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Introduction
Data Usability and Assessment Review

CDM Federal Programs Corporation (CDM) was contracted by the Santa Margarita
Lagoon Dischargers, through the Bureau of Reclamation (BOR), to perform data
collection and monitoring of the Santa Margarita Lagoon per the San Diego Regional
Water Quality Control Board's (SDRWQCB) Investigative Order R9-2006-0076.

The Santa Margarita Lagoon Dischargers include the following parties:

Marine Corps Base (MCB) Camp Pendleton

Naval Weapons Station Fallbrook

County of San Diego

California Department of Transportation (CALTRANS)
Riverside County Flood Control and Water Conservation District
City of Temecula

City of Murrieta

The coastal lagoons of San Diego County represent approximately one-third of the
remaining estuarine acreage in Southern California and provide critical natural
habitat for terrestrial and aquatic species. The Santa Margarita Lagoon is listed on the
State's 303(d) List for nutrients/eutrophication.

The data collected by CDM will be used by the SDRWQCB for development of
models and use in developing total maximum daily loads (TMDLs) for the Santa
Margarita Lagoon. Setting the appropriate TMDLs is based on an understanding of
the hydrodynamics, sources, loading, transport, and cycling of constituents of
interest. Dynamic simulation models are tools utilized for determining load
allocations as well as fate and transport in the lagoon. Complete data required to
develop these models are not currently available for the Santa Margarita Lagoon. The
purpose of the monitoring program is to address the principal data needs and provide
the data to the SDRWQCB for development of watershed loading and water quality
models for the targeted contaminants of interest in the Santa Margarita Lagoon.

The purpose of this data evaluation is to evaluate the field data and determine
whether they meet the quality objectives outlined in the Quality Assurance Project
Plan (QAPP), Santa Margarita Lagoon Monitoring for the RWQCB Investigative
Order R9-2006-0076, San Diego County, California, Revision 1 (CDM September
2007).
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Section 1
Data Collection Objectives

CDM performed continuous measurements for five parameters (conductivity,
dissolved oxygen (DO), pH, temperature, and turbidity) at three fixed sites within the
Santa Margarita Lagoon and river. These three sites (Segment 1, Segment 2, and Mass
Emission) correspond to the same three locations where water quality samples were
collected during dry and wet weather conditions and analyzed as part of the overall
Santa Margarita Lagoon Monitoring Project.

Table 1-1 describes in detail the continuous monitoring requirements versus the actual
collection effort carried out by CDM as required by the Final San Diego Coastal
Lagoons TMDL Monitoring Work Plan, June 18, 2007 (Work Plan). This Work Plan
was developed by the Southern California Coastal Water Research Project (SCCWRP)
and was the basis upon which the Lagoon Dischargers were directed to conduct the
Santa Margarita Lagoon Monitoring effort.

In order to be compliant with the Surface Water Ambient Monitoring Program

(SWAMP), the SDRWQCB required a QAPP to be developed. An approved QAPP
Santa Margarita Lagoon Monitoring for the RWQCB Investigative Order R9-2006-
0076, San Diego County, California, Revision 1, was developed in September 2007.

Table 1-1 Summary of Required Field Collected Data

Project Task Required Collection Effort
Continuous Daily Weather information: Collect rainfall, Obtained these weather data from the Marine Corps Air
Monitoring wind speed and direction, air temperature, and | Station Weather Office.

percent humidity data. Collected from January
1, 2008 through September 30, 2008.

Flow Data: Collect continuous data for flow Obtained these data from the USGS San Ysidora gage.
from October 2007 to September 30, 2008.
Flow data collected from existing U.S.
Geological Survey (USGS) San Ysidora gage.

Water Level: Collect data for water level via Obtained these data from the USGS Santa Margarita River
USGS Santa Margarita River at Oceanside at Oceanside was used as a proxy for the water level.
gage to correspond to Segment 1 and
Segment 2 continuous monitoring schedule.

Mass Emissions (ME) site:

Collect continuous data for conductivity and Begin recording (October 4, 2007) for conductivity and
temperature parameters from October 2007 | temperature
to September 30, 2008.

During Four Index Dry Periods: Add Added DO, pH, turbidity (March 19, 2008); CDM collected
continuous data for DO, pH, and turbidity these parameters as additional optional readings to provide
only during Index periods. additional data points.

August 15, 2008; 0900 — last recorded reading at Mass
Emission (ME) site due to dry condition.

CDM 11
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Table 1-1 Summary of Required Field Collected Data

Section 1
Data Collection Objectives

Project Task

Required

Collection Effort

Segment 1 (S1) and Segment 2 (S2) sites:

January 1 to March 31, 2008: Collect
continuous data for conductivity,
temperature, and turbidity.

Begin recording for conductivity, temperature, and turbidity:
Segment 1 (January 30, 2008); Segment 2 (February 5,
2008);

Additional non-required parameters collected: pH and DO

April 1 to May 31, 2008: No data collection
required at Segment 1 (S1) and Segment 2
(S2).

CDM agreed with Lagoon Discharger to leave sondes in
place and continue collecting all 5 parameters, beyond
Work Plan requirements, in an effort to bolster dataset and
to mitigate data gaps during January to March 2008.

June 1 to September 30, 2008: Collect
continuous data for conductivity,
temperature, and turbidity.

CDM collected all 5 parameters (DO, temp, pH,
conductivity, and turbidity) during June through September
2008 on a continual basis. DO and pH were collected
beyond Index periods in effort to bolster dataset and
increase completeness percentage.

Four Index Dry Periods: Only during Index
periods, add DO and pH parameters in
addition to conductivity, temperature, and
turbidity.

DO and pH were programmed for continual collection
during the four Index periods.
Index Period sample days:

Index 1: January 30, 31; Feb. 1,2,6,7,8
Index 2: March 24, 25, 26, 31; April 1, 2
Index 3: July 21, 22, 23, 28, 29, 30

Index 4: Sept 23, 24, 25, 29, 30; October 1
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Section 2
Summary of Continuous Data Collection
Performance

Fixed sondes, measurement devices for collecting water quality parameters, were
placed at three designated locations within the Santa Margarita River system.
Segment 1 (S51) was located near the mouth of the lagoon and located west of the
Interstate-5 Freeway bridge. Segment 2 (S2) was located upstream of S1 and west of
the Stuart Mesa bridge. The third collection site was the Mass Emission (ME) site
located west of the Basilone Road Bridge and serves as a data point representing
loading input into the Santa Margarita Lagoon. Table 2-1 identifies the equipment
used for this continuous data collection effort.

Table 2-1 List of In Situ Field Equipment

Site Sonde Duration of Use
Mass Emissions In Situ Troll 9000 and Troll 9000 used from collection start to May 23,
YSI Environmental 6920 2008; YSI 6920 used after May 23, 2008.
Compact Sonde [Note: Due to equipment failure, Troll 9000 was
replaced with YSI 9620 sonde after May 23,
2008]
Segment 1 YSI Environmental 6920 Entire duration of data collection
Compact Sonde
Segment 2 YSI Environmental 6920 Entire duration of data collection
Compact Sonde

The ongoing effort for maintenance and calibration of the in situ sondes was a
challenge during the course of the project. All three sites experienced equipment
malfunctions resulting in data gaps. ME and S2 sondes were particularly problematic
and required replacement sondes to be installed.

The DO sensors were also problematic and susceptible to fouling. DO sensors often
were "re-built" with replacement DO sensor cleaning kits during calibration servicing.

In July and August 2008, the ME site had intermittent and extended dry periods that
lead to eventual removal of the ME sonde on August 15, 2008.

Table 2-2 provides a summary of the operational performance history of the three
fixed sondes installed to collect for continuous monitoring at the S1, S2, and ME sites.

CDM 21
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Table 2-2 Continuous Sonde Performance Periods

Section 2

Summary of Continuous Data Collection Performance

Start
Site Date/Time End Date/Time Interval | Parameters Notes
Mass Emission | 10/04/07; 1521 10/04/07; 1524 30 min temperature, Collect two required parameters
(ME) conductivity
10/04/07; 1524 11/02/07; 1105 Data Gap Probe stopped functioning after
disconnect with handheld
download device; battery issue;
CDM contacted BOR and
offered to collect extra month at
back end of project to make up
for loss of data; BOR contacted
RWQCB, but RWQCB declined
to have CDM collect additional
month.
11/02/07; 1105 11/21/07; 1435 30 min Temperature,
conductivity
11/21/07; 1435 12/14/07; 1033 Data Gap ME probe was damaged by a
prior storm and was not
functioning during this period.
12/14/07; 1033 03/03/08; 2003 30 min Temperature, | Replacement ME sonde
conductivity installed on 12/14/07
03/03/08; 2003 03/19/08; 1431 Data Gap Low battery voltage problem
ended recording; replacement
conducted on 3/11/08; Clock
was not reset after battery
change; system date defaulted
and caused a further recording
error.
03/19/08; 1431 05/08/08; 1014 30 min Temperature, | Recording problem corrected on
conductivity; 03/19/08; CDM decided to
add DO, collect additional non-required
turbidity, pH parameters (DO, pH, and
turbidity) for extra data points
05/08/08; 1014 | 05/08/08; 1131 Data Gap Brief data gap due to servicing
of sonde
05/08/08; 1131 05/23/08; 1027 30 min Temperature,
conductivity,
DO, turbidity,
pH
05/23/08; 1027 | 05/28/08; 1330 Data Gap Equipment malfunction required
replacement of Troll 9000 unit
with YSI 6920 unit, on 05/28/08;
Equipment supplier did not have
a replacement Troll 9000
available
05/28/08; 1330 08/15/08; 0900 30 min Temperature, | ME sonde removed due to no
conductivity, flow conditions
DO, turbidity,
pH
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Table 2-2 Continuous Sonde Performance Periods

Section 2

Summary of Continuous Data Collection Performance

Start
Site Date/Time End Date/Time Interval | Parameters Notes
Segment 1 (S1) | 01/03/08 01/30/08; 0830 Data Gap Installed S1 sonde on 01/03/08
and left running; batteries
changed on 01/27/08;
Battery problem discovered
after the fact; When connected
with handheld download device,
sonde appeared to be
functioning normally but was
actually being powered by the
handheld device;
When handheld removed, the
sonde was not powered up and
not actually recording
01/30/08; 0830 08/15/08; 0930 30 min Temperature, | New battery reinstalled on
conductivity, 01/30/08; sonde functioning
DO, turbidity,
pH
08/15/08; 0930 | 08/15/08; 1015 Data Gap Brief data gap due to servicing
of sonde
08/15/08; 1015 10/01/08; 1300 30 min Temperature, | Experienced data download
conductivity, connection error; YSI sonde at
DO, turbidity, S1 replaced with sonde
pH (removed from ME site on

08/15/08); DO sensor rebuilt
prior to installation;

Between 08/15 and 08/19, S1
sonde had a DO sensor
problem;

On 08/19/08, replacement YSI
6920 sonde installed.
09/12/08 - unable to calibrate
DO sensor; determined sonde
installed on 08/19 to have
defective optical DO sensor
(confirmed by Pine
Environmental Tech support);
another replacement ordered
and installed on 09/19
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Table 2-2 Continuous Sonde Performance Periods

Section 2

Summary of Continuous Data Collection Performance

Start
Site Date/Time End Date/Time Interval | Parameters Notes
Segment 2 (S2) | 01/03/08 2/5/08; 1430 Data Gap Installed S2 sonde on 01/03/08
and left running; batteries
changed on 01/27/08; battery
problem discovered after the
fact; when connected with
handheld download device,
sonde appeared to be
functioning normally but was
actually being powered by the
handheld device; when
handheld removed, the sonde
was not powered up and not
actually recording;
01/30/08 - S2 sonde was
discovered to have additional
operability problems;
replacement on 02/05/08
02/05/08; 1430 02/10/08; 1530 30 min Temperature,
conductivity,
DO, turbidity,
pH
02/10/08; 1530 03/10/08; 1430 Data Gap S2 sonde stopped functioning
due to battery problems;
2/27/08 service revealed when
handheld device is connected,
sonde appears to log data; in
"unattended" mode, data was
not collecting
03/10/08; 1430 05/01/08; 0830 30 min Temperature, | Replacement sonde installed
conductivity,
DO, turbidity,
pH
05/01/08; 0830 05/08/08; 1130 Data Gap Downloaded file erased
mistakenly due to difference in
operability/software when
handheld is connected to sonde
versus when handheld is
operated with no sonde
connection
05/08/08; 1130 05/15/08; 1000 30 min Temperature,
conductivity,
DO, turbidity,
pH
05/15/08; 1000 05/30/08; 1430 Data Gap S2 sonde malfunctioned and
could not be corrected with tech
support; replacement sonde
arrived and also had defect
upon deployment; Installed a
working sonde on 05/30/08
05/30/08; 1430 10/01/08; 1430 30 min Temperature,
conductivity,
DO, turbidity,
pH
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Section 3
Data Review

Collection of field parameters with in situ sondes is challenging from an operational
perspective. The fixed sondes were required to log data and be operational for
24 hours per day for an extended period of time.

The dynamic nature of the lagoon due to the watershed input and ocean tidal
influence further presents challenges. Since the probes are left in place, the sensors,
particularly for DO, are prone to fouling and required frequent cleaning and
membrane replacement.

CDM performed a review of the entire set of continuously recorded data for each
parameter in order to determine which data to qualify, and which data were usable
for purposes of the TMDL model effort. DO and conductivity are the most important
parameters for the lagoon modeling effort.

Attachment 1 provides details of the review with general observations. Plots were
produced to help examine trends. For instance, the DO readings were examined to
determine if they were following a diurnal cycle pattern or experiencing drift. In the
case of temperature data, it was evaluated to determine if readings were following
diurnal fluctuations.

Review of these field collected data is not a perfect science but requires judgment to
determine which data to qualify and which data to leave intact.

Obvious anomalous readings were identified in cases where the readings were fixed
(and unchanging) over a period of time, were obvious outliers, or implausible
negative readings. Negative value turbidity readings were a common observation for
each of the sites). These anomalous readings were declared invalid.

Continuously collected data are summarized in separate worksheet tabs (Segment 1,
Segment 2, and ME) in an Excel Workbook file named
"SantaMargaritaLagoonField_Data2009 May.xls. The date, time, and recorded
parameters (conductivity, DO, pH, temperature, and turbidity) are shown in each
column of the worksheet. In addition, for each parameter, a qualifying column
documents the reason for invalidating the data record. Qualifying reasons include a
range of reasons to including the following:

Anomalous data - data spike

Anomalous data - data spike/fixed reading
Anomalous data - equipment error
Anomalous data - probe possibly out of water
Anomalous data - prone to downward drift
Anomalous data - data shifts after calibrations
Damaged DO sensor

3-1
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Outlier

Invalid - erratic results
Invalid - negative value
Invalid - no flow at ME

Section 3
Data Review

Table 3-1 lists for each of the collections sites, by parameters, the maximum number of
records that potentially could have been recorded, the number of data records
recorded, and the actual remaining usable records as a result of the data review. Each
of the sondes at the sites collected data on a 30 minute interval, 24-hours per day, for a
maximum total of 48 records each day.

As a result of the data review, data records for each parameter were qualified. The
remaining data resulted in a usable dataset.

Table 3-1 Comparison of Required, Recorded, Qualified, and Usable Records

Site
Mass Emissions Conductivity Dissolved Oxygen pH Temperature Turbidity
Required 17,568 1,248 1,248 17,568 1,248
Recorded 11,962 7,168 7,168 11,962 7,168
Qualified 4,612 3,541 1,079 1,303 3,397
Usable 7,350 3,627 6,089 10,659 3,771
Segment 1
Required 10,224 1,248 1,248 10,224 10,224
Recorded 11,747 9,676 11,747 11,747 11,747
Qualified 3,906 5,592 4 1 5,964
Usable 7,841 4,084 11,743 11,746 5,783
Segment 2
Required 10,224 1,248 1,248 10,224 10,224
Recorded 8,738 8,738 8,738 8,738 8,738
Qualified 3,968 4,390 5 50 2,184
Usable 4,770 4,348 8,733 8,688 6,554
CDM 3-2
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Section 4
Data Quality Objectives

Data quality objectives (DQOs) were established in the QAPP to ensure precision,
accuracy, and completeness. The data quality indicators (DQISs) for field measured
data are expressed in terms of precision, accuracy, and completeness and are listed as
follows in Table 4-1. These established criteria were derived from Element 7 of the

SWAMP QAPP template.
Table 4-1 Data Quality Objectives for Field Measurements
Group Parameter Precision Accuracy Completeness
Field Measurement Temperature +0.5°C +0.5°C 90%
Conductivity + 5% 0.5 uS/cm 90%
Turbidity +5% 0.1 NTU 90%
pH + 5% 0.1 90%
DO + 5% 0.5 mg/L 90%

4.1 Precision

Precision is a quantitative term that estimates the reproducibility of a set of replicate
measurements under a given set of conditions. It is defined as a measurement of
mutual agreement between measurements of the same property, and is expressed in
terms of relative percent difference (RPD) between duplicate determinations.

Since the field measured data were derived from in situ continuous monitored
equipment, there was no true opportunity to collect actual "duplicate" measurements
from the sondes as a means to assess precision between duplicate measurements.

However, beginning in May 2008, prior to each calibration of fixed sondes at S1, S2,
and ME sites, hand-held field measurements were taken with an Horiba U-20 as a
form of backup and additional readings to assist modelers in future efforts. These
discrete readings are provided in Table 4-2 and compared to the readings collected
from the fixed continuously recording sondes at Segment 1 and Segment 2. Table 4-3
also shows a comparison of discrete readings taken at the ME site to readings
collected from the ME fixed continuously collecting sonde.

Since the autonomous sondes record data at 30 minute intervals, the exact times at
which field measurements were recorded with the hand held Horiba U-20 do not
always correspond directly with the times associated with autonomously logged
measurements by the fixed sondes.

CDM 41
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Table 4-2 Comparison of Discrete Readings with Fixed Sonde Collected Readings for S1 and S2

Section 4
Data Quality Objectives

Discrete Field Measurement at S1 and S2 Sites during Calibration
Dissolved
Conductivity | Turbidity Oxygen

Date Segment Time Temp (C) (mS/m) (NTU) (mg/L) pH
05/08/08 S2 11:00 18.51 6.33 3.5 10.07 7.2
05/08/08 S1 11:55 18.77 28.4 19 14.09 7.3
05/15/08 S2 11:00 20.88 3.02 0 8.87 7.4
05/15/08 S1 11:40 23.62 30.1 41.6 14.01 7.6
05/23/08 S2 11:00 20.64 24.1 40.6 7.74 7.0
05/23/08 S1 12:10 15.67 35.5 21 11.63 7.8
05/28/08 S1 14:10 22.58 2.62 66.9 12.52 8.0
05/28/08 S2 14:30 22.32 2 5.8 13.47 8.0
06/05/08 S1 9:15 20.7 48.2 147 8.33 6.8
06/05/08 S2 10:00 20.52 24.6 18.7 6.75 7.4
06/13/08 S1 9:25 22.84 55.9 50.8 6.77 7.2
06/13/08 S2 9:55 25.03 33.2 16.6 4.63 7.2
06/20/08 S1 9:15 23.56 49 60.2 6.16 7.1
06/20/08 S2 9:45 25.31 41.8 28.5 6.8 7.4
06/27/08 S1 11:50 25.53 50.7 61.7 19.99 8.0
06/27/08 S2 12:35 27.35 37.3 275 13.49 7.9
07/03/08 S1 11:20 22.2 56.8 142 5.69 7.4
07/03/08 S2 12:05 24.15 4.95 3 3.37 7.2
07/11/08 S1 11:05 25.3 45.2 12.8 9.41 7.0
07/11/08 S2 11:35 25.75 33.3 43.5 10.11 7.2
07/17/08 S1 15:15 27.49 54.2 165 18.62 7.1
07/17/08 S2 16:30 31.06 44.1 1.1 17.26 7.5
7/23/2008 S2 14:30 29.22 41.2 0 14 7.6
7/23/2008 S1 15:30 29.73 42.2 200 9.95 7.3
7/30/2008 S1 12:00 24.91 45.4 0 13.97 8.7
7/30/2008 S2 17:00 29.85 91.2 0 14.05 8.9
08/08/08 S1 11:10 290.14 38.6 158 19.59 9.0
08/08/08 S2 12:00 27.64 35.5 0 12.74 8.9
08/15/08 S1 10:11 24.08 50.1 0 9.82 8.8
08/15/08 S2 12:05 27.42 78.7 0 10.94 9.0
08/29/08 S1 10:55 23.95 50.5 0 NR NR
08/29/08 S2 11:05 25.08 39.6 0 NR NR
09/05/08 S1 14:30 25.8 75.3 69 16.25 9.4
09/05/08 S2 14:55 29.73 63.1 108 14.8 9.2
09/12/08 S1 10:10 23.26 58.8 111 5.59 8.6
09/12/08 S2 10:55 23.66 58.3 114 2.38 8.9
09/19/08 S1 8:52 21.8 65.2 18 6.42 8.8
09/19/08 S2 9:10 20.33 60 66.5 0 8.6

Note: NR - no record due to equipment error
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Sonde Continuous Recorded Measurement at S1 and S2 Sites
Dissolved
Temp Conductivity Turbidity Oxygen

Date Segment Time (© (mS/m) (NTU) (mg/L) pH
05/08/08 S2 11:30 19.22 7.184 4.00 19.40 7.32
05/08/08 S1 12:00 12.54 0.012 -15.60 10.28 4,77
05/15/08 S2 10:00 19.85 2.103 7.50 7.71 7.66
05/15/08 S1 11:30 20.49 28.652 -6.80 7.51 7.75
05/23/08 S2 NR NR NR NR NR NR
05/23/08 S1 12:00 18.88 42.085 4.50 473 7.92
05/28/08 S1 13:30 20.37 2.527 9.70 11.78 8.05
05/28/08 S2 NR NR NR NR NR NR
06/05/08 S1 9:30 20.38 47.888 414.70 -0.31 7.69
06/05/08 S2 10:00 20.21 16.935 3.80 4.06 7.27
06/13/08 S1 9:30 22.8 48.79 1.80 3.01 7.55
06/13/08 S2 10:00 24.18 20.452 19.20 -3.91 7.87
06/20/08 S1 9:30 24.05 39.149 8.00 2.37 7.37
06/20/08 S2 10:00 25.06 26.981 2.20 -1.83 7.57
06/27/08 S1 12:00 25.9 41.447 21.10 10.32 8.51
06/27/08 S2 13:00 29.06 18.361 -1.90 1.67 8.14
07/03/08 S1 11:30 21.45 74.673 13.30 2.37 13.30
07/03/08 S2 12:00 24.07 13.864 -34.40 1.65 6.34
07/11/08 S1 11:30 25.37 33.212 5.30 5.70 8.08
07/11/08 S2 11:00 25.83 10.98 -41.10 3.74 7.36
07/17/08 S1 15:00 28.62 37.903 66.90 2.05 8.39
07/17/08 S2 17:00 31.06 2.283 -40.50 15.02 8.74
07/23/08 S2 14:37 20.33 0.458 -0.10 9.85 7.88
07/23/08 S1 15:30 26.51 34.449 -8.60 4.76 8.69
07/30/08 S1 12:00 24.89 27.774 -10.30 6.34 8.43
07/30/08 S2 17:00 30.09 17.61 1.10 4,92 8.57
08/08/08 S1 11:00 20.82 0.049 -3.50 8.59 5.26
08/08/08 S2 12:00 28.4 16.12 -0.70 13.40 7.89
08/15/08 S1 10:15 25 44.38 -2.20 35.11 8.64
08/15/08 S2 12:00 21.47 1.225 -4.00 9.51 7.36
08/29/08 S1 11:00 23.89 52.151 -5.50 8.03
08/29/08 S2 11:00 25.07 47.476 2.10 4.31 8.27
09/05/08 S1 14:30 25.11 51.829 -5.30 8.2
09/05/08 S2 15:00 27.39 48.795 24.20 5.45 7.87
09/12/08 S1 9:30 24.11 51.676 -6.00 7.93
09/12/08 S2 11:00 20.24 0.511 -5.50 6.84 7.13
09/19/08 S1 9:00 22.43 48.928 2.5 7.87
09/19/08 S2 9:00 19.94 42.269 14 2.51 7.43

Note: NR - no record due to equipment error
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Table 4-3 Comparison of Discrete Readings with Fixed Sonde Collected Readings for Mass Emissions Site

Discrete Field Measurements at Mass Emission site Sonde Continuously Collected Measurements at Mass Emission site
Dissolved Dissolved
Temp Conductivity | Turbidity Oxygen Temp Conductivity Turbidity Oxygen

Date Time (© (mS/m) (NTU) (mg/L) pH Date Time (© (mS/cm) (NTU) (mg/L) pH
05/15/08 10:15 20.28 1.42 0 10.35 7.2 05/15/08 | 10:01:17 | 16.52 1.142 1404.60 9.143 7.84
05/23/08 9:20 16.06 1.01 699 7.33 6.0 05/23/08 9:27:21 15.99 0.746 644.60 6.852 7.61
05/28/08 12:55 23.76 1.33 1.3 8.4 7.3 05/28/08 | 13:30:31 | 24.36 1.11 1.70 7.8 7.79
06/05/08 8:30 18.93 1.38 6.6 9.07 6.8 06/05/08 8:30:32 18.48 1.378 1.40 8.33 7.55
06/13/08 8:35 19.07 1.3 0 9.12 7.1 06/13/08 8:30:31 19.43 1.311 0.50 8.25 7.18
06/20/08 8:30 20.2 1.29 0 7.75 6.9 06/20/08 8:30:32 20.7 1.433 -1.40 10.85 7.62
06/27/08 10:50 25.54 1.47 1.7 8.07 7.2 06/27/08 | 11:00:32 | 26.29 1.448 -7.30 7.74 7.88
07/03/08 10:20 25.67 1.49 214 8.47 6.9 07/03/08 | 10:30:32 | 26.12 0.048 -8.20 5.24 7.86
07/11/08 10:10 24.97 1.44 9.8 8.28 6.9 07/11/08 | 10:30:32 | 26.41 1.281 -3.70 4.13 8.09
07/17/08 17:15 27.17 0.973 0 7.63 7.0 07/17/08 | 17:30:32 | 26.81 1.008 -1.10 251 8.48
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Section 4

Data Quality Objectives

As an alternative approach to evaluate the precision of the fixed field measured

sondes, Table 4-4 shows RPDs for each parameter using these backup discrete
readings compared to the fixed sonde readings for Segment 1 and Segment 2.

Table 4-4 RPDs Calculated for S1 and S2 Sites

Relative Percent Difference (RPD) — S1 and S2 Sites
Nearest Dissolved

Date Segment Time * Temp Conductivity | Turbidity Oxygen pH
5/8/2008 S2 11:00 4 13 13 63 1
5/8/2008 S1 11:55 40 200 2035 31 42
5/15/2008 S2 11:00 5 36 200 14 3
5/15/2008 S1 11:40 14 5 278 60 2
5/23/2008 S2 11:00 NC NC NC NC NC
5/23/2008 S1 12:10 19 17 129 84 2
5/28/2008 S1 14:10 10 4 149 6 1
5/28/2008 S2 14:30 NC NC NC NC NC
6/5/2008 S1 9:15 2 1 95 215 12
6/5/2008 S2 10:00 2 37 132 50 1
6/13/2008 S1 9:25 0 14 186 77 5
6/13/2008 S2 9:55 3 48 15 2372 9
6/20/2008 S1 9:15 2 22 153 89 4
6/20/2008 S2 9:45 1 43 171 347 3
6/27/2008 S1 11:50 1 20 98 64 6
6/27/2008 S2 12:35 6 68 230 156 3
7/3/2008 S1 11:20 3 27 166 82 57
7/3/2008 S2 12:05 0 95 NC 69 12
7/11/2008 S1 11:05 0 31 83 49 14
7/11/2008 S2 11:35 0 101 7050 92 2
7/17/2008 S1 15:15 4 35 85 160 16
7/17/2008 S2 16:30 0 180 NC 14 15
7/23/2008 S2 14:30 36 196 NC 35 4
7/23/2008 S1 15:30 11 20 218 71 18
7/30/2008 S1 12:00 0 48 NC 75 3
7/30/2008 S2 17:00 1 135 200 96 4
8/8/2008 S1 11:10 33 199 209 78 53
8/8/2008 S2 12:00 3 75 NC 5 12
8/15/2008 S1 10:11 4 12 NC 113 2
8/15/2008 S2 12:05 24 194 NC 14 19
8/29/2008 S1 10:55 0 3 NC NC NC
8/29/2008 S2 11:05 0 18 200 NC NC
9/5/2008 S1 14:30 3 37 233 NC 14
9/5/2008 S2 14:55 8 26 127 92 16
9/12/2008 S1 10:10 4 13 223 NC 9
9/12/2008 S2 10:55 16 197 573 97 22
9/19/2008 S1 8:52 3 29 151 NC 11
9/19/2008 S2 9:10 2 35 130 200 15

Note: Not calculable (NC) due to no recorded (NR) measurements due to equipment error
Nearest time: Discrete measurement times are not always exactly comparable to the recorded time of
reading taken by the continuous sonde.
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Table 4-5 shows RPDs for each parameter using these backup discrete readings

compared to the fixed sonde readings at the ME site.

Table 4-5 RPDs Calculated for Mass Emission Site

Relative Percent Difference (RPD) - ME Site
Nearest Dissolved

Date Time * Temp Conductivity Turbidity Oxygen pH
05/15/08 10:15 20 22 200 12 9
05/23/08 9:20 0 30 8 7 23
05/28/08 12:55 2 18 27 7 6
06/05/08 8:30 2 0 130 9 10
06/13/08 8:35 2 1 200 10 1
06/20/08 8:30 2 11 NC 33 10
06/27/08 10:50 3 2 NC 4 9
07/03/08 10:20 2 188 NC 47 13
07/11/08 10:10 6 12 NC 67 15
07/17/08 17:15 1 4 NC 101 19

Note:

Not calculable (NC) due to no recorded (NR) measurements from fixed ME sonde;
Nearest time: Discrete measurement times are not always exactly comparable to the recorded time of reading taken
by the continuous sonde.

As expected, the majority of the calculated RPDs listed in Tables 4-4 and 4-5 exceeded
the very stringent RPD criterion of +5 percent. As mentioned previously, a different
approach was utilized to assess precision by comparing data collected by two
different types of instruments. Furthermore, the sample times using the different
instrumentation did not always correspond closely with each other. As a result,
higher RPD values were to be expected and were not used as a basis for qualification.

4.2 Accuracy

Accuracy is the degree of agreement of a measurement with an accepted reference or
true value, and is a measure of the bias in a system.

In the case of in situ sampling, accuracy is obtained by calibration. Field notes are
included in Attachment 2, indicating regular sonde calibration on a frequency basis
beginning in April 2008.

The sonde instruments, as described in Section 2, meet the accuracy requirements as
described by the manufacturer specifications (see Attachment 3) that list the accuracy
level that the instruments can achieve when sensors are calibrated according to
manufacturer specifications.

4.3 Completeness

As described in Section 3, the continuous field collected data was reviewed to
determine for each site (51, S2, and ME) and for each measured parameter
(conductivity, DO, pH, temperature, and turbidity) the total number of recorded data
records and the number of usable data records.

CDM 45
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Each of the sondes collected data on a 30 minute interval 24 hours a day. Based upon
the required collection date periods, a maximum number of total records can be
determined for each site. As discussed in Section 3, the data were reviewed and
qualified, resulting in a declared number of usable records for each parameter for
each of three sites.

A completeness percentage was calculated based on the number of actual total
recorded readings compared to required readings. Additionally, a separate
completeness for acceptable data was also calculated by comparing the number of
usable data to measured data.

Table 4-6 shows the completeness percentages for each field measured parameter by
site.

CDM 4-6
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Table 4-6 Completeness Percental

e for Measured Parameters at Fixed Sonde Collection Sites

Section 4

Data Quality Objectives

% Dissolved % % % %
Conductivity | Complete | Oxygen Complete pH Complete | Temperature | Complete | Turbidity | Complete
Mass Emission (ME)
Required 17,568 -- 1,248 -- 1,248 -- 17,568 -- 1,248 --
Required
(adjusted)* 14,688 - 14,688 --
Recorded 11,962 81% 7,168 574% 7,168 574% 11,962 81% 7,168 574%
Qualified 4,612 -- 3,541 -- 1,079 -- 1,303 -- 3,397 --
Usable 7,350 61% 3,627 51% 6,089 85% 10,659 89% 3,771 53%
Segment 1 (S1)
Required 10,224 - 1,248 - 1,248 -- 10,224 - 10,224 -
Recorded 11,747 115% 9,676 775% 11,747 941% 11,747 115% 11,747 115%
Qualified 3,906 -- 5,592 -- 4 -- 1 -- 5,964 --
Usable 7,841 67% 4,084 42% 11,743 100% 11,746 100% 5,783 49%
Segment 2 (S2)
Required 10,224 - 1,248 - 1,248 -- 10,224 - 10,224 -
Recorded 8,738 85% 8,738 700% 8,738 700% 8,738 85% 8,738 85%
Qualified 3,968 -- 4,390 -- 5 -- 50 -- 2,184 --
Usable 4,770 55% 4,348 50% 8,733 99% 8,688 99% 6,554 75%
* ME site had no flow from August 15, 2008 to September 30, 2008; Expected required records reduced to account for dry period.
4-7
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Attachment 2

Field Logbook Documenting Calibration
Activity
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Sonde Manufacturer Specifications



Santa Margarita Lagoon WQ Data Review (Inception to May 2008)

General Comments

There are certainly some unusual data for these three sites with respect to normal
freshwater systems. However, this is primarily due to the fact that the sites, particularly
the lagoon sites, are strongly influenced by the ocean tides.

In general, the majority of the data appear to be valid, or at least potentially valid. In
other words, without any site-specific knowledge of the sites, | would be reluctant to
declare these data invalid. There were, however, certain data points, and periods of
sampling, that appeared to be clearly anomalous. These are indicated with red circles in
the attached spreadsheets, and describe further below.

Finally, in some cases, the data by themselves tell an interesting story about water quality
dynamics in the lagoon.

Parameter-Specific Notes

Temperature

e No obvious invalid data;

e Generally characterized by large diurnal fluctuations and gradual mean daily
temperature increase with season;

e Magnitude of diurnal cycles are large for a river, but not unrealistic for a shallow,
unshaded system with large air temperature fluctuations;

e Temperature data is usually very reliable;

e Magnitude of diurnal fluctuations are somewhat erratic for Sites 1 and 2 but this is
likely explained by tidal variations in depth.

e Final recommendation = keep all data.

pH
e Nearly all of these data look ok. A few outliers for Site 1 are noted and there was
clearly a calibration issue at ME site (see graphs). However, these data are not
critical to the water quality modeling.

Turbidity

e Turbidity is a measure of suspended solids and therefore can fluctuate
dramatically as a function of hydrology/hydrodynamics and local sediment
disturbances;

e Many of the high turbidity values at ME Site and Site 1 appear to be anomalous
(instrument error), but others could be valid,;

e Clearly all negative values can be discarded;

e Any use of this data for water quality modeling will probably need to be coupled
with flow data (which wasn’t available to me) to make sure data make sense;

e Final recommendation = keep all “baseline” turbidity values (0 — 50 NTU), use
high outliers with caution (coupled with flow data).



Conductivity

For ME Site, most reliable data appears to be from approx. 4/4/08 onward
(diurnal fluctuations in this data are plausible and would be due to large
fluctuations in water temperature);

ME Site data prior to this date should be used with caution;

The large spike at ME Site on 1/18 — 1/21/08 is hard to explain. Or bad data?
Sites 1 and 2 are clearly heavily impacted by tides. Cycles in EC values generally
seem to follow the tides (salt water causing elevations in conductivities).

Dissolved Oxygen

Dissolved oxygen probes are generally prone to drift and need frequent
calibration and membrane replacement;

Given this, and from viewing the continuous data, it may be best to not put a lot
of confidence in data measured prior to weekly calibration program (i.e. prior to
early April). The “drift” that appears to be evident in the ME Site data prior to
April 1.

After this date, the data generally looks reliable for ME Site. There are some
“super-saturated” values, but this is not uncommon — especially with prevalent
biology (algae, macrophytes).

Some independent calculations of DO saturation values (function of temperature
and salinity) confirmed that the magnitudes of DO saturation measured by the
probes are reasonable (“DO chart (3)”). From this figure, the actual DO profiles
lag the saturation profiles by a few hours (“*DO chart (4)”). This indicates that
temperature is driving the diurnal swings at this site (more so, or at least as much
as, the biology photosynthesis).

For Site 2, the early February data should be discarded — looks invalid. There is
also a week in mid/late April (around 18" — 24™) that should be discarded. These
data are characterized by big spikes that do not follow the expected diurnal cycle.
For Site 1, discard all DO data prior to 3/20. There are also a few outliers
indicated with red circles and should be discarded.

There are some very high DO values for both Sites 2 and 1, well above estimated
saturation values. However, these are possible and are likely indicative of shallow
depths and high biological productivity (are there bottom plants?).

The fact that the high values at Sites 2 and 1 follow are sensible diurnal cycles
(peak in late afternoon after a day of photosynthesis) lend credibility to these
numbers.

Also the fact that the approximately same magnitude and pattern of DO peaks are
seen at both Sites (2 and 1), indicates valid data (“DO chart (3)” in Site 2.xIs).
Final recommendation = discard early measurements, as described above and
confirm that the low tide depths are not dropping below the recommended
minimum depths for the probes.



Water Temperature
Santa Margarita River: ME Site

is water temperature really varying +- 12 F?
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Specific Conductivity
Santa Margarita Lagoon: Site 1

------- depth

EC

L

(w) yydap

Lo dilsy

60 -

50 -

40 -

T l
o o o 0
N -

T
o
(ap]

(wo/sw) 53



swiy/eiep

= o—\l

00-0 80/¢L/S 00:0 80/¢cly 00-0 80/¢/¥ 00:0 80/€L/E 800 S8k . : 00:0 80/€L/L
: = 0

........ R : L 0z
Elep peq

A\ 4

¢ o900
o
™

o ¢ o

- 09

L 9IS :uoobe ejuebiep eyueg
uabAxQ paajossiqg

(16w) oa



00:0 80/€L/E 00:0 80/8/¢

awiy/ayep

?xg

00-0 80/€/E &‘NN\N 000 ¢

Li¢ 000 wo\m_‘\mw %

| 9}iS :uoobe ejiebiep ejuesg

uabAxQ paAjossiq

e OFI

[ m.l
00:0 807212

0

W g

Vi

oL
L g1

(16w) oa



awny/ejep
080 080RS g Al 000 qoretlv 100 A 000 qoreVv 00 8L o0’ g Q0I8eI® 10 Q0ISLI

N.Ol 1 i | 1 1 1 | | O
S
2 4
) n .
%
Le Ll o
o & o
%8 g
#% E
® 0¢
R ;
$
®
- GC
iS|2As| uoneinies anoge Aem jng
OO N — d . L Om
uey) aiow ‘sisayjuhsojoyd mBjjoy o3 Jeadde sajoho asay}
|ebje Joy asuas sayew  "Buiulow Aes Ajjessusb aie sjuiod moj
A - GE

10 9%,00¢ syead pue sbuims O abny ayy uiejdxs am ued <- Bjep asay} JO j0] B uoisanb pjnom |

Yldop e UORBINES O oa e

L 9IS :uoobe] ejuebiep ejueg
uabAxQ paAajossiq



000 8017

v

000 201V

v wo_w(_

00°C

I

y wo_m(_

v

!

awiy/aep

wo_m(_.<

y wo_<(_

.<

LAz

00°C

L

v woﬁmi

v

wo_m.(_<

00C

L

v

0

wO_N(_<

[4%

(w) yydap

[

L

L 2

agoud

jo yide
p

o ,co peseq <- Emmv S

B a

s otedieosip p
IP PINOYS am yaiy
in IUM JO} Jjo
-1no yide
pek
|geqoud
SEIE
W

n 2

(16w) oa

-+ GC

Ainy o
qoid s
| ¢Buipe
Ipeal a|qeu
oseal e
1o} mo
| 00
1 yidap Jajem ay)
SI"®
I"""3ph Mo
| Buun
unp Buuno
11220 A8
Huyep s
[ sead

oda

r_uawb
e uonEJN
lfesnes O
d

L 9)S -
IS :Uoo
:mm%%.. ejebiep
O paAjossiq S

- 0€



9
wiy/arep

000 g2
000 .wo_N._d
00 g0le

1

VIS

000 qoretl®
9 wo_N_N

ol

Gl

elep
poob a1 $300
_

0¢

G¢

Z 9
IS :uo
obe
al d
:R;mahw..__._w._m._mi =
a)ep =

o€

Ge

ViV

(0
) aunjesadwa
}



Turbidity
Santa Margarita Lagoon: Site 2
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Dissolved Oxygen
Santa Margarita Lagoon: Site 2

—— Site 1 (downstream)
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Santa Margarita Lagoon WQ Data Review (June to September 2008)

General Comments

Temperature and pH data look good at all sites. Turbidity data generally look reasonable,
although could not correlate peaks with the patchy flow data that were available.
However, there appear to be significant problems with conductivity and dissolved oxygen
data at all three sites. Theses problems appear to be related to instrument calibration,
manifesting primarily as gradual drift (after calibration) and abrupt changes immediately
following weekly calibration. These issues make it difficult to have any real confidence
in the magnitudes of the measured data. Relative changes and patterns, such as the
diurnal swings, do appear to be reliable for various short periods and indicate significant
tidal and biological effects on water quality. Depth data was very sparse for this period.
Depth is a very useful parameter for evaluating water quality data quality, and it is
recommended that these data be regularly recorded in future monitoring efforts.

Parameter-Specific Notes

Temperature
e A few obvious invalid data points, otherwise a very good data set;
e Generally characterized by large diurnal fluctuations;
e Magnitude of diurnal cycles are large for a river, but not unrealistic for a shallow,
unshaded system with large air temperature fluctuations;
e Temperature data is usually very reliable;

e Final recommendation = keep all data except for those indicated with red circles
in attached spreadsheet.

Turbidity

e Turbidity is a measure of suspended solids and therefore can fluctuate
dramatically as a function of hydrology/hydrodynamics and local sediment
disturbances;

e All negative values can be discarded;

e A small number of isolated spikes (single point) should be discarded (red circles)

e While not able to be correlated with the given sparse flow data set, other turbidity
peaks appear to be valid and likely due to storm events.

pH
e Nearly all of these data look ok except for a few indicated anomalous points and
the entire period from 7/21 onward at ME Site (clear probe malfunction).

Conductivity
e Clusters of weekly data apparently due to re-calibration of instrument;
e Should not have big changes in measurement just due to re-calibration;
e If calibration process can’t be improved, then recommend not re-calibrating the
conductivity probe unless problems are observed in the measured data (e.g. drift
or abundance of anomalous measurements);



Recommendation = discard all conductivity data measured in this period and re-
assess calibration methods;

(Keep in mind: conductivity is not an overly useful dynamic WQ parameter. You
already have a good idea of the tidal impacts on the diurnal cycles and the general
magnitude of conductivity in these brackish waters. Do you need to worry much
about regular calibration?).

Dissolved Oxygen

Data generally appears to be of poor quality, characterized by large (and
seemingly unrealistic) fluctuations, negative values, drift, and erratic shifts in
fluctuation ranges;

Discard all negative values

Various anomalous data points indicated in attached figures, including extended
periods of very low measured DO and periods with apparently random
fluctuations (not following expected diurnal cycle);

Also appear to be various shifts in data possibly due to re-calibration efforts;

It is hard to say which data can be trusted, best guesses are indicated with green
circles on the attached plots;

Large diurnal swings again point to strong biological influence (couple with large
temperature swings);

As with conductivity data, there appear to be inconsistencies in the re-calibration
efforts and rapid loss of calibration
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Segment 1 Dissolved Oxygen Data

recalibration?

recalibration?
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Dissolved Oxygen Data

Segment 2

might need to discard data prior to re-calibration?
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YS16820 and 6920 Compact Sondes

Measure multiple parameters simultaneously
- You can report sixteen parameters simultaneously with either sonde:

DO (% and mg/L) ORP

Temperature Depth or Level

Conductivity Turbidity, Chlorophyll, or Rhodamine
Specific Conductance Total Dissolved Solids

Salinity Nitrate

Ammonia Chloride

Ammonium-N pH

Resistivity

Data Analysis with Windows™

Data analysis from any YSI sonde is easy using EcoWatch™ for Windows™
for data quality review, statistical analysis, and preparation for easy
importation to other data analysis packages.

Connect with Data Collection Platfform

Either sonde can easily connect to the YSI 6200 DAS Data Acquisition
System, or your own data collection platform, via SDI-12 for remote and
real-time data acquisition applications.

Self-Cleaning and Sfirring-Independent Probes
Both sondes feature YST’s self-cleaning turbidity, chlorophyll, or rhodamine
sensor as well as YSI's Rapid Pulse™ stirring-independent oxygen sensor.

* Self-cleaning turbidity, chlorophyll or rhodamine
* Stirring-independent Rapid Pulse™ dissolved oxygen system
* Field-replaceable sensors

+ Easy connect to data collection platforms such as the YSI
6200 DAS

» Compatible with YSI 650 Multiparameter Display System

In addition
The YSI 6920 is an economical logging system for long-term, in situ
Com’uct sondes for field monitoring and profiling. It will log all parameters at programmable
. intervals, and store 150,000 readings. At 15-minute intervals, it will log
samllmg and data data for about 30 days.

collection datforms.



To order or for more
information, contact

YSI Environmental.
800 897-4151

www.YSl.com

YSI Environmental
9377677241

Fax 937 767 9353
support@YSl.com

YSI Massachusetts
508 748 0366

Fax 508 748 2543
support@YSl.com

YSI Environmental
European Support Centre
44 1489 557 412

Fax 44 1489 557 504
europe@YSl.com

YSI (Hong Kong) Limited
85228918154

Fax 852 2834 0034
hongkong@YSI.com

YSI/Nanotech (Japan)
81442220009

Fax 8144 222 1102
nanotech@YSl.com

YSI (Qingdao) Limited
86 532 3896648

Fax 86 532 389 6647
china@YSl.com

1ISO 9001
1ISO 14001

Rapid Pulse, Ecowatch, Who's Minding
the Planet? and Pure Data for a Healthy
Planet are registered trademarks of YSI

Incorporated. Windows is a registered

trademark of Microsoft Corporation.

@ Printed in USA 1101 E25¢

6820 & 6920 Sensor Specifications

Dissolved oxygen Range
% saturation Resolution
Accuracy
Dissolved oxygen Range
mg/L Resolution
Accuracy
Conductivity Range
Resolution
Accuracy
Temperature Range
Resolution
Accuracy
pH, includes most Range
low-ionic-strength Resolution
measurements Accuracy
Non-vented Range
depth, shallow Resolution
Accuracy
Non-vented Range
depth, middle Resolution
Accuracy
Vented level Range
Resolution
Accuracy
ORP Range
Resolution
Accuracy
Salinity Range
Resolution
Accuracy
Nitrate—nitrogen Range
Resolution
Accuracy
Ammonium—nitrogen Range
Resolution
Accuracy
Ammonia Range
Resolution
Accuracy
Torbidity Range
Resolution
Accuracy
Depth
Chlorophyll Range
Resolution
Depth
Rhodamine Range
Resolution
Accuracy
Depth
Chloride Range
Resolution
Accuracy
YSI 6820 sonde

Medium: Fresh, sea or polluted water
Temperature: -5 to +45°C
Computer interface: RS-232, SDI-12

Software: PC-compatible, Windows™ 95

or higher; 256K raM minimum.

Graphics card recommended.
Size: 2.86 " dia, 13.5"long, 3.4 LBs

(7.3 cm dia, 34.3 cmlong, 2.3 kG)
External power supply: 12 VDC

0 to 500%
0.1%
0 to 200%: £2% air sat; 200 to 500%: +6% air sat

0 to 50 mg/L
0.01 mg/L
0t0 20 mg/L: #0.2 mg/L; 20 to 50 mg/L: +0.6 mg/L

0 to 100 mS/cm
0.001 to 0.1 mS/cm (range-dependent)
+0.5% of reading + 0.001 mS/cm

-5 to +45°C
0.01°C
+0.15°C

0 to 14 units
0.01 unit
+0.2 unit

0 to 30 feet (0 to 9m)
0.001 foot (0.001 m)
+0.06 foot (+0.02 m)

0 to 200 feet (0 to 61 m)
0.001 foot (0.001 m)
+0.4 foot (£0.12 m)

0 to 30 feet (0 to 9m)
0.001 feet (0.0003 m)
0 to 10 feet (0 to 3 m): £0.01 feet (0.003 m)
10 to 30 feet (3 to 9 m): +0.06 feet (0.01 m)

-999 to +999 mV
0.1 mV
+20 mV

0to 70 ppt
0.01 ppt
+1% of reading or 0.1 ppt, whichever is greater

00200 mg/L-N

0.001 to 1 mg/L-N (range-dependent)

+10% of reading or 2 mg/L, whichever is greater
0 to 200 mg/L-N

0.001 to 1 mg/L-N (range-dependent)

+10% of reading or 2 mg/L, whichever is greater
0t 200 mg/L-N

0.001 to 1 mg/L-N (range-dependent)
+10% of reading or 2 mg/L, whichever is greater

0to 1,000 NTU

0.1 NTU

+5% of reading or 2 NTU, whichever is greater
61 m (200 feet)

0 to 400 ng/L; 0 to 100% FS
0.1 pg/L Chl; 0.1%FS

61 m (200 feet)

0 to 200 pg/L; 0 to 100% FS
0.1 pg/L; 0.1%FS

+1.0 pg/L; £5% of reading
61 m (200 feet)

0 to 1,000 mg/L

0.001 to 1 mg/L (range-dependent)
+15% of reading or 5 mg/L, whichever is greater

YSI 6920 sonde

Medium: Fresh, sea or polluted water

Temperature: -5 to +45°C

Computer interface: RS-232, SDI-12

Logging memory: 384K flash rom logs, 150,000 readings

Software: PC-compatible, Windows™ 95 or higher;
256K raM minimum. Graphics card recommended.

Size: 2.85" OD x 18" long (7.24 x 45.7 cm)

Weight with batteries: 4 Ibs (1.8 kg)

External power supply: 12 VDC



TROLL 9000
Versions Available WQ Accepts XP’ Internal data Logs data with

Application / use for: sensor ports** Sensors logging RuggedReader
Profiler Profiling, dip and sample 4 -
Profiler XP Profiling, dip and sample 4
Professional Long-term monitoring and/or profiling 4
Professional XP Long-term monitoring and/or profiling 4
LTS Long-term monitoring 1
Sensor Specifications
Standard Sensors Accuracy Range Response Time (T90) Methodology
Barometric Pressure +0.3% FS 0-16.5 psia < 30 sec per 30m (100 ft) cable
Temperature +0.1°C -5'C-50C <30 sec EPA170.1
Level +0.05% FS 11m (35 ft, 15psi) In thermal equilibrium: Instantaneous
Depth, Pressure 21m (69 ft, 30psi) In thermal change—

70m (231 ft, 100psi) Instantaneous to + 2% FS,
210m (692 ft, 300psi) 30-60minto+0.1% FS,
1.5-2hrto+0.05% FS

pH +0.1 pH units 0-12 pH units <15sec,pH7topH4 Std.Mthds. 4500-H+, EPA 150.2
ORP +40mvV +1400 mV <15sec Std.Mthds. 2580
RDO (Optical DO) +0.1 mg/lL 0-10mglL Oqincreasing, 16 seconds;

+0.2mg/lL 10-20 mg/L 0o decreasing ,45 seconds
DO (Clark cell) +0.2mg/lL 0-20mglL, 1-mil membrane: 1-2min @ 25°C  Std.Mthds. 4500-O G, EPA 360.1

0 -200% saturation

2-mil membrane: 90 sec — 3 min

Conductivity Low ~ +0.5% or2puS/cm 5 - 20,000 pS/cm***
High  +0.5%+2pS/em 150 - 112,000 pS/cm™***

Extended Parameter (XP) Sensors

Instantaneous
Instantaneous

Std.Mthds. 2510, EPA 120.1
Std.Mthds. 2510, EPA 120.1

Turbidity +5% or2NTU 0-2000NTU Instantaneous (5 sec for first reading) 1SO 7027
Nitrate (NO3") +10% 0.14 - 14000 ppm N < 60 sec (T98), 1.4to 14 ppm N Std.Mthds. 4500-NO3 D
Ammonium (NHs*)  +10% 0.14 - 14000 ppm N <60 sec (T98),1.4t0 14 ppm N Std.Mthds. 4500-NH3 D, EPA 350.3
Chloride (CI) +15% 0.35 - 35500 ppm Cl < 60 sec (T98), 3.54 to 35.45 ppm Cl
Hardware Specifications
Data Logging 16 programmable tests (defined, scheduled to run or stored) / Logging Modes: Linear, Linear Average, Event
Memory 4 MB (1,000,000 individual readings)
Internal Power 2 -4 internal user-replaceable D batteries (alkaline or high-power lithium)
RDO requires 2 lithium batteries, 4 alkaline batteries, or external power
SDI-12 Optional with SDI-12 adapter
Dimensions TROLL 9000: 45mm (1.79 in) OD X 47.3cm (18.6 in) / TROLL 9000E: 45mm (1.79 in) OD X 59.5cm (18.6 in)
RDO sensor adapter: 88.4mm (3.5 in) OD, 20.3cm (8.0 in) long
Weight TROLL 9000: 1.9 Kg (4.2 Ibs) / TROLL 9000E: 2.7 Kg (5.8 Ibs)

Wetted materials 316L stainless steel, Acetal, Viton®, nylon, PVC, FEP* or polyurethane (cable)

Battery Life Estimates (assuming a 15-minute sampling interval and 20°C)

Battery Type Sensors Total Data Points Hours Days  Months
2 D-sized lithium batteries Wiper, Temp, Pressure, Baro, Turb, RDO, pH, Cond 121,760 8,117 338 1
2 D-sized lithium batteries Wiper, Temp, Pressure, Baro, Turb, DO, pH/ORP, Cond 134,110 8,941 373 12
2 D-sized alkaline batteries ~ Wiper, Temp, Pressure, Baro, Turb, DO, pH/ORP, Cond 69,514 4,634 193 6

*No anode or cathode to scrub or clean.

** Available water quality sensor ports. TROLL 9000 LTS version supports Level, Temperature, and one water quality Sensor.

*** Full operating range 3 pS/cm - 50,000 pS/cm
**** Full operating range 70 pS/cm - 200,000 pS/cm

Purchase - Rent - Lease the MP TROLL 9000 Today!

N2 -
X In=-Situ Inc.
The Standard for Water Quality & Level

221 East Lincoln Avenue ¢ Fort Collins, CO 80524 USA
Telephone: 1-970-498-1500 ¢ Fax: 1-970-498-1598

-

1-970-498-1500 - 1-800-4INSITU

(International and domestic calls) (800 446 7488, toll-free in US and Canada)

4%
'-ﬁ‘ Printed on recycled paper
Due to continuing product development, this information is subject to change without notice.

(€ FC

Copyright © 2001-2005 by In-Situ Inc. All rights reserved. In-Situ, TROLL 9000, miniTROLL, Win-Situ, Pocket-Situ, Sure-Tension and Quick-Connect (patents pending) are trademarks or registered
trademarks of In-Situ Inc. Windows and Excel are registered trademarks of Microsoft Corporation. Teflon and Delrin are registered trademarks of E.I. DuPont de Nemours and Co. Viton is a registered

trademark of DuPont Dow Elastomers.

*FEP (fluorinated ethylene propylene) is the generic equivalent of DuPont Teflon.
1/9/2005

Accessories

Networking

Multiple unit installations are a snap
using T-Boxes or Quad-Boxes.
Create networks of up to 32
TROLL 9000s. Saves money!

Calibration

Solutions

For best performance e ‘_ el
choose In-Situ solutions ™ v
that have been designed b

specifically for each sen- - &
sor. Always NIST traceable. -

Now available

with optional -
SDI-12
output.

Connects to popular
3rd-party data loggers.

Reels, Well Docks and caps
Reels are available in three sizes in steel or
ABS plastic. Well Docks make well installa-
tions a snap. A real asset!

Non-vented backshell
Use the TROLL 9000 without
vented cable by aftaching a
stainless steel backshell.

Desiccants .
High humidity? Try t
aMAXUM ;
high-capacity g

desiccant.
Screws right
onto the cable!
L

Cables
Vented or non-vented

Quick-Connect™

cables. Available |

in polyethylene,

polyurethane or

FEP (Teflon®). Patented design

-






