). Measurement of these parameters is needed for several

reasons: 1) Analysis of this data is a potential indicator of primary sources of erosion.

2) This data will serve as the basis for choosing BMPs best suited for an identified

erosion source. 3) A baseline needs to be established against which to assess the

effectiveness of erosion control remedies once they are lmplemented

PROJECT DES CRIP770N

Goal: Consistent with the above recommendation, a fundamental goal of this study will
be the identification and quantification of the sources of sediment loading in general
and phosphorous loading in particular. This is accomplished by the regular systematic
sampling and analysis of creek water, lake water, lake sediment, and other field
measurement parameters. This acquired data will serve as a basis for identifying non-
point sediment sources, for choosing the most effective BMPs and for assessmg and
monitoring their effectiveness.

Choosing parameters of interest and sample sites: The creek parameters will be
chosen based on the objective of quantifying sediment and phosphorous loading and
stream characteristics which may effect this loading. The creek sample sites will be
chosen to provide a linear profile of the creek and to potentially detect the impact of
various stream characteristics and remedial actions on these parameters. Hence,
sample sites will be chosen at such locations as above and below tributary
- confluences, above and below nutrient retention sections such as Tule Lake, in the
vicinity of remedial actions such as the Scotts Creek Riparian Vegetation Rehabilitation
Project site, etc.

The Clear Lake parameters will be chosen based upon the two main objectives of
quantifying phosphorous loading into Clear Lake and assessing the cycling of
phasphorous between the water column and the sediments. Since Clear Lake has a
unique shape with three distinct geographical sections or parts, sample sites will be
chosen to measure parameters representative of each section and to identify potential
differences in measured parameters between them. Sample times for all Clear Lake

4
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parameters will be chosen to be on reguiar monthly intervals to detect potential
correlation’s between seasonal changes in these parameters and the observed

seasonal algal bioom cycle.

QUALITY OBJECTIVE

Scope: This QA Plan is specific to the geographical area of Clear Lake and the
watersheds of its tributaries. i

Time & Resource Constraints: The resource constraints are given in attachment A.

Intended Uses Of Data: The data will be used to identify erosion sources in the Clear
Lake tributary watersheds and to quantify the sediment contributed the these tributaries

and to Clear Lake by these sources.
Decision Standards and Action Levels

Creek Sampling and Fieid Measurements: [ndividual rainstorm events will be
identified within the winter rainy season. Rainfall during each event will be
monitored. Events in which one inch or more of rainfall is received are considered
significant events. The time of peak creek flow will be estimated based on weather
forecasts, observed measured rainfall, and monitoring creek water level in Scotts
Creek and Kelsey Creek. Creeks will be sampled during significant events as close

to peak flow as practicable.

Lake Sampling and Field Measurements: Lake water and sediment samples and
field measurements will be taken monthly and scheduled as close as possible to the
same time each month as weather and lake navigation conditions permit. The
maximum number of sediment samples per month (28) is determined by the capacity
of the contract analytical laboratory (University of California, Hopland Research and
Extension Center, 40170 University Road, Hopland, California 85448.

Population Parameters of interest
Creek water:
eSample Time
oConductivity
sTemperature
einstantaneous Discharge
oOrthophosphates
eTotal Phosphates
eDissolved Solids
eTotal Solids
«Observed weather conditions are noted

Tty
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Lake Water:

eSample Time

«Water Depth

oClarity (Secci Disk)

eDissolved Oxygen (Column Profile)

«Conductivity

opH

«Orthophosphates

sTotal Phosphates

s¢Observed weather conditions are noted
Lake Sediment:

eTotal Phosphates —

sFe/Al Phosphate Fraction

+Ca Phosphate Fraction

w*Residual Phosphate

Precision and Accuracy

Precision: The sample standard deviation, s, is given by

):

nzx:—(z.r
n{n-1)

where

n = number of analyses
x = individual values of analyses
s= standard deviation of the sample

The analytical precision is expressed in terms of the ratio of the standard deviation to
the arithmetic mean: ’

RSD = [é]
- x_
where
RSD = relative standard deviation
S = standard deviation of the results of replicate analysis

¥ = mean value of the replicate results

A relative standard deviation of 0.10 or less is acceptable; 0.10 to 0.20 is the warning
limit, and greater than 0.20 is unacceptable.
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Accuracy: Laboratory accuracy for Orthophosphates, Total Phosphates and
-Conductivity is assessed by measuring the recovery of known commercial standard
reference materials and is expressed in terms of the percent difference between the
measured and the nominal vaiue of the known standard:

a=(’"‘”j-1oo
n

Where
= |aboratory accuracy
m = measured value
n = nominai value c:f the_known standard

Accuracy, therefore, is simply a quantification of the difference (bias) between the
measured value and the true value.

&

Completeness: The completeness of data quality controls relies on how many
samples need to be taken to be able to use the information that is collected. For
example, if all of the water and sediment sampies are taken at each of the four
sampling sites on the lake including duplicates, the completeness factor will have been
met for that sampling trip. However, if all the water and sediment samples are taken at
only two of the four sampiing sites on the lake inciuding duplicates, the percent
completeness would be only 50%. Percent completeness is the number of planned
measurements judged valid divided by the total number of measurements taken
muitiplied by 100. If the completeness factor is not met, an explanation of the problems
or constraints will be provided with the field sheet provided to the project manager for
review.

PROJECT NARRATIVE

Creeks: The creek population parameters will be monitored to determine sediment
load, phosphorous content, and stream discharge. These parameters will be used to
estimate the phosphorous load introduced into Clear Lake by the specific creeks and
by the watershed in general. This information will be assessed in terms of the
hypothesized phosphorous loading contribution to blue-green algae growth in Clear

Lake.

Clear Lake: The purpose of monitoring the population parameters of Clear Lake is
three-fold:

sMonitor seasonal phosphorous exchange between the sediment and the water
column.
«Quantify the sediment depth to which the phospharous exchange takes place.

eProvide a basis for the investigation of possible correlatxons between phosphorcus
exchange and other parameters.

~I
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SPECIAL TRAINING / CERTIFICATION REQUIREMENTS

Analytical laboratory personnel (U.C.D. contract laboratory): Masters degree in a
field related to natural resources study. Extensive experience in analytical testing of
soils and water.

Field personnel: At least two years education related to environmental soil and water
analysis. At least one year experience in envnronmental soil and water sampling and
analysis. No certification is required.

DOCUMENTATION & RECORDS

All field data will be logged inta field data sheets (attached) and transferred to Microsoft
Excel spreadsheets. Laboratory data is logged directly into and computed by Excel
spreadsheets. Fractional phosphate and total phosphate analysis will be
subcontracted to an outside laboratory. All related data will be Faxed to our office and
entered in Excel spreadsheets and converted to MSoft Access Database.

DATA ACQUISITION

SAMPLING PROCESS DESIGN
The experimental design is based upon the conclusions and recommendations of

Causes and Control of Algal Blooms in Clear Lake which suggested that the single
most important method of reducing algal blooms in Clear Lake is the reduction of non-
point source sediment loading from the basin watersheds into Clear Lake. To better
understand and gquantify this sediment loading, the report recommends improved
stream and in-lake monitering. The monitoring is focused on sediment content and
particularly phosphorous, the key constituent of the sediment most directly associated
with the blooms. _

Accordingly, Scotts Creek and Middle Creek, the two largest volume contributors to
Clear Lake, will be monitored as close as practicable to peak flow at six designated
sites during significant rain storm events as given in A6, choosing parameters or
interest and sample sites. Parameter magnitudes will be evaluated against
instantaneous discharge where available to quantify sediment and phosphorous load
contributed to Clear Lake by these sources. The selection of sample sites allows for
monitoring parameter gradient along the course of the creeks and assess the possible

effect of sediment retention segments.

The magnitude of Clear Lake sediment and water parameters will be measured monthly

and assessed as a function of time to quantify the sediment / water column
phosphorous cycle, to monitor seasanal cycles of these parameters, and to identify
possible relationships among the parameters.
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SAMPLING METHODS REQUIREMENTS

Creek Sampling

Creek Surface Water Sampling and Field Testing Procedure: Attachment J shows
creek sample site locations. The parameters of sample time, conductivity, temperature,
and surface elevation will be recarded in the field data sheet at the time of sampling.
Current weather conditions will be noted and recorded. Creek samples will be
collected at or near the horizontal flow center approximately one foot below the surface
in a one-pint polyethylene wide mouth sample container triple rinsed with native water
to achieve a representative sample. The sampie is taken from the upstream side of the
sampler to minimize sample bias caused by wading disturbance of the stream water.
The sample sites will be land marked and remain constant. The sample will be
identified by labeling the sample bottle at the time of sampling with the date, time,
location and the sample collector. Field data will be entered in a creek field data sheet
(attachment B). A record of the collected sample is made in the field data sheet. The
stream water surface level will be measured to a designated constant physical
reference with a weighted fiberglass open reel tape. Conductivity and temperature will
be measured in the sample bottle immediately upon sampiing.

Clear Lake Sampling
Clear Lake samples will be collected from four predesignated sites (attachment J)
which are representative of the three arms of the lake. They remain constant and are

fixed by referencing onshore land marks.

Clear Lake Water Sampling Procedure:

Surface- Surface samples will be collected approximately eight inches below the
surface in a one-pint polyethylene wide mouth sample container which is triple rinsed
with native water to achieve a representative sample. The sample will be identified by
labeling the sample bottle at the time of sampling with the date, time, location and the
sample collector. Field data will be entered in a lake field data sheet (attachment C). A
record of the collected sample will be made in the field data sheet. Algal conditions will
be noted and recorded. ,
Bottom- Bottom samples will be collected approximately 0.7M from the lake bottom
after measuring the water depth. Collection will be made with a 2.2L Van Dome trip-
sealing vertical sampling bottle. The collection depth will be determined by length
demarcations on the sample bottle retrieval line. The sample will be decanted into a
one-pint polypropylene wide mouth sample container triple rinsed with native water to
achieve a representative sample. The sample will be identified by labeling the sample
bottle at the time of sampling with the date, time, location and the sample collector.
Field data will be éntered in a lake field data sheet (attachment C). A record of the

collected sample will be made in the field data shest.

Clear Lake Sediment Sampling Procedure (Dredge): Dredge samples will be

collected with a 216 cu.in. Ekman Bottom Dredge. The analytical sampie (approx.

200mi) will be decanted from the dredge with a 250 m! polypropylene beaker into a one

gallon sealed plastic bag. The sample will be identified by labeling the sample bag with
9
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the qate, time, collection site, collection type (Ekman) and sample collector. The
sample bags will be sealed, immediately chilled in an ice chest, and kept refrigerated at
5°C until analyzed. Three independent analytical samples from three independent
dredge extractions will be collected from each site.

Clear Lake Sediment Sampling Procedure (Core): Two core samples will be
collected with a Wildco 2 in. diameter by 18 in length core sampler at each sample site
and are designated as “Core A" and “Core B". Eight - one centimeter cross sections
will be collected from each core. From Core A, cross sections will be collected
representing sediment depth of 1,2,3,4,6,8,10 and 12 cm. From Core B, cross sections
are collected representing sediment depths of 1, 4, 8, 12, 16, 20, 24, and 28 cm.
These cross sections will be_collected from the core sample by incrementally extruding
the core sample from the core sampler to @ measured distance corresponding to the
above values. The measursd one cm cross section is then shaved directly into a
sample bag. The sample wiil be identified by labeling the sample bag with the date,
time, collection site, core, sediment depth and sample collector. The sample bags will
be sealed, immediately chilled in an ice chest, and kept refrigerated at 5°C until

analyzed.

Ten percent of the samples will be taken in duplicate. Conductivity, which is an
unstable parameter, will be measured in the field. Orthophosphates will be measured
in the laboratory no later than two days after the sample is taken. Dissolved solids and
total sclids will be measured within three days of sampling. Total P will be measured
within 30 days of sampiing. All samples will be packed in ice for transportation
immediately after collection and refrigerated at 5°C until analyzed. On occasions when
sample analysis takes place after the standard storage period, deviations will be noted
in a lab data book and identified in database comments. Sample custody will be
tracked by comparison of field and lab data sheets.

SAMPLE CUSTODY REQUIREMENTS

Creek Water Samples: All water samples will be handled only by the technician
during field sampling. All sample containers will be labeled with the date, time, and
sample location. Samples will be retumed by the technician via a County vehicle in
use to the Lake County Public Works Lab facility at: 420 2™ Street, Lakeport, CA
95453 where the samples will be stored in a refrigerator at 5° C until analysis and
transport. This laboratory facility is locked and secure. The field data sheet
- (attachment B) will be filled out by the technician and provided to the project manager

for approval of proper sample retrieval and storage.

Within the time ranges specified in the sampling methods of this report, the samples
will be transported by a member of the Lake County Flood and Lake Management
Division to the University of California Hopland Research and Extension Center, 4070
University Road, Hopland CA 95449. The project manager will approve the release of
a County vehicle to transport the samples. Samples will be transported in a cooler
packed with ice and hand delivered to the Hopland Research and Extension Center
where the samples will be stored and analyzed following procedures outlined in this
10
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report. Sample resuits will be faxed from the Hopland Research and Extension Center
to the Lake County Fiood and Lake Management Division. These results must contain
information indicating sample collection date, sample analysis date, and the -
corresponding parameter reading.

Lake Water and Sediment Samples: All water and sediment samples will be handled
only by the technician during field sampling. All sample containers will be labeled with
the date, time, and sample location. Samples will be stored in a cooler packed with ice
during sample collection. Samples will be retumed by the technician via a County
vehicle in use to the Lake County Public Works Lab facility at: 420 2™ Street,
Lakeport, CA 95453 where the samples will be stored in a refrigerator at 5° C until
analysis and transport. This laboratory facility is locked and secure. The field data
sheet (attachment C) will be filled out by the technician and provided to the pro;ect
manager for approval of proper sample retrieval and storage.

Within the time ranges specified in the sampling methods of this report, the samples
will be transported by a member of the Lake County Flocd and Lake Management
Division to the University of California Hopland Research and Extension Center, 4070
University. Road, Hopland CA 95449, The project manager will approve the release of
a County vehicle to transport the samples. Samples will be transported in a cooler
packed with ice and hand delivéred to the Hopland Research and Extension Center
where the samples will be stored and analyzed following procedures outlined in this
repart. Sample results will be faxed from the Hopland Research and Extension Center
to the Lake County Flond and Lake Management Division. These results must contain
information indicating sample collection date, sample analysis date, and the
corresponding parameter reading.

ANALYTICAL METHODS REQUIREMENTS

Total Solids: A well-mixed sample is evaporated in a weighed dish and dried to
constant weight in an oven at 103°C to 105°C. The increase in weight over that of the

empty dish represents the total solids.
A 57mm aluminum weigh dish is labeled and heated at 103°C for one hour. The dish is

cooled in a desiccator and weighed immediately before use. Approximately 30mi of
well mixed sample is acdded to the preweighed dish and weighed. The dish is placed in
a 103°C to 105°C oven and evaporated to constant weight. The dish with residue is

allowed to cool to balance temperature in a desiccator then weighed.

(4~ B)x1000

sample volume ,ml

mg total solids L =
where

A = weight of dried residue + dish, mg
‘B = weight of dish, mg
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Total Dissolved Solids
A well-mixed sampile is filtered through an ashiless filter, and the filtrate is evaporated to

dryness in a weighed dish and dried to constant weight at 180°C. The increase in dish
weight represents the total dissolved solids.

A 57mm aluminum weigh dish is labeled and heated at 103°C for one hour. The dish is
cooled in a desiccator and weighed immediately before use. The sample is centrifuged
@ 3600 rpm for one minute. The supemate is gravity filtered through a Whatman 42
ashless cone fiiter. Approximately 30ml of the filtrate is added to the preweighed dish
and weighed. The dish is placed in an oven at 180°C + 2°C and evaporated to
constant weight. The dish with residue is allowed to cool to baiance temperature in a
desiccator then weighed. __

(A~ B)x1000
sample volume,m!

mg total dissolved solids - L =

where
A = weight of dried residue + dish, mg
B = weight of dish, mg

Total P: Total Phosphorous measurement is conducted using the method of Murphy &
Riley 1962; EPA 365.2 (Attachment D). Separate sediment subsamples are analyzed
for total P using a perchloric/nitric acid (1/3 v:v) digestion. The nitric acid oxidizes the
organic matter in the sediments. The equivalent of about 0.5g of air-dried, sieved
(0.5mm) sediments are mixed with 8 mi of the acid in Folin - Wu blood tubes. The
mixture is digested at a temperature of a few degrees below the boiling point in an
aluminum block until the dark color due to organic matter disappears. The digestion is
then continued at a boiling temperature until heavy white fumes of HCLO4 appear and
the insolubles tum chalky-white.

Phosphate Fractions (Fe/Al & Ca): The Fe/Al and Ca fractions of phosphorous are
measured Hielties and Lijklema procedure, 1880 (Attachment E). Within 48 hours of
sampling, wet sediments containing the equivalent of 0.5g dry sediment are first
extracted with 40 ml. of 1M ammonium chioride adjusted to pH 7.- These are
mechanically shaken for 2 hours, decanted, and an additional 40 ml added for another
2 hours of shaking. This step removes the loosely bound available phosphates.
Secondly, samples are extracted by 40 mi. of 0.1 N sodium hydroxide and shaken for
17 hours to remove iron and aluminum-bound phosphates. Finally 40 ml. of 0.4N
hydrachioric acid are added and the samples are shaken for 24 hours to remove the

calcium - bound phosphates.

Residual Phosphorous
Residual phosphorous is given by the arithmetic difference between measured total

phosphorous and the sum of the measured phosphorous fractions.
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Reactive Phosphorous (Orthophosphate)

Orthophosphate is measured by the EPA approved Ascarbic Acid method using a Hach
DR/1A colorimeter and the Hach Company Portable Colorimeter Procedures Manual
Method (Attachment F). Color development time is constant at 4 minutes for all
samples. The instrument is calibrated using the Hach Company Portable Colorimeter
Procedures Manual Standard Additions Method Check prior to each sample batch run.

Field Measurements Requirements (Creeks)

Instantaneous Discharge (Creeks): The main limiting factor is the limited number of
mechanically operated stream gages. Instantaneous flows are available from the
following stream gauges: DWR Scotts Creek, DWR Middle Creek, DWR Keisey Creek,

and USGS Kelsey Creek. The solution therefore is to tie all calculations of dxscharge
throughout the watershed to the stream gage measurements.

oFlood Insurance Study

A Floed Insurance Study was performed by the Army Corps of Engineers in
cooperation with Lake County which was revised in 1982, This study used the HEC-1
and HEC-2 models te calculate the mean velocity (fi/s) of discharge for 2 100 yr. event
at a series of points along many of the streams draining into Clear Lake. The
associated cross sectional area (ft*2) was also recorded so that one could calculate a
discharge in cfs (velocity * area) for each pomt along the streams included in the Flood

Insurance study.

For a particular watershed the calculated 100 year discharge from the Flood Insurance
Study was recorded for the {ocation of the stream gage. The next step was to record
the 100 yr. discharges from the Flood Insurance Study for the location of each
sampling site. Finally, the relative 100 yr. discharge compared to 100 yr. discharge at
the stream gage was calculated. For example: Assume the calculated 100 year
discharge of the south fork of Scotts Creek is 3000 cfs and the calculated 100 yr.
discharge at the stream gage at Eickhoff road is 1000 cfs. This would show that the
discharge of the south fork of Scotts creek is 3 times the discharge at the stream gage.
The rational used here is that once we obtain the recorded discharge data from the
stream gage we can then estimate the instantaneous discharge of the south fork by
simply muitiplying the discharge of the stream gage by a factor of 3.

This method was used to obtain relative discharges to stream gages for each of our
sampling sites occurring within the Fiood Insurance study. The Department of Water
Resources supplies 15 minute interval discharge data for their stream gages.
Therefore, using the exact time our grab sample was taken we could obtain a fairly
accurate estimate of the discharge at the associated stream gage. Finally, using the
relative discharge factor, we could estimate the instantaneous discharges at each

sampling site.
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Creek Surface Elevation

For sites sampled from a bridge or overpass, the distance from a fixed point on the
bridge to the water level was recorded in meters. This information is useful in a
qualitative sense, allowing us to know which events caused a higher runoff (lower
bridge height).

This surface elevation data was combiried with the instantaneous flow data described
above to explore the possibility of creating rating curves for each bridge. This would
allow a simple bridge height measurement to determine the approximate discharge in
cfs. These rating curves were created by plotting the calculated instantaneous
discharges vs. the measured Bridge height and a curve was fit to the data.

Field Measurements Requirements (Clear Lake)

Clarity (Clear Lake): Water clarity will be measured at each sample site with a Secci
disk. The disk is lowered over the shady side of the water craft to minimize surface
glare. The disk is lowered to a depth just past the threshold of visibility. It is then
raised slowly to the visibility threshold. The depth reading is then tsken from
demarcations on the disk line.

Water Depth: (Clear Lake): A single measurement of water depth will be taken at
each sample site with a weighted fiberglass open reel tape.

Dissolved Oxygen (Clear Lake): A Yellow Springs Instrument 518 dissolved cxygen
meter will be used for this measurement. The concentration of dissolved oxygen in
lake water will be measured in situ at each sample site to construct a water column
D.O. profile from the lake bottom to the surface. The probe is placed in the lake to the
desired depth per the probe cable demarcations. D.O. is measured at the surface (one
. meter) and at 0.5 meters from the bottom after measuring water depth. Measurements
will be then taken at successive ascending one meter increments. The D.O.
measurement, along with its associated meter temperature value, will be lmmedlately
entered into the lake field data sheet (attachment C).

pH (Clear Lake): The pH of all water samples will be measured in the sample bottle
immediately upon sample collection with a Fisher Scientific Accumet pH meter Madel
855. The meter is calibrated using commercial pH buffers of 7.0 and 10.0. The meter
is intemally compensated for temperature. The field standardization procedure will
begin with inspecting the meter and probe for damage. The electrode is rinsed with pH

7 buffer, then the instrument is calibrated to pH 7. The electrode is double rinsed with
distilled water, rinsed with pH 10 buffer, then calibrated by slope adjustment to pH 10.
The electrode is then rinsed in native water and the sample pH is measured and read
when the meter stabilizes and the value will be immediately recorded in the field data

sheet.
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Conductivity (Creeks and Clear Lake): Conductivity will be measured in the field
immediately upon sample collection using a Corning model Check Mate 90 conductivity
| temperature meter. This meter is intermally temperature compensated to 25° C. The
meter and electrode will be inspected for damage immediately prior to each sample
batch run. The instrument will be then standardized using a calibration sequence
which is intemaily programmed into the instrument. In the sequencs, it is standardized
to zero in air, then to 1314 uS using Coming commercial 1413 pS standard. The
electrode is then triple rinsed in native water, the sample conductivity value is taken
after the meter has stabilized, and the value will be entered into the field data sheet.

Temperature (Creeks and ‘Clear Lake): Temperature of all water samples will be
measured in the sample bottle immediately upon sample collection with a Coming
conductivity / temperature meter. The meter will be standardized with ice water prior to

each measurement run.

QUALITY CONTROL REQUIREMENTS

Instruments: Instrument calibration against standard reference and blank samples will
be an integral part of routine anaiytical procedure.

Blank Samples: Distilled water samples will be processed in a identical manner with
field samples to confirrn the absence of contamination via sample processing. If such
blanks exceed detection limits, subsamples will be taken from bianks between
processing stages to determine the specific contamination source. The contamination
source will be rectified before further analysis is conducted. Data obtained subsequent
to the most recent previous blank will be reexamined for contamination error.

Replicate Samples: At least 10 percent of the samples will be duplicated at the
sample source. Parameter measurement value spread between replicate samples will

be evaluated against identified precision limits (See page 6, Precision). If these limits
are exceeded, the source of the spread will be rectified before further analysis is

conducted. Increased sample holding times resulting from interrupted analysis will be
identified with the corresponding data. ,
Sample holding times: On occasions when sample analysis takes place after the
standard storage period, deviations will be noted in a [ab data book and identified in
database comments.

INSTRUMENT TESTING, INSPECTION, AND MAINTENANCE REQUIREMENTS

All instruments and measuring equipment used to measure water quality parameters
will be maintained and operated according to manufacturer's manual instructions and
procedures. All instruments will be inspected and calibrated prior to each sample run

with standard solutions. Each calibration will be logged with the respective data.

INSTRUMENT CALIBRATION

Dissolved oxygen: A Yellow Springs Instrument 51B dissolved oxygen meter will be
used for this measurement. Calibration procedures will begin by determining the

13
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condition of the probe and meter. If the probe membrane appears damaged, or if
bubbles are observed, the membrane and electralyte solution will be replaced. The
meter is tumed on at least one hour prior to use in order to allow stabilization of the
probe. After stabilization, the zero and maximum settings are adjusted. The or
calibration chamber is dipped in the water source and removed. The barometric
pressure and water temperature are used to determine the value for DO saturation.
The meter is then adjusted to this value. The probe is then placed in the lake to the
desired depth per the probe demarcations. Manual stirring is affected by continuous
reciprocation of the probe. The reading is taken after the meter indication has
stabilized.

pH: A Fisher Scientific _Model 955 Accumet pH meter will be used for pH
measurements. Two commercial buffers, pH 7 and pH 10, will be used to calibrate the
meter. - The meter is intemally temperature-compensated. The standard field
procedure will be to initially inspect the meter and electrode for damage. The electrede
must be clean and properly maintained . The electrode is rinsed with deionized water.
The electrodes is rinsed with pH 7 buffer, then placed in pH 7 buffer. The instrument is

then calibrated to pH 7.

Analytical Balance: . Analytical weight measurements will be taken using an Ohaus
Model AP110S analytical balance. The balance will be inspected for level and
calibrated befare each usage using the balance’s intemal calibration procedure

(attachment G).

Conductivity Meter: The conductivity meter will be calibrated before each sample run
and will be standardized using a calibration sequence which is intemally programmed
into the instrument. In the sequence, it is standardized to zero in air, then to 1314 pS
using Coming commercial 1413 pS standard. This will be performed pricr to each

sample run.

Colorimeter: Qrthophosphates will be measured with a Model Hach Colorimeter

DATA ACQUISITION REQUIREMENTS (NON-DIRECT MEASUREMENTS)

Historical climatological data for the Clear Lake Basin region will be obtained from the
University of California, Davis, Division of Agriculture and Natural Resources Statewide
Integrated Pest Management Project computer data base (see Attachment ). It is
certified as an official publication of the National Oceanic and Atmospheric
Administration (NOAA). It will be compiled using information from weather observing
sites supervised by NOAA/National Weather Service and received at the National
Climatic Data Center (NCDC), Ashville, North Caralina 28801. Further information
regarding data quality and reliability may be directed to Joyce Strand of UCDIPM at
(916)707-752-8350 or via e-mail at ipmig@ucdavis.edu.
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DATA MANAGEMENT

The status of all data will be maintained and tracked using a Data Library Index
(attachment H) which will be evaluated at least monthly or more frequently as required.
Random sample checks will be made from original measurements to final data to check

the accuracy of data processing.

Clear Lake: Core total P and P fractions, Ekman total P and P fractions, lake water
total P and Ortho-P, water column D.O. and Temp. profiles will be graphed and trends
evaluated monthly. Anomalies and apparent spurious readings will be reexamined for
possible sources of error. Unexpected trends will be examined for possible causes.

Creeks: Total solids, total dissolved solids, total P, Ortho-P, conductivity, and
temperature will be graphed and trends evaluated monthly. Anomalies and apparent
spuricus readings will be examined for possibie sources of error.

ASSESSMENT / OVERSIGHT

ASSESSMENTS and RESPONSE ACTIONS
The Technical Review Committee will conduct periodic reviews of the status and
progress of the project and the Project Director will implement TAC recommendaticns

as appropriate.

REPORTS to MANAGEMENT

Quarterly progress reports: Q.P.R.’s will be submitted to the Contract Manager by
the 10th of the month following the end of each calendar quarter. The report will
describe activities undertaken and accomplishments of each task during the quarter,
milestones achieved, and problems encountered in the performance of the contract
work. The report will clescribe the progress of each task in sufficient detail to provide a
basis for payment of invoices and to determine task completion percentage.

Submission of data to STORET: A report of all water quality related data will be
submitted to the State Water Board for input into the STORET system prior to the
submission of the Final Project Report. Data will be submitted on computer diskette. A
copy of this data report which has been retrieved from STORET after submission will

be compared to criginal data to verify correctness.

Watershéd inventory list: An inventory of the subwatershed groups. Complete one
subwatershed group each quarter over the first year and. report on progress in each
quarterly report. Include for each milestone or inventory a list and description of:
priority erosion sources, landowner/stakeholder information, potential BMP
prescriptions, and erosion and BMP improvement estimates.

Draft action plan: Make recommendations for the use of BMP's and the restoration
work required to reduce erosion from high priority areas and practices. Draft action
plans with stakeholders and partners for impiementing the recommendations, including
cost estimates and cost share opportunities, stakeholder responsibiliies and
incentives, financial and institutional responsibilities, together with a time line.
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Impiementation plan: An institutional and financial plan for implementation of actions
recommended by the project. This report will identify the affected agencies,

stakeholiders, estimated costs, and funding sources for development and management
of the actions recommended by the project. It identifies institutional constraints and
outlines a proposed schedule for the implementation of recommended actions. It

includes a list of stakeholder actions necessary for restoring priority creek banks,
incorporating BMP’s in the management and development of land, roads and creeks,

public outreach and monitoring resultant water quality improvements.

Implementation checklist: A brief checklist to allow annual post-project assessment
by the State Water Board. The checklist will identify key milestones in conformance
with the implementation schedule prepared for the management/implementation plan
This will be submitted to the-sontract manager with the project final report.

Draft report: The draft project report will include the results of the task work completed
by the project including the watershed inventories, sediment modeling and water quality
monitoring, the review of the stakeholder practices and policies , the recommended
management strategies, the stakeholider plans, and the final implementation plan. The

report will include:
-A report abstract.
-An introduction including a discussion of the purpose and scope.

-A discussion of the data collection and sampling methods and the rationaie for
applying those methods; a discussion , evaluation, and interpretation of the
collected data for each section of the report as appropriate.

-A list of references to the literature cited.

-Any additional information that is deemed appropriate by the Project Directer.
Copies of the draft report will be distributed to the TAC team members, affected
agencies, interested parties, and the Contract Manager.

Final report: The final report will incorporate changes resulting from suggestions and
comments made by the Contract Manager, the TAC, and the public. Copies wrll be
distributed the Contract Manager, the TAC, and the Contract Manager.

DATA VALIDATION and USABILITY

DATA REVIEW, VALIDATION AND VERIFICATION REQUIREMENTS
The status of all data will be maintained and tracked using a Data Library Index

(attachment H) which will be evaluated at least monthly or more frequently as required.
Random sample checks will be made from original measurements to final data to check

the accuracy of data processing.
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RECONCILIATION WITH DATA QUALITY OBJECTIVES
The Project Director will reconcile data with quality objectives and direct any necessary
modifications of procedure to assure reconciliation.
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SWRC3 No. 5-157-250-0
Lake County Flood Conmtrol and
Water Conservation Distric:

Attacnment A
Quality Assurancz Project Plan

E(HIBIT C - BUDGE:

" 'STATE CONTRACTOR' S
TASK 20ARD TCH TOTAL
1.1 Administration s 0 $ Q s 0
1.2 Quarzerly Resar:s 8.000 2.640 10,540
2.1 TAC 0 0 a
2.2 Responsiveness -

Summaries 1,650 823 2.248
3.1 QA Plan g2 308 1.240
3.2 Data Submission 2.148 709 2.857
4.9 Consultant |0 0 0
£.0 Inventories 37,280 12.401 40,981
6.0 Quantiticstion 8,57t 3.160 12,732
7.0 Inmterim Resort 5,183 1.701 6,355
8.0 Reccmmendsticns 14,007 4,622 18,529
9.1 Implemertation Plan 4,600 1.5i8 §.118
8.2 Chezklist £a0 163 €63
10.1 Draft Remort £,000 1,620 6,520
10.2 Final Resort 8.813 2,908 11,721
TOTAL $98,000 $32.340 $130.340

Page 1 of 1
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A MODIFIED SINGLE SOLUTION METRHOD FOR THE
DETERMINATION OF PHOSMIATE IN NATHRAL WATERS
} MURPRY ano | P WHLEY
Dapurimant af Oceauographr, The Uaawensity, §svee pasd fliscal Basdars )

{Reveived Jannacy il ageer)

L o secent commmnication® the suthors deaciined a o mob bdensa Blae ntinal fur
the determination of solible phosphate i e water, in wiach a4 sl v
sulution b wseld. This prgecduse, bn which Do fosmation aml sedi tim of pheseplis
wolybdic ackd s lwonghit abont by an achlie minlvisbate sslstion vonbainingg asobae
neid, Y o by ol whvantages aver metlends g st ot s hloride Y bo partic il e,
thee sty Buderanen ddae codane i stabibe bor bang peviod s the sabt crior contection 4
stetecle seniclber,

Stwncnrane of al? canshder thiat thor seproaducibitit e of e ascoirhi ool aethend is
superios 1o that of the staauons ceducide Jraness, bt s toumd gt e st catees
tend G give higler vesules with tie fonmer vegeot. S lus stoibutet this vips € o
the hyiotysis of opgavic phusphos coompomuds to plusplote g the foang

“perbd vequired fov the developaent of the culvtbenun bhe adom, We fuve e

sently vinied ont phiosphiate determinationa by the ascan b acidbimabad on sca wan
vansfehead with dissolved vgimic phoasphons componmds (eiz sodiom ghoecieplasphate,
inusirol beexaphosphonis aviil, diphenylning pho-plia e annd fosubin), saed i ne case
were e vesults bigher than these ubiained by the stannsns shhabbe proosbne.
Detenminations neale by both methonds on sea water inocebate b vt cither oo or
dead and pantially decomposed enblares ol Phacedacdvlion teiceraetan, goo o bleaticd
teatlts. W oseews probabile thit genesalle so appieciabde hvdiohans ot orgacite phes-
hioss s corpuaiisds o ears whih the ascon biv aceleagent. Teis posible, howeve, that
very latitle plueigitoonus comguaonds might Seivd g higghs sesudin sab an it by
SruscReasn of ol 2,

This pargues dbeacribies asingle solntion seagent which Bas most of the soby antages of
e unlgginad provedure, Tt s whivh the volons slevelops sapidiv. 1163 fused an e
fislingy Haad 3 antimony fas potassing antimenyl G teate sobtim) i added 1000
Pz phiank solntion contuining e wiginad siaggde sodotmn seaggent, ian indenae lussh
pasple colour forms rupidly,

Jean? b descriloal o method {our the detenmination of phospdate wostecl, 1
whivh phoaphossmlytulis ned i3 salieed by sscmbis. aeisd in dh presenee uf Tananh
A bloe-coloyred compdex B3 firmed, which yearbies 15 sasbinam intensity in abom
Ao ming Ahis is extracted with syl aleohol We iy e founand that the spicens solatson
becones sarhigd owing to the hydsolysis of bisnmth 1 o s sabi, st that she
method, if used without exsraction, has a sensitivity ondyNabont half that astaiaatde
by the nse of ascoibic seid sone.
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Exprovimonts meole by aeibingt viniins ammmts of antimony: (o e single <olution
veag et <howed than the opthmom anthisony voncentintion swae oo g per 5o il
sl volimees A b conrentsation the colonr ofinined i maximun ntensity in
both li<tifled wates sl sea water fn adwint te min wd rennbiead constant for at
beast 2y b Greater concentiations of autioemy did naot femd to more saphl colour
development. AU conventiations of abuve va. 4 myg ol aotimony per 5o ml ol solution,
nambidite of hasic anthaony salt wos foaned.

FThe abeomplinon smaxhinun of the glsgplimmolybdeann blue Gormel fn the preseance
ol nuthomny § a2 wp. The phosphomolytdemmn bloe ylelded by gther the
stannous chloride or the nscorble actd methot has fts nhsorption maxima st lower
warelengths (Fig. 1), This suggested that anthnony wight e o component of the
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witly waenlde b e with namble a1 sty

el lak gren Blue cotpeaned ulu\lnl.hq' al R s bnoondey (o dhoteimdine the ntombe
aeamio. o0 .

ini!-nh HORHIS llilllllll X, the unll|ll| X doied inmn 1n P H ol

prhe. |-||.|h phosphinis was quantitatively extieted with iso-baty] methy) Eetone,
Ilu solvent was evaputated sopd the weshle was Geated with o A iydiochimie aevid
awed s ® The <tibine ol hivshiogen toed were paseed lnto 0.2% wfe meseande
cidoride sulution, Aer the gas evatution: bind continued for go win, the aatimony
aliscrbad dn e mevenrie chlinide solution was deteaninet plotometcioally osing
mi i Husnone®, Erplicate expetinests gave aontimony: phu\phm\n ntumiv vatios
ol 1 zo g7 sl 1 g for tie comiples,

EXPRHIMUENTAL

AMowasarements of optical densily wese wade with n Unicom 5.8, o0 spectinphoto-

Aual. Chim, Jida, 17 {1yt1) 35-36
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NETRUMINATION OF PHOSPRAVEE 1IN NATUNAL WAaENS 3
meter, smhifled to use .02 ot a2 o oeetls (3 sl O i hregpestisely ) Disadled
wirter wat ised in the compeasating ecll.

Reagents

(1) Suldphuric acid {5 N}, Dilute 70 il of concentrated solplanie s bl fo gonml

(2) -G molvldate, Dissolve 20 g of AR apnnonbum mely Inbiade in waes
and dlilnte to 500 wl Store the salativon be g Pyeex phas ot

(1) Oscorbic avid (.0 A1) Disulve 1,32 ¢ of nscachie nebd o 25 mb of wates. Chi-
solutfory <honbd, i possihle, e prepsed on the day 108 seguited a< the asombie aoid
eosily Brecomes oxidized, 1t s vevessay (o keep the solution it van paolably e
stublliged by wddition of 25 g of cthylencdiaminetetoancetic sl (livntiom sah)
mind .5 el of fovmde nebd per 75 ml of solutinng.

() Patassinm autimonyl tarivate (8 mg Shiml). Dissolve v.2743 ¢ of pobascinm
antimeny Fastiate by dstilled water and dilute to 100 ml.

(s) Alined reagent. Mix thoroughly 125 wl ol § N sulphoric acild und 37,5 mit ol
anvnnobum mulybedate, A 75 ml of asconhic acid =olution mined 12.5 mb of potassium
antimonyt ttrate solutdon. This seagent shoulid be prepared ag tequiced as it does
not keep for more than 24 h.

Standard phosphate solutivay

Stwke phosphate solution. Prepate a solution: containdng o0.1757 5 of potassinm
dihydeegen phosphate per L This solution contains qo g 17 (as pho<plate). ) Viepaee,
as requived, a solution contalning 0.2 pp 1 {as phosphate)fmd by dilation ol the st k
phosplizste soluthon,

Trentment of apparaiug

Fill the culilnated Hasks, which nie to e used for the detesmination, with comen-
tonbed sudphade neid, atlow e to stand overnight, nd thew dise Qunonghiby, s
preferntsle to keep noacl of flagks 1o be used only o the determination ol posphate,
nud after nge to wash them mind to keep them fifled with water until ey
H this s done the trentment with solphngic sehd is ondy tegquived oveedonadly

el oy

I'rinediiee

Pipette gombof the sen water soample inta s ge ol clibiated ek bt Sml ol the
mixe -l seapent ftom a GIE measuie, dilute to \ulmm- with water, .m-l min well At

pednter os bl

ul an uppmpnlnlv lrnplh e Iumhu- ||w o n'- nt hl:mk in the same manme veang
freshiv obistilled water, Caliboate the method weing 1, 2 aml g e phinsphisracas phs
Phate (Vhese nmounta se appoptade for a0 ts em eell), amd make up o agposi:
matelv o ml With distified water hefore adding tie seagent. The calilustion cure
only necds scensdonnl checking ax iCremaing constant aml appears to be fimdepeanbim
al chiangzes in the batches of 1eagents, For notmal purposes the sall crson is neglizibde
{less than 194).

Brer's Lasw and repraducibility
Replicate enfiln ation swis were ke ashigg 110 gz of phosphoras s phosphate)
1n 40 wl of distilled) water. The optical densities of the resulting moly bdeamun blue
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compleves were meesned ol 0wy g Gocem eella, The vesolts (Pabide 1) ehow that
Bovt’s Baw s abes et oner this conventoation vanpe, mmd it the methol gives an
extetbhnt pepreduribility,

Al ther ezt ol the seprastucibility of Hue method with sea water, seven veplicate
anahi<s were made oo a natial sen waler, poor in phosphate. The aveiage optical
density (measwcib bna 15.24-em cell), less veagent blank, wag 0404 <. 0.0007, cone-
spowding to a conventiation of 1.6 -J: o.x gyg P(as phosphate}fin the sea water,
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DETERMINATION OF 8ALT ERROR OF METHOD
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Sultennm

B oot by Bectomm bl pietnds for e detenmimation ol sitivoe il phaspluna,
!. s ibense coloms ane deseoped with the sane nunnt of sifivon o phosphions,
Bt he e wiee of sen water salts, e b distillad wates, Hie effect is pativabuly
peemnned when the stammms vhbrdde aethad s psed for the determination ul
phosphate in oreaniv watees; in (his esse thesalt evos mnnmts b e, 15",

Phe <alt v ol the 1agidd .-:ln;;lv sohation wethod was studicd, Filtered sea waler,

Aval. Chinm. Aita, 17 0 ‘t-36

DEIIMINANION OF PROSEFILVEE TN NATURAL WA E IR n

which had been stoted In polyethvlene hottles to semove phosplinge?, was dituted
with distilled winter o pive walers lewige chilminitics wangings dwtween pogo o
1.0 Duplivate phosphate detesminations were nide onpo-and peatione of siaitld
witer nud of the odgingd sea water, mid on ju-ml aliquots of thie dilnled <ea waters
entlehed with ¥ g and g pye of phosphorus as phosphate, The reaulis {Lable T} show
that ot both levels of phosphate concentiation the salt ciror was below aofo, Tiee
tate of colour development In sea water was similas to that in distilled water, and e
coliir onee lonmed, was slable Jor at least 24 h.

Interferences

The Interferenee of severad lons, which e kamwn to interfere io b bdeg Lo
methols for the detevmbiation of phiosphiate, was investigated. Deteiminations weee
made wdiyg go-md aflyguots of distilled waler containing Uwse jone, both alone amd in
the presence of 30 g8 of phosphate - 1. The results me shown dos Fable HE: they in-
diente that no Intebaence Is cansed by vopper, ilon or silivate at vonentiations
ey timea preater than el preatest eeported concentiation i =ea water, Nsenate
protuces n slmblo enlonr fo plinsphinte, bt sinee sveonling: te et warke 19 g
concentintion by sen witer b only ga 2.5 gt As (a5 mseoate)d, G0 will not inteddore
serionsty In the determination (a sea water containing this amount of msenic will give
an optical density In n 1g-con cell only a.ony greater than the tezgzent blank),

TANLE 11

PIPECT OF DIUER INNA ON PETEHMNINATION OF FINSFITATY

Optival density wt X2t mpf g e me qath)

[0 of ehomat o— - . L - - ..
fra:qn =i} Neoadd d1Us-- I 4 hffivemic
-- - LIXIIN] LR UT) oy
Coppnr(tl) Jun o mB LR LEY oy °
feantl il 18000 gy o g LEL
SHie nte o0 XUY] vty » 3l
Aacunte n Ly Vs X |
Atacnnte [ a0 "ty IRTT

* Alvnan

rd b o velf eatentnted fue g cm oeile

BUMMARY

A ddophe aobithon vegrent 19 dea sfled Tor phe detvomtoatbon of plas:
of an ncibithed sotutlon of snoanoniem wnky lela
antineny. Ehis weageat vencts anpldly with pl wn g debling a bloe - grorph compuagnl nhich
contaloa antimony amd phsphoras dn w520 at tnthe The vomples §s veny stabde aml olas
Hece't bnwe up (o a plerphate voncentoation of ab st g ppfmd The sensivivity of the pren oduie s
contpnadie with thit of Oue stannens Glmdde awtheal Phe salt ongoar is b as than e,

1~ i sea watet Jromei-ts

A sl asenat ol

o canstubaing paorbae pedel o

all

A AT

Ve incthunle mpee irephotométshjoe el déoriie pume lee oo slu plesgebate ddane Foan de e
an meyen de sslplainte dammnnliom, en podsnee agbibe o o 8 o antaneioe (e e
caphlenent un comprred viok t blen, wenkcamant ssshaine o} phosphote ks pn vappeat ate
e oh

ZUSAMMENFASSUING

Desehreibung clner Methede tor Bestimmuag ven Phosphat in Mecraacos mis il
nivmmuly tnlot In Gegensnmit von Asenbinsuse sl Antha. Dee gelsildete Blan-vinh e lom
plex whrd apekiraphptometslsrh gemessen.

Mrnal. Ches M, 1) {ayta) 3t B



- mtem—— e -

Yol |--\;, TR R
¢ N U Jonxsox, B thganie Heagents fur Metals, Hopkin nid Wiltiaws, Chad: - Yieath,
3ih B ausy g roy
') Menrny axo o IGeey, daal. Chim, deda, 1y (1930) 38,
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CERIMETRIE EN MILIEU NUTRIQUE, APPLICATION AU DOSAGE
DU FER, DE L'URANIUM ET DU PLUTONIUN
] COEEL e P REGNAUD
I pasrtcosent da Plutoninm, Commisearint & PlEacigie Atomigre, Contre d*li0edrs Nolaices,
Fentenay-any-Rates, Seine ( Fronee)

(teen b 2 Cotobee, 1giin)

La volmeiliie pan e <ulfade eéifgue, apees séduction &k eole de Jones, est une
s ptthenles des plus prdvises promd ks wdthodes saplites de ddtesaiantion da ter,
de Paevanivin et du phtoninm. Mads en milien sitdgoe, elle devient impativable A
mnin< et puéatablement wn chanpement e mitlea gae dvageantion en présence
Qacide <uthrbpoe coneenid, Coci vompligne bes imnnfpuintions et en soginente §a
disie, santomtabans fe cee da phidoninm, ob i est nd essaive Wellveluer ces opdsations
vir bsite S g, ), B oplns Jodte andson, powre Pacaniao fodid qul néeessite wine
IRIE TR TRV N

oy peratinue, b sobation sEwsmimn et Qe platonbiom dant on désiie cantifler T
fenvm e trarvent le ph somvent en ilicn nitvigoe, Lacble gitidque est en ellel
Uanvidde b pbs vl bndustrivileaent, que on soit pon n teane de Pappancitlage
v sonusion, on pean be procédeé chimisgue propremest dit,

o e Lt oFeflectng s conbidde i B foie piceis, snpide, et comigedible avee by
comteaintes impnsde e fes protections cantee les imyvonnements el fiy, une nonvelle
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Fractionation of Inorganic Phosphates in Calcareous Sediments?

ARNOLD H. M. HIELTJES AND LAMBERTUS LIJKLEMA!

ABSTRACT

The selecttvity of current fractionados schemes [or ipocganic
phosphaies in sediments hss been iested om pare compoamds. Resain
[ndicate thet effective remiovil of cicium carbomaie throegh am-
monium chioride exractios i3 necemary i order to achieve satis{ac-
tory discriminatios betwees iros- or smnmisum-bound phosphates
and culciom phospantes. A simpie exxraction procedure besed os this
information has been 3ppiied 10 the sedimeurs of Lake Brieile.

Additional Index Worde sediment phosphate. phosphate extrac-
tiom, sorpdon oa caicium carboante.

Hieltjes, A. B M.. and L. Lijkiemna, 1920 Fractonxtion of inorganic
phosphates inaicareous sedimenrs. J. Eaviron. Qual. $:405-07.

1

Physical and chemical characterizaton of sediments is
important for the comprehension of the phosphate ex-
change processes berweza bottom sediments and overiy-
ing waters. In many lakes a significant fraction of the
annual phosphate [cading accumulates in the sediments.
Depending upon environmental conditions partial re-
lease of these phosphates may occur. Solubility of phos-
phate in the interstitial water of a sediment under pre-
vailing conditions of pH, redox potential, and ionic
strength is conrroiled by the chemical compesition of
the phesphates present and their interactions with other
minerals or amorpbous materials. The association of
phosphate with iron, aluminum, and calcium, and the
adsorptive properties of carbonates and clays are of

especial intersst.
Several extraczion schemes have been deveioped for

the =lucidation of the chemical nature of soil and sedi- -

' Contribution of the Dept. of Chemicaj Enginerring, Twente Univ.
of Technology, P.O. Box 217, Enschede. The Netheriands. Reczmived

19 Nav, 1979.
' Research Assistant and Assoc. Prof. of Eavironmental Engineer-

ing. respecuvedy.

ment phosphates. The shortcomings of Chang and
Jackson’s (1957) original procedure were demonstratad
by Williams 2t al. (1967, 1971a, 1971b). These authors
proposed a fraczionation scheme (1571a) that allows dis-
tinction betwesn iron- and aluminum-bound phosphates
vs. calcium phosphates in caleareous lake sediments.
Their method is widely used for the characterization of
inorganic phaspnates.

The reszarch reported hese is an investigation into the
feasipility of Williams’ scheme and 2 method proposed
by Kurmies (1972) for the characterization of inorganic
phosphares. Natural sediments used in this project were
ootained from Lake Brielle, a shallow sutrophic hard
water lake southwest of Rotterdam, the Netheriands.

MATERIALS AND METHODS

Sediments from Lake Brielle were colleced with an improved
Jenkin mud sampier. The water desxh at the sampiing gres varied
berwesn 4 and 10 m. After division into 2-c2 ayers and partial de-
watering by appiiczztion of N, pressares up @ § aom, the sedioemt
samples were stored ar 4°C. Water content was sstumated by drying
dupiicate sampies 2t 110°C and estabiishing the loss of weighe, In ail
extractions of natural sediments weg sxrples were gsed. Resuits pre-
semed here were obtained with the top layer of the sediment. Synthetic
marerials ysed wers ydroxy-apetite Ca,(PO.LOH (Riedel-de Haen
A.G.; chem. pure); caicium phosphates Cay(PO.), (Mercky chemn
pure); sluminum orhophocphates ALPO,H,O (BDH; chem. pure)
1nd 1 smspension of frehly precipiated ironiydraxy-phosphate, aged
by standing or moderate hexting. The fracdonasion schemes used &re
summarized in Table . Unlesm sed otherwise the extracnod
temperature is 20°C. Cur modificarion of Xurmies’' procedure coo-
sisrs of the oe of NH.CV/ ethanad mixrare instzad of an akcobobic sodv-
tion of XCL. Filtradca (0.45-sm membrane) aflor each caracton wiF
preceded by contrifugtoa,

The Murphy and Riley method (1962) was used for determination
of inorganic P in the dlear extraczs. Stroagly afkaline or acd solutons
were neutralized pricr to analysis. Calctum was dezermined by atomic
absarption specrophotomery with 1 Yarian Techtren 1100, The &r-
bonate content of sadiments was metsured (hrough velumetric o6
termination of the CO; liberated by acd digestion.
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Tabie |-~Fractionatian sciiemes compared (n this ressarch. Wet sampiea cantaining X0 mg of dry sediment

were extraeted in esc procedure.
Machod
{ prace.
::::xma.-d 11) Williams ec ai. 119712 12 Kurrmas (1972, modifisd 13) Hieltjea. Lijklema
y - T'wo conaacative ertractions, 2 Sours, Two consmscitive extraczons. 2 hours,
with a muxnore of 20 cu LW NH,.C enel 50 i LA NH, C: pH of -
and 30 mi echmnnt: pH of axtracrant tractant sagjusted at 7
adjusted 27
Fe = Al 17 hoary wzh 50 mi 0. LY NaQR/NLW 17 bours with 50 mi0.1¥ NaOH 17 hours wvith 50 mi 0.1.Y NeOH
NeCt (S ounac 80°C meh S0 miaf a
mixtore of 0.3 Ne-citracta, | gNe
ditibonita, and LMW NeaHCD, (CDR)
Ca 1 hour with 50 ml 0.AN HC 24 hours with 50 mi QSN HC 24 bours with 50 ml 05N HC,

RESULTS AND DISCUSSION

Phosphate sclubility of some representative pure
compounds in the major extractants is shown in Table
2. .

The main conclusion from these experiments is the
unsuitabiliry of the NaOH/CDB combination for the
separation of calcium-bound phosphates and iroo-
aluminum-phosphates as outlined in Williams’ scheme
(Tabile 1, method 1). The CDB extraction aims at soiu-
bilizarion af the phosphate adsorbed on calcium car-
bonate during the NaOH treatment and of phospbates
occiuded in iron-hydroxides. However, apparently sub-
stantial amounts of caldum-bound phoshate is solubil-

.ized by the CDB-reagent, for which the strongly com-

plexing citrate ion is responsible. Williams et al. (1976)
demonsorated that the solubility of narurally occurring
apatite in this reagent is much less. However, X-ray
analysis did not reveal the presencs of this mineral in.
our sediments. Acrually caldte and dolomite were the
only calcum-containing minerals that could be
determined. Hence, ‘we cannot be sure that any calcjum-
bound P present in our sediments will be insoluble in the
CDB-reagent. Especially in sediments low in calcum-
bound P, this will cause sericus underestimation of this
fraction. Prevendon of phosphate adsorption on the
carbonares in calcareous lake sediments during the
NaOH extracrion can be achieved by compiete removal
of the carbonates prior to the alkaline treatment.
Neutralized ammonium chiloride solutions of 1.0 or
0.5M as used in the original procedure of Chang and
Jackson (1957) and in Williams’ ez al. (1967) first modi-
fication of this method are very effectve in the removal
of carbaonates and loosely bound calcum ijons. How-
ever, this reagent also dissoives some phosphate {rom

the compounds shown in Table 2.
Tahle 2—Pwoms of erthephosphate extractad [rom dry,
powdared synthetic pbesphats compounds by
varisus resgents.
Extractant? CalPOLOH CaPOS 'Pa~P AlPQ,.H,0 :
%af?P uq:cud

UM NH.CipH=T 34 44 et s

ALY NaOH <l <ig |y 9.0

00} ] 32 a8 -2 T X ]
. ASNHC . loos 989 | 944 100.0

T Total samoants of P in sarsples veried betwesn (L4 and 2.8 mg for the Ca-
enmpounds and ws about 2 W 4 mg for Lhe irooe and slumisum phoe
phatan. Flfty ml of reagent (a esch extraction. CBD = atreta-dithioruts
bacartonaca (see Tabde L)
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Although the percentages fluctuate around the fairly
insignificant value of about 5% for the compounds
tested, somewhat higher values can be axpected when
smaller amounts of P-containing compounds are
present in the natural lake sediment samples (about 50
mg) upan extraczion with the same volume (S0 mi) re-
ageat. However, increasing the extractant/sediment
ratio revealed only slight increases in the percantages
solubilized unless insignificantly small amounts wer=
tested.

The solubility of the iron-phosphate marerial with an
Fe/P molar ratic of $:1 was hardly changed by pro-
longed heayng of the suspension; upon drying at 110°C
the solubiliy in NH.Cl decreased to about 2% of the
phosphatepresear in the sample.

Kurmies (1972) suggested the use of an alesholie XC1
sohmion for the elimination of soiuble and loosely
bound caicium. This methed proved to be inappropriate
for the removal of carbonates from calcareous sedi-
ments. Henes we ried to compromise by application of
a mixrure of ethanol and ammonium chloride as indi-
cated in Table |.

Resuits of the extraction procsdure (method 2) and
the procsdure with IM NH.C] (method 3) as obtained
with some sediments from Lake Brielle are presented in

Table 3—Orthaphosphate and calcinm exiraction from

Lake Brielle sedimenc samples.
Meth -
odt  Exmracans 1 2 3 4 L]
4@ g dry seaiment

2  Aleohaniic NH,.C-P 134 268 ° 24 7 70
3 NH.C-? . 321 n8 3 o7 845
4 - - - - -

2 Alcoholle NH.CICa 25.500 20,500 13.7 21.500 23.100
3 NHCG 53.700 48500 358500 312000 170.800
4 - - - - - -

2 NsQH-? 2433 l.08s 321 322 818
3 NzOH-? 3.09 1178 396 97 2300
4 NeQH-? 2.548 1293 159 07 1.582
2 HCRP 1.334 [ 2} 40} S84 1.473
3 HC}P 521 528 14 914 1.010
4 RC-? 1.141 872 42 1.094 492
: Totai P 1.387 1,964 748 1313 4,158
h] Total P 1.941 1.93% 783 1208 4.158
4 Total P 1987 1,968 T2 L3302 404

Sampling depeh, m 9.0 9.0 9.0 4.0 10.0
% CaCO, in mmgple 128 14.3 183 4.8 1a.2

T Mothod & modified Kurrrues 11972 Method 3: Hixitjes and Lijklema:
Mechod 4 same 18 sbove with omusaion of NH.C extrscuon Mean
vulues of duplicate samples.

2 gt
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of arthecacsphats extrectad
by twa proosiwres.
Sarmpie
§ T 8
g Py dry secimamt e
T30 1.960 a7
237 442 398
1..87 2592 1388
117 832 280
897 1874 1.028
1014 2508 1238
44l 433 315
.Y 474 isg
1.508 .030 L0
1585 2.580 1835
1.700 440 1.900
——— “C‘( s irnant
200 82,100 74,100

o WiBams (19712212 wvya-_nﬁmm

i “The CaCO, conteat of these sediments ranged
0. tc 18% by wt, the total P content is in the
0.75 o 4.0 mg per g dry wt. Also, resuits of
Bk }HC] exrractions without previous NHLCl ex-

B {methed 4).

s with Kurmies’ modified extraction scheme
peompiete removal of calcinm carbonate from
hencs part of the phosphare liberated in the
P can be resorbed by the remaining carbon-
Btteei the camulative extraction of phosphate in
baf two sieps is lower in method 2 as compared to
3. This resuits in overestmation of the Ca-
hosphate in the HC] exxracdon; the same is true
. removal with NHLCl is applied.

wrdes 2, 3, and 4 the pardal carbonate removal
N Intermediate resoits for the HCl exracdon. In
"1 spparently the remaining carbonate in method
mbs more phosphate than the unchanged sediment
during the NaOH extraction. Although the
axtraction in the proposed method may remove
P Sound phosphate, as suggested by the resuits
Bd in Table 2, the quantires dissoived in NFHLCl
gfecly unimportant and it is felt that preveaton
jgpticn on carbonates is more significant.

Ner 1o compare overail resuits of our methed
Bfams’ NaOH-CDB-HCl exrraction procedure,
mpics have been analyzed in both ways. The
are summarized in Table 1, the resuits are
't Table 4. Although the differences are small

Bdency is that Wiliamns’ method yields 2 lower
W Stion. This can be arributed to some dissolu-

m “Somnt? in the CDB xep. As men-
atife coudd be detected in our sample, hence
‘of . the calcum-P compound is oo cear.

Another exzlanatiot for the differencs is presence
of some occluded iron phosphatas in the anu:;la which
are dissoived in CDB, but will not be removed untl the
HC] extraction step in the proposed scieme. This would
also explain the small differences in towal P extraceed. In
fact, the characterization of the phosphates is deﬁ;xed
by the analyrczal proc=dure. Apn advantage of the
NH.Cl-NaOH-HCl method is the anaiytical simpliciry;
the estimation of phosphate through Murphy and
Riley's method requires a rather cumbersome destryc.
ton (Wildung et al., 1977) of CDB extractant prier to

Sediment samples from the deeper parts of Lake
Brieile have carbonate contents up to 25% by wt. The
phoshate content in these samples is abcut 4 t0 § mg per
g dry wt.

Anaerobic conditions at the sediment-water interface
prevail in the deeper parts of the lake; hence an accurats
estimation of the iron-associated phosphates for thess
carbonate-rich sediments is of paramount importance,
The abseace of significant amounts of aluminum in
NaOH extracss and the solubilization of considerable
amounts of phesphate in oxygen-free suspensions of
sediment upon proionged standing indicate that iron
compounds are largely responsible for the phosphate in
the NaOH-fracdon.
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CaP | 2a 20 {22 2a|wa| 2e | 2|20 2m)2m]2n]t|m v
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1Ske 2 e ws | va | e na wa » (e | va | s 1 s | rva
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Documentarion
Donna Seaver, Writer
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Donna Seaver, Writer
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Craig Anderson, Student Assistant
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Photos

Jack Kelly Clark, Principal Photographer
Larry Strand, Photo Librarian

Pest Management Guidelines

Barbara Ohlendarf, Coordinator

Mary Louise Flint, Technical Editor

Margaret Brush, Productdon

Christine Joshel, Pesticide registration verification

Steve Dreistadt, Larry Strand, Cheryl Weber, Pattie Gouveia, Barbara Ohlendort, and Mary
. Louise Flint, Web enhancement through Hypertext
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Quality Assurance Project Plan
Clear Lake Basin

Water Sampling Sites

Middie East Fork
Middle West Fork

Hunter Bridge

Rancheria Road A Clear Lake Sampling Sites

@ Creek Sampling Sites
Stream Reach Types
/" Intermittent Streams
/\./ Perennial Streams
Clear Lake
| ] Watersheds

Scolts Creek
Eickhoff Rd

South Fork
Scolls Creek

=z -

10 Miles




Methods and Information about the County Clear Lake Database

File Location: D:\water\lakedata\lakedata.mdb Access '97 Q‘ ’S\, d

Tables:

o  "Clear Lake Core Data"- Includes averages of Fe/Al-P(NaOH) ug/g, Ca-P(HCL) ug/g, Res-P ug/g,
Total P ug/g for each core section for data compiled from 1995 to present. Upper Arm data was
compiled from Upper Arm Core Data table to be incorporated with the present and future DWR
collected cores at their 3 sites.

¢ "Ekman Dredge Sediment Data" - Fe/Al-P(NaOH) ug/g, Ca-P(HCL) ug/g, Res-P ug/g, Total P ug/g
measurements for samples collected from 1991 to present. Includes data incorporated from the Clean
Lake Report STORET data and the County's collection.

o "Lake Levels" - Lake levels for samples dates used in Lake Volume calculations. Data obtained from
DPW records of Lake Levels.

e "Lake Volume Conversion Table" - Conversion factors used in conversion of concentration
measurements to metric tons. Source of data: Clean Lakes Report Chapter 6 Methods.

e  "Orthophosphate Data" - Orthophosphate measurements in [ppm] for lake water samples. Includes data
incorporated from the Clean Lake Report STORET data and the County's collection. -

o "Sampling Site Summary” - Summary of sampling dates from 1991 - present.

"Sampling Site Codes" - Sites codes and names of sampling sites used in the Clean Lakes Report
"Total Phosphorus Data" - Total Phosphorus measurements in [ppm] for lake water samples. Includes
data incorporated from the Clean Lake Report STORET data and the County's collection.

¢ "Upper Arm Core Data" - Includes individual measurements and averages of Fe/Al-P(NaOH) ug/g,

Ca-P(HCL) ug/g, Res-P ug/g, Total P ug/g for each core section for data compﬂed ﬁom 1995 to
present in the Upper Arm.

Queriés/Methods of Calculations

Ekman Dredge Summary: Averages mutiple measurements of samples by date.

Source Data: Ekman Dredge Sediment Data table _

Grouped by Location and Date. Then average of Fe/Al-P(NaOH) ug/g, Ca-P(HCL) ug/g, Res-P ug/g, Total
P ug/g measurements. Location = "UA", "HOS", "NAR", "RATT", "LAE", "LAW".

Ekman Dredge Lake Arm Summary: Averages measurements by Lake Arm for each date.

Source Data: Ekman Dredge Lake Arm Summary query linked to Sampling Site table by Location;
Sampling Site table linked to Lake Volume Conversion Table by Lake Arm,

Grouped by Date and Lake Arm. Then average of average of Fe/Al-P(NaOH) ug/g, Ca-P(HCL) ug/g, Res-
P ug/g, Total P ug/g measurements,

Ekman Dredge Lake Bed Area Conversion: Weighted measurements by % lake area.

Source Data: Ekman Dredge Lake Arm Summary query linked to Lake Volume Conversion Table by Lake
Armn. Conversions calculated by taking Fe/Al-P(NaOH) ug/g, Ca-P(HCL) ug/g, Res-P ug/g, Total P ug/g
measurements and multiplying by Proportion of Lake Bed area of given Lake Arm.

Ekman Dredge Average Results: Summarizes measurements over entire lake.
Source Data: Ekman Dredge Lake Bed Area Conversion query. Grouped by date and sum of Fe/Al-
P(NaOH) ug/g, Ca-P(HCL) ug/g, Res-P ug/g, Total P ug/g measurements.

Wednesday, October 01, 1997 _
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Ekman Dredge Phosphorus Metric Tons: Calculates metric tons of measurements in lake.

Source Data: Ekman Dredge Average Results query. Grouped by date. Tons of sediment calculated by
taking Fe/Al-P(NaOH) ug/g, Ca-P(HCL) ug/g, Res-P ug/g, Total P ug/g measurements and plugging into
following equation:

Tons of [parameter] in secliment = [Sum of parameter in Lake]*D*E*F*G*H
D =1.25 g/cm”3 (Assumed density)

E =0.13 (Assuming 13% Sediment)

F = 10 cm (Assumed thickness of Layer)

G =1.37 x 10"12 cm”2 (Area of Lake Bottom)

H = 1 x 10”12 Metric Tons/Micro gram

Refer to Clean Lakes Report Chapter 6 Methods

Lake Volume Calculations: Calculates volume of lake for a given Lake Level

Source data: Lake Level Table

Lake Volume (acre feet) = ([Lake Level] / 6)* (39551 + 4* 39551*exp(0.0133*[Lake Level}/2) + 39551 *
exp(0.0133* [Lake Level] )) + 841800

Source of equation: Tom Smythe

Total Phosphorus Summary: Total Phosphorus Data for surface measurements
Source data: Total Phosphorus Data Table
Group by Date, Location (Where = "Surface"), and Site. Average of Total Phosphorus Measurement.

Total Phosphorus Lake Arm Summai'y: Averages measurements by Lake Arm for each date.
Source Data: Total Phosphorus Summary query linked to Sampling Site table by Site.
Grouped by Date and Lake Arm and then Average of Total Phosphorus (ppm).

Total Phosphorus Lake Volume Conversion: Weighted measurements by % lake volume

Source Data: Total Phoshporus Lake Arm Summary query linked to Lake Volume Conversion table by
Lake Arm.

Converted Total Phosphorus = Total Phosphorus * Proportion of Total Lake Volume

Total Phosphorus Average Results: Summarizes measurements over entire lake.
Source Data: Total Phosphorus Lake Volume Conversion query
Group by Date and sum of converted Total Phosphorus

Total Phoshporus Metic Tons: Calculates metric tons of measurements in lake.
Source of Data: Total Phoshporus Average Results Query linked to Lake Volume Calculations by date.
Metric Tons of phosphorus = Sum of Converted Total Phosphorus * Lake Volume (Acre - feet) then

convert units to metric tons.
Pete Total Phosphorus Summary: All phosphorus data by date for Pete's graphs.
Forms:

Core Entry Data Form: Form to enter results from cores taken by DWR and analyzed by Hopland Field
station at 3 DWR sampling sites. Data entered goes into Clear Lake Core data table.




Notes about Data 'file structure:
D:\water\lakedata\

~\Archive
Dana Thibeau's original files of the County's lake data. All of this data has been incorporated into the
LakeData database in Access '97.

~A\CLR Data
Text files of data that were submitted to the EPA STORET system. This data was generated in the Clean

Lakes report. All of this data has been incorporated into the LakeData database in Access '97.

~\DWR Lake Data
Text files of data obtained from the DWR containing data from their monthly sampling program.

~\Charts For Pete

Data used to generate figures for Dr. Pete Richerson for the First Annual Clear Lake symposium. This data
was exported from the LakeData database into Excel. Contains data from 1991 to June of 1997 for
Phosphorus and UA core data. Power Point presentation contains figures used for report.

Future data

Ekman dredge samples are currently not being taken anymore at the present time, therefore the database
and charts for the symposium report contain all the data for the Ekman dredge samples

The County is no longer (as of August 1997) performing monthly lake sampling. The DWR is continuing
their monthly sampling regime at their 3 designated sites (since 1960's). These sites closely coincide with
the County's sites. The DWR samples for all of the parameters (and more) that the County's program did.
Therefore all of the future water quality results will be available from the DWR. We have already set up
communication to receive the data periodically and this data will be set up in a separate database. Any
additions to the symposium charts will need to be done specifying the new sample sites and merging final
data from both databases because of differences in file formats and data. This can simply be done by
extracting final values-from the DWR database and running them through the same calculations listed
above.

Core samples are now being taken by the DWR at the 3 sites. This data is analyzed by Chuck Vaugn at the
Hopland field station and entered into the LakeData database as described above.





