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A.4.3 WATERMARK ENGINEERING GROUP, INC. 
Mark J. Flint, PE 
Responsible for hydrologic data collection, management and analysis. 
 

A.4.5 STE, LLC 
Marty Wanielista, PhD, PE 
Responsible for Water Quality QA review and data statistical analysis. 
 

 
A.4.6 Description of Organization 
 

 
 
FIGURE A.4.6-1  PROJECT ORGANIZATION 
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PHOTOS A.5-1  BRIARWOOD LAKES 
WATER QUALITY CONDITIONS 

A.5 PROBLEM DEFINITION & 
BACKGROUND 

 
 The Alligator Creek Watershed includes the 

Briarwood Lakes system that encompasses 
approximately 605 acres of area in south 
Sarasota County.  This drainage basin 
includes about 65 acres of man-made canals 
and lakes collectively described in this 
document as the Briarwood Lakes System.  
This man-made Briarwood Lakes system 
serves as stormwater conveyance and 
treatment for Venice Gardens.  

 
The lake system was reportedly constructed 
more than 30 years ago, and today it is hyper-
eutrophic, exhibiting consistently poor water 
quality throughout both the wet and dry 
seasons. Portions of the lake system are 
believed to have hydraulic residence periods 
greater than one year. During significant storm 
events, stormwater discharges from the lake 
system to a discharge canal that conveys flow 
to Alligator Creek (See Photos A.5-1).   
 
The Alligator Creek Stormwater Project 
involves the construction and operation of an 
innovative stormwater treatment system that 
incorporates passive wetland treatment 
processes and an integral upflow sorptive 
media filter system to treat stormwater on a 
continual or semi-continual basis.  The project 
is located on approximately 5 acres of 
Sarasota County owned property known as 
the former Briarwoods WWTP site that 
involves modifications to abandoned 
wastewater treatment holding ponds and 
creation of man-made wetlands and a filter 
system.  The treatment system is an 
innovative Best Management Practice (BMP) 
that will provide high rate stormwater 
treatment using variable flow pumping 
systems for treatment and will effectively 
reduce nutrient discharges to Alligator Creek.   
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FIGURE A.5-1  LOCATION OF ALLIGATOR CREEK STORMWATER TREATMENT AND 
BRIARWOOD LAKES SYSTEM 

This project is unique in that the BMP does not rely on precipitation events for treatment.   During 
dry weather seasonal periods, water from the existing Briarwoods Lakes system is conveyed by 
pump station to the treatment system, and treated water is returned to the lake by an independent 
return pump station.  In wet season conditions, the treated flow may either be returned to the lake 
system by the return pump station or flow may be discharged by a gravity outfall into the Alligator 
Creek discharge canal. 
 

A.5.1 Site History 
 The Alligator Creek Stormwater Treatment Project is located on the former Briarwood WWTP 

property (a.k.a. Venice Gardens WWTP).  This site previously served as home to interim and sub-
regional wastewater treatment facilities (and expansions in capacity) that provided wastewater 
treatment for more than 30 years before the facilities were relocated.  The abandoned WWTP site 
includes effluent holding ponds, an existing wastewater pump station, and abandoned pipe 
infrastructure.   

 
A.5.2 Location 
 The Alligator Creek Stormwater Treatment Project is located on the former Briarwood WWTP 

property (a.k.a. former Venice Gardens WWTP). 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BRIARWOOD LAKES SYSTEM 
AND WATERSHED NODES 

ALLIGATOR CREEK 
STORMWATER 
TREATMENT PROJECT 

TO ALLIGATOR CREEK OUTFALL 
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The new Alligator Creek Stormwater Treatment facility site represents a true sustainable use of the 
abandoned public lands and optimizes stormwater treatment for the Briarwood Lakes discharge to 
Alligator Creek and Lemon Bay.  The Alligator Creek Stormwater Treatment site is accessible at 
the east end of Briarwood Drive through a fenced and lock secured site.  The site is not accessible 
to the public.  The Briarwood Lakes outfall ditch is contiguous to Alligator Creek and is considered 
to be Waters of the US.  Alligator Creek is a Group 3 Priority Water Body in the TMDL Program 
and is the subject of water quality improvements defined within this project.   
 

A.5.3 Project Purpose 
 The Alligator Creek Stormwater Treatment monitoring program addresses the required stormwater 

monitoring outlined in the FDEP Grant and an expanded approach that will document the 
effectiveness of the Briarwoods Stormwater Treatment system and the internal effectiveness of the 
treatment train.  The monitoring program illustrates sampling points, provides locations for installed 
sampling equipment, and is provided as a complete Water Quality Monitoring Plan and can be 
found as Attachment A. 

 

A.6 PROJECT/TASK DESCRIPTION 
 

 The various monitoring and sampling methods that will be used to analyze processes taking place 
in the system are outlined in this section.  Water quality, flow measurements, and area rainfall will 
be monitored and recorded on a continual basis over a 24-month period to evaluate system 
performance efficiencies.  Field monitoring and sample collection will be the responsibility of 
WATERMARK Staff.  WATERMARK staff will transfer collected samples to the designated 
laboratory for transportation and subsequent analysis.  Sarasota County will be responsible for 
collection of rainfall data.   

 
A.6.1 Stage and Flow Measurements 

Stage and flow measurements of the Briarwoods Lake System outfall and the wet weather outfall 
(Structure ST-6 of the Treatment Facility-as shown on the Water Quality monitoring Plan) will be 
recorded at the Briarwoods Stormwater Treatment site using a Greyline Industries Model OCF 5.0 
or equivalent unit) with independently dedicated remote flow sensors.  The flow transponder will be 
temporarily installed and movable as necessary (note the sensors can be installed up to 500 ft. 
from the measuring point).  The flow measurement will be based on an ultrasonic level 
measurement (within a stilling well) that will correlate stage with the discharge characteristics of the 
weir (or orifice).  The flow meter has the capacity to digitally store continuous time based data and 
provides an optional 5-20 ma signal back to the portable sampling device. 

  
A.6.2 Water Quality Samples: Stormwater Sampling 

The water quality sampling process will be in accordance with the protocols set forth in the 
standard operating procedures DEP SOP March 31, 2008 (effective 12/3/08) for field sampling 
under DEP QA Rule, 62-160, F.A.C. 12/3/2008.  These procedures are found under the DEP-SOP-
001/01 FS 1000 March 31, 2008 (effective 12/3/08).  Water quality samples will be a flow-weighted 
by using automated portable samplers.   
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A.6.3 Water Quality: In Situ Sampling 
 In situ water quality parameter (temperature, pH, conductivity, dissolved oxygen, and turbidity) 

readings will be collected concurrent with automatic sampler sample collection following DEP  
SOPs FT1100, FT1200, FT1400, FT1500, and FT1600.  The multi-probe measurement will be 
approximately mid-stream near the bottom of the water column. 

 
A.6.4 Rainfall 
 Rainfall measurements will be continuously recorded at the nearby Sarasota County  Automated 

Rainfall Monitoring System (ARMS) No AL-1 Jacaranda Bridge-750 that is located within less than 
0.50 miles from the site. 

 
 
A.6.5 Project Timeline 
 

Activity Contract Date 
Construction Complete (Substantial) December, 2011 

Submit QAPP (Draft) September 2011 

Submit QAPP (Final) November, 2011 

Equipment Installation & Calibration December 2011 

First Year of Data Collection Complete January 31, 2013 
Second Year Data Collection Complete January 31, 2014 

Submit Quarterly Reports January, April, July, October 2012, January, April, July and 
October 2013, January 2014 

Submit Final Report June 2014 

Retain all documents and records for five 
(5) years Per FDEP SOP FD1100 3.1 

July 2019 

A.7 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT OF 
DATA COLLECTION/MEASUREMENT (DQO) 

 
A.7.1 Definition of the Problem 
 The problem, simply stated, is to document treatment effectiveness of the BMP. This water quality 

study will quantify the effectiveness of the best management practice (BMP) and various elements 
of the treatment train in treating stormwater runoff from the Briarwood Watershed and Lake 
System.  

 
A.7.2 Corrective Action 
 The BWSTF was constructed to provide additional pollutant removal for Alligator Creek discharge 

in to Lemon Bay. Quantification of the results are needed to determine if this is a viable pollution 
reduction alternative for this basin as well as other urban basins.  Corrective Actions will be in 
accordance with DEP SOP FD1000 if any failures in measurements or quality control occur.   

 
A.7.3 Monitoring Evaluation 

The monitoring project addresses the BMP evaluation element and outlines an approach to BMP 
monitoring that will be of value in documenting the effectiveness of cascading pond treatment 
systems like the Briarwoods Stormwater Facility.  The BMP effectiveness evaluation phase should 
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improve future estimates for nutrient load reductions resulting in better future management 
decisions.  The monitoring evaluation will include data from the following equipment:  Continuous 
water stage recorders, a continuous rainfall device, continuous velocity meters, automatic 
refrigerator samplers, and an appropriate laboratory to perform the analyses. 

 
A.7.4 Errors  

Errors should be kept to a minimum by collecting duplicate samples, testing water level equipment 
against a reference point, comparing two different water level sensors, daily monitoring of 
continuously collected data for proper functions, calibration of field equipment, checking equipment 
contamination by flushing with tested deionized distilled water when changing the tubing, as well as 
the many safeguards already tested by the laboratory doing the sample analyses.  Should an error 
occur, notification and corrective action will occur per DEP SOP FD1000.   

 
A.7.5 Quantity of Data to be Collected 

There are three parts to the sampling program as described ahead in section B.1.9.  The first part 
is background sampling, followed by treatment optimization, which is followed by bi-monthly 
sampling that consists of 8 independent sampling events evenly distributed during dry and wet 
weather conditions.  Flow data for the inter-event treatment system will be collected continuously 
by flow recorders at the pump stations.  Data will be uploaded via modem at appropriate times and 
used in the overall assessment of the project. 

 
A.7.6 Quality Assurance  
 Quality assurance information will be discussed in Group B of this quality assurance plan in 

accordance with the QA Rule 62-160 and DEP SOP-001/01 March 31, 2008 (effective 12/3/08).   
 
A.7.7 Reports 
 Data will be presented in a final report including tables and figures.  All the data will be recorded in 

appendices and summary data will be included in the body of the report along with discussion and 
analysis.  Quarterly data reports will also be produced. 

 

A.8 SPECIAL TRAINING/CERTIFICATIONS 
 All employees in the water quality sampling process will be properly trained to collect and handle 

samples in accordance with the protocols set forth in the standard operating procedures in DEP 
SOP 001/01 March 31, 2008 (effective 12/3/08) for field sampling under DEP QA Rule, 62-160, 
Florida Administrative Code (F.A.C.) 12/3/2008.  Employees will also be trained for specialized use 
and maintenance of YSI field instrumentation. 

 

A.9 DOCUMENTS AND RECORDS 
 
A.9.1 The QA Project Plan will be distributed by email, the project extranet site, postal mail, or in person 

to the appropriate staff. 
                                                              
A.9.2 The final report will be a comprehensive document that includes: executive summary, introduction, 

site description, BWSTF diagrams, storm flow measurements, base flow measurements, outflow 
measurements, water quality samples for storm and base flow events, field parameter results, 
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comparison to water quality standards and historical water quality, statistical analysis including 
tests for normality, correlations, ANOVA comparison and/or other appropriate measures, summary 
of results, conclusions, references, and recommendations.  A complete listing of the data collected 
will be included in appendices along with quality assurance testing. 

 
A.9.3 The complete report, final records including field journals, data logger programs, chain-of-custody 

forms, raw laboratory results, invoices and all the data will be available for review and will be 
maintained by WATERMARK for record retention.  

 
A.9.4 All records and documentation created by this project will be retained by the Sarasota County 

project manager for a minimum of five (5) years per the DEP QA Rule, 62-160.220 & .340, F.A.C.  
and located at the Sarasota County Project Management office. A copy of all final reports created 
for this project will be held in the Sarasota County office. 

GROUP B. DATA GENERATION AND ACQUISITION 
 

B.1 SAMPLING PROCESS DESIGN (EXPERIMENTAL DESIGN) 
 
B.1.1 Study Methods 

The study uses methods similar to those that were used for other successful BMP monitoring 
studies. The experimental design details are provided in the Scope of Work in Section A.6.  

 
B.1.2 Rationale for Study Methods 

The data and samples are generally being collected using the methods described in the 
ASCE/EPA publication “Urban Stormwater BMP Performance Monitoring: A Guidance Manual for 
Meeting the National Stormwater BMP Database Requirements.”   

 
B.1.3 Use of Data 

Data will be compared to evaluate performance efficiency and/or state water quality standards and 
to historical data. 

 
B.1.4 Sampling Sites 

The sampling sites were chosen to reflect the untreated volumetric flow of stormwater to the 
treatment system (Pump Station A-Influent), intermediate treatment processes, and discharge to 
either Alligator Creek (Structure ST-6) or to the Briarwood Lakes system (Pump Station B-return 
flow). 

 
B.1.5 Automatic Sampling Equipment 

The automatic sampling equipment records and collects flow data continuously and is used to pace 
the autosamplers in a flow-proportionate mode. A field technician visits the site approximately bi-
weekly and more often during the rainy season, if necessary. 

 
B.1.6 Sample Triggers 
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Bi-annual sampling events are not required to be triggered by storm events; rather the sampling is 
triggered by flow induced by pumping systems.  Samples will be taken at 2 sites during the wet 
season and at 2 sites during the dry season.  In addition to the bi-annual sampling required under 
the FDEP Grant, initial background conditions of the lake system will be assessed, and 
intermediate performance sampling of the treatment system will be accomplished. There are no 
meteorological triggers tied to the performance or background samples.   Samples collected in 
composite samplers are kept on ice at 4 Degrees Celsius until analyzed in accordance with the 
DEP SOP FS 1000. 

 
B.1.7 Location of Sampling Devices 

Continuous Sample Probes will be installed at pump station wetwells during the sampling period at 
locations shown.  The probes and sample lines will be extended by attachment to PVC pipes to 
mid depth of the wetwell sampling locations. 
 

B.1.8 Types of Samples 
 There are several sample sources. All sample matrices are surface water, and may be described 

as raw stormwater (untreated), partially treated (process treatment phases), and final treated 
stormwater. 

 
B.1.9 Elements of the Sample Collection Design  
 See Attachment A for details on the sample collection points for each type of sample. 
 
 B.1.9.1 Schedule A Sample Program-Background: WATERMARK will collect single 

background surface water quality samples (grab sample method) at five sites 
within the Briarwod Lakes system and one site in the Alligator Creek ditch at the 
outfall from the treatment system that will be correlated with predictive hydrologic 
conditions and representative of the rising limb hydrograph of a normal rainfall 
event at existing Briarwood Lakes weir prior to discharge to the existing Alligator 
Creek ditch.  These samples will be obtained for characterization of the initial 
conditions present at the site. 

 
 B.1.9.2 Schedule B Sample Program- Operations Optimization: WATERMARK will 

establish an internal treatment optimization program for the Briarwoods Treatment 
System.  WATERMARK will conduct a 15 day operational adjustment of the 
Briarwoods treatment site to evaluate the system response to batch treatment 
flow.  In this mode of operation, the pump station controls will be programmed to 
fill the treatment system, allow for pre-determined retention period, and then re-
pump the treated effluent back to the Briarwoods Lake system.  Water quality 
samples will be taken at 5 day intervals to assess the performance of the batch 
treatment. 

 
B.1.9.2.1 – Internal Treatment Low Flow Operations: WATERMARK will 
conduct a 15 day operational adjustment of the Briarwoods treatment site to allow 
for continuous low flow treatment (50% of maximum design flows) to evaluate 
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treatment performance.  Water quality field samples will be taken at 5 day intervals 
to assess the performance of the batch treatment. 
 
B.1.9.2.2 – Internal Treatment High Storm Flow Operations: WATERMARK will 
conduct a 15 day operational adjustment of the Briarwoods treatment site to allow 
for continuous high flow (% of maximum design flows at different backwash 
cycles) to establish a peak treatment capacity/optimized backwash protocol.  
Water quality field samples will be taken at 5 day intervals to asses the 
performance of this treatment protocol. 
 

B.1.9.3 Schedule C Sample Program- Bi-Monthly Sampling (319h): WATERMARK will 
collect field data and flow composited water samples in this sample program.  
Samples will be delivered to Benchmark Enviroanalytical, Inc. in accordance with 
the QAPP.  There are eight (8) bi-monthly tasks.  The inflow will be measured at 
BW-WQ1 for all eight events.  Four outflow samples will be taken during the wet 
weather at BW-WQ3 and four outflow samples during dry weather at BW-WQ2.   

 
 B.1.9.3.1  One composite bottle used at each sampling location to collect the 

appropriate amount of water for each analysis. 
 

 B.1.9.3.2  All continuous samples are to be 24 hour composites. 
 
 B.1.9.3.3  The sample locations were selected after discussing all the possibilities 

and understanding representative flows, residence times and optional operational 
parameters.  The sites were chosen to be representative and suitable for sampling 
equipment. 

 
 B.1.9.3.4  Field replicates and blanks are collected each time the tubing is 

changed on the sample cooler units and a duplicate is collected after two sampling 
events for quality assurance. 

 
B.1.10 Parameters Tested 
 The parameters to be tested reflect common constituents in stormwater runoff. In particular, 

the following parameters will be sampled: ammonia nitrogen, NOx nitrogen, TKN, total nitrogen, 
orthophosphorus, total phosphorus, total suspended solids and BOD. 

 
 
 
 

B.2 SAMPLING METHODS  
 
 In general, all sampling procedures will follow Florida Department of Environmental Protection 

(FDEP) “Standard Operating Procedures for Field Activities” (DEP SOP-2008 (effective 
12/3/08).  A sampling  
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B.2.1  Flow Measurements 
  This project uses Greyline OCF 5.0 flow meter.  Flow measurement data will be digitally 

recorded and stored, and available for download.  This meter will be used during sampling 
events to correlate flows into the treatment system, and for establishing a water balance. 

 
B.2.2 Rainfall Measurements 
 Rainfall data will be examined at an existing rain gauge at the Jacaranda Bridge (ARMS AL-1) 

maintained by Sarasota County.  The ARMS site provides real time rain data to assist in 
anticipating a site visit, should the WATERMARK Team determine that it is necessary to 
observe flow responses within the treatment system.  The location of the ARMS station is 
described in Attachment A. 

 
B.2.3 Field Water Quality Monitoring 
 A YSI Environmental Monitoring System sonde (model YSI 600 XLM V2) will be used to collect 

in situ measurements of temperature, pH, dissolved oxygen (both mg/l and percent saturation), 
conductivity, and turbidity during autosampler sample retrieval following DEP SOPs FT 1100, 
FT 1200, FT 1400, FT 1500, and FT 1600.  Table B.2.3 summarizes the sampling method, 
accuracy, expected concentration, range and resolution for each field parameter. 

 
 
 

 Table B.2.3 Analytical Methods and Quality Assurances Objectives for Field Measurements 

   
S-Surface Water 
EPA- Refers to methods found in EPA approved source, SM- Refers to methods found in Standard Methods, NA- Not 
Applicable 
Notes:   1.  Standard Methods for the Examination of Water and Wastewater, 19th Edition, 1995. 
 2.  Subject to Manufacturer’s specifications. 
 3.  Methods of Chemical Analysis of Waters and Wastes, EPA 600/4 – 79-020, Revised March 1983. 

Parameter Method 
Experimental 

Matrix 
Expected 

Concentration 
Accuracy 

Measurement 
Range 

Measurement 
Resolution 

Dissolved 
Oxygen 

SM 4500G1 
Man. Spec.2 

S 0.0 – 10 mg/L +/- 2% 0-050 mg/L 0.01 mg/L 

Hydrogen 
Ion (pH) 

SM4500H+ 

Man. Spec. 
S 6.0 – 8.0 Units 

+/- 0.2 
Units 

0 – 14 Units 0.01 Units 

Specific 
Conductivity 

SM2510B 

Man. Spec. 
S 

100-1250 
mS/cm 

+/- 0.5% 
+0.001mS/
CM 

0.0 – 100 
mS/cm 

0.001 mS/cm 

Temperature 
SM2550B 

Man. Spec. 
S 15 – 35oC +/- 0.15oC -5 – 50oC 0.01 oC 

Turbidity 
EPA 180.13 

Man. Spec. 
S <1 – 50 NTU 

+/- 2% 
or 0.3 NTU 

0 – 1000 
NTU 

0.1 NTU 

Water Level Man. Spec. S NA +/- 0.01 ft 0 – 30 ft 0.01 ft 
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 4. Accuracy values represent values suggested by the equipment manufacturer rather than WATERMARK data. 
 
 
 
 

B.2.4 Autosamplers 
 Water quality samples are collected by automatic sampling units (Teledyne ISCO Model 

#6712) on a flow-weighted basis (or by time composite, where deemed appropriate) whereby 
flow signals from the pump stations can interface with the sampler using a Model 780 module. 

 
 B.2.4.1 The composite samples collected by the automatic sampling units give an 

accurate picture of the dissolved and a small size particle for constituents 
transported in flow.  The ISCO Teledyne #6712 automatic sampler gives water 
quality event mean concentrations that can be compared to other stormwater 
studies.  The water quality samplers will be programmed to take multiple samples 
per storm/base flow event, and the amount of the frequency of sample collection is 
changed to reflect the volume of flow with less frequent aliquots taken during the 
low flow events.  The samplers protect against cross contamination by purging the 
sample line twice before taking the sample. 

 

 B.2.4.2 Specific Sampling Procedures for Water Quality 
 
  B.2.4.2.1 Label sample containers with the project name, sample site 

identification, sample collection date and name of sampling 
personnel.  Labels are provided by the laboratory with some of 
the information already printed, but the collection date and time 
will still have to be filled in with a waterproof marking pen. 

 
  B.2.4.2.2 Shake the sample composite bottle well and rinse the sampling 

equipment and/or container with sample water, unless the sample 
is a pre-washed bottle which already contains the preservative.  
The composite bottles are large and hard to handle, so the bottle 
will be shaken well and excess water poured off.  As an aid to 
identifying how much water to save, a mark may be placed on the 
outside of the composite bottle.  The composite bottle will be 
shaken well each time one of the individual bottles is filled. 

 
  B.2.4.2.3 If preservatives are required such as the bottles for nutrients and 

metals, add preservatives before capping and shaking leaving a 
small head space to facilitate mixing.  Samples that require pH-
adjusted preservation must be acidified on site to a pH less than 
2.0.  Samples requiring filtration and acid preservation are to be 
filtered with a 0.45 micron filter prior to the acid preservation (i.e. 
orthophosphate) in accordance with DEP SOP FS 1000-4.  For 
nutrients (nitrogen and phosphorus), analytical reagent grade 
sulfuric acid must be added until the samples reaches a pH less 
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than 2.0.  For metals, concentrated metals grade nitric acid must 
be used to preserve samples until a pH less than 2.0 is reached.  
After many tests in the field, it has been determined that 20 drops 
of acid are adequate for the 500-ml nutrient bottles and 10 drops 
for the 250-ml metal bottles.  Litmus paper to use for testing pH is 
available from the laboratory.  Do not put the litmus paper in the 
sample bottle; instead pour a small amount out of the bottle onto 
the paper after the bottle has been thoroughly shaken. 

 
 B.2.4.2.4 Transporting samples to Sarasota County or the laboratory 

courier includes: Checking bottle caps to make certain they are 
secure, placing the sample containers in insulated coolers with 
ice, filling out the custody forms and placing in waterproof plastic.  
(The custody forms can be filled out in the laboratory when the 
samples are sorted by station, rechecked for accurate information 
and turned over to appropriate Sarasota County or laboratory 
personnel who signs off on the chain-of-custody sheet.) 

 
  B.2.4.2.5 A summary table which outlines the sampling protocol for each 

parameter, including the sampling method, expected 
concentration levels, accuracy, precision, MDL and preservation 
is provided below as Table B.2.4.2.5. 

 
  B.2.4.2.6 The composite collection bottles and other collection items such 

as filtering equipment, etc. are cleaned in the field after each 
sampling event by rinsing three times and scrubbing if necessary 
with deionized water.  Cleaning of sample bottles and equipment 
shall be in accordance with DEP SOP FC 1001 March 31, 2008 
(effective 12/3/08).  Additionally, every three months and more 
often during the rainy season these items are brought into the 
laboratory and acid washed using the following procedures.   

 
   B.2.4.2.6.1 Wash bottles, caps, and other equipment with 

laboratory grade, biodegradable, non-phosphate 
detergent. 

 
   B.2.4.2.6.2 Rinse three times with tap water. 
 
   B.2.4.2.6.3 Rinse once with 1:1 nitric acid (metals grade 

HNO3) 
 
   B.2.4.2.6.4 Rinse three times with ASTM Type 1 deionized 

water 
. 
   B.2.4.2.6.5 Air dry. 
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 B.2.4.2.6.6 Assemble in organic-free environment 

  Table B.2.4.2.5   Summary Table of Water Quality Sample Protocol 

SAMPLE  

PARAMETER 

REFERENCE ANALYSIS 

METHOD

SAMPLE 

METHODS                             

(SEE NOTE 1)

SAMPLING 

SCHEDULE                                 

(SEE NOTE 2)

pH Method 150.1 TYPE 1,2, 3 SCHEDULES A, B, C

Temperature Method 170.1 TYPE 1,2, 3 SCHEDULES A, B, C

Specific Conductance Method 120.1 TYPE 1,2, 3 SCHEDULES A, B, C

Dissolved Oxygen Method 360.1 TYPE 1,2, 3 SCHEDULES A, B, C

Chlorophyll a SM 10200 H (modified) TYPE 1,2, 3 SCHEDULES A, B, C

Total Organic Carbon SM 5310 B TYPE 1,2, 3 SCHEDULES A, B, C

BOD SM5210B TYPE 1,2, 3 SCHEDULES A, B, C

Dissolved Org. N Method 351.2 (filtered) TYPE 1,2, 3 SCHEDULES A, B, C

Nitrate + Nitrite Method 353.2 TYPE 1,2, 3 SCHEDULES A, B, C

Ammonia Method     SM4500NH3C TYPE 1,2, 3 SCHEDULES A, B, C

Total Kjeldahl Nitrogen Method 351.2 TYPE 1,2, 3 SCHEDULES A, B, C

Total Nitrogen Methods 351.1 plus 353.2 TYPE 1,2, 3 SCHEDULES A, B, C

Total Phosphorus Method 365.1/365.4 TYPE 1,2, 3 SCHEDULES A, B, C

Ortho Phosphorus Method 365.3 TYPE 1,2, 3 SCHEDULES A, B, C

Alkalinity SM 2320 B TYPE 1,2, 3 SCHEDULES A, B, C

Copper USEPA 200.7 TYPE 1,2, 3 SCHEDULES A, B, C

Zinc USEPA 200.7 TYPE 1,2, 3 SCHEDULES A, B, C

Turbidity (Lab) Method 180.1 TYPE 1,2, 3 SCHEDULES A, B, C

Total Suspended Solids SM 2540 D TYPE 1,2, 3 SCHEDULES A, B, C

NOTE NO. 2:

SAMPLING SCHEDULE A TYPE 1-GRAB SAMPLE

SAMPLING SCHEDULE B TYPE 2-COMPOSITE SAMPLE

SAMPLING SCHEDULE C TYPE 3- FLOW MONITORING

BWL-WQ1, BWL-WQ2, BWL-WQ3,BWL-WQ4,BWL-WQ5, AGR-WQ1

BWL-OPT1, BWL-OPT2, BWL-OPT3,BWL-OPT4,BWL-OPT5 

BW-WQ1, BW-WQ2 (0R) BW-WQ3

NOTE NO. 1:
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B.3 SAMPLE HANDLING AND CUSTODY 
 
B.3.1 Benchmark EnviroAnalytical Laboratory.  The chain-of-custody is described in their Quality 

Manual (attached as Appendix A).  The sample handling procedures will adhere to the DEP 
SOP-001/01, March 31, 2008 (effective 12/3/08).   

 
 B.3.1.1 Sample custody begins when field personnel pack bottles instead of the laboratory 

personnel.  BEA marks their bottles and then packs each site in its own plastic bag 
and places those bags in coolers that makes it easy to sort the bottles necessary 
for the sample locations. 

 
 B.3.1.2 Chain-of-custody labels (example attached as Appendix A-1) provided by the BEA 

laboratory are specific to the project and are enclosed with each sampling kit. 
 
 B.3.1.3 Each sample bottle is identified with the project UID number, sampling site 

identification, initials of the sample person, time and date.  The date and time of 
collection are recorded on the chain-of-custody sheet (example attached as 
Appendix A-2) along with any other pertinent information. 

 
 B.3.1.4 Each sampling site has a unique UID number that is assigned by the Department 

recorded on the sample bottle. 
 
 B.3.1.5 The collected samples are processed as outlined above (Section B.2.4.2), placed 

on ice until transported to the BEA laboratory usually on the same day as 
collected. 

 
 B.3.1.6 Sampling personnel complete a chain-of-custody form, which is included when 

samples are turned into the laboratory, and lab personnel sign-off and use the 
form as sample custody log .  

 
 B.3.1.7 Ultimate disposal is taken care of by the laboratory personnel and that procedure 

is explained in their attached Quality Manual. 
 
B.3.2 WATERMARK ENGINEERING GROUP, INC. 
  
 B.3.2.1 Field records must be maintained by WATERMARK.  This information may be 

recorded in bound notebooks or field sheets that have been designed for a 
specific purpose.  All loose records shall be unequivocally linked to the sampling 
event by code, facility name and/or client name and address.  Field sampling 
records should include: 

 
  B.3.2.1.1 Names of all personnel and visitors on site during sampling. 
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  B.3.2.1.2 Date and time of sample collection. 
  B.3.2.1.3 Ambient field condition, to include, but not limited to information 

such as weather, tides, etc. 
 
  B.3.2.1.4 Specific description of sample location including site name and 

address. The specific sampling point must be further identified 
(station number, ID number, reference to site plan, etc.). 

 
  B.3.2.1.5 Field ID# for each sample container and parameters to be 

analyzed. 
 
  B.3.2.1.6 Field measurement data (e.g. pH, specific conductance, etc.) 
  B.3.2.1.7 Sample sequence – identify the order in which each sample is 

taken (time of sample collection is acceptable). 
 
  B.3.2.1.8 Preservation and pH verification if applicable. 
 
  B.3.2.1.9 Sampling equipment used (ID# if applicable). 
 
  B.3.2.1.10 Field decontamination performed.  All field-sampling equipment 

decontamination, whether performed in the field, on site or in a 
headquarters facility or laboratory, must be documented and in 
accordance with DEP SOP March 31, 2008 (effective 12/3/08). 

 
  B.3.2.1.11 Types of quality control (QC) samples collected.  The QC 

samples should include the following information: when and 
where collected, preservative (if applicable) and type (e.g. trip 
blank, equipment blank, duplicate, etc.) in concurrence with DEP 
SOP March 31, 2008 (effective 12/3/08).  QC samples must be 
documented in the same manner as all other samples. 

 
  B.3.2.1.12 Signature of sampler(s). 
 

B.4 ANALYTICAL METHODS 
 
Most of this summary information is taken from the exhaustive Quality Manual that has already been 
approved for the laboratory.  Water quality analysis is to be conducted in accordance with DEP SOPs 
March 31, 2008 (effective 12/3/08) for analytical activities.   
 
B.4.1 Laboratory Procedures - Benchmark EnviroAnalytical, Inc. 
 
 B.4.1.1 A list of the parameters being measured, their detection limits, the specific 

Standard Method or EPA methods used for analysis, and performance criteria can 
be found in Table B.2.4.2.5 of this document. 
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 B.4.1.2 Quality control requirements are listed in Section 9 of BEA’s Quality Manual.  In 
summary, a series of QC checks are performed on applicable parameters, 
including analysis of method reagent blanks, duplicate samples, reagent water 
spike samples, and matrix spike samples.  Standards are prepared daily from 
primary stock using the manufacturer’s instructions. 

 
 B.4.1.3 Instrument calibration and verification for each instrument is listed in the BEA 

Quality Manual.  Calibration records are printed out with each run performed and 
the final data reviewed by the Laboratory Q.A. Officer, then the Laboratory 
Manager, before maintained. 

 B.4.1.4 Calibration and maintenance of instruments.  Section 7 of the BEA Quality Manual 
lists the preparation of standards and calibration of instruments.  Section 8 of the 
BEA Quality Manual lists preventive maintenance.  Frequency of each activity is 
also listed. 

 
 B.4.1.5 Corrective Action.  Corrective actions may be initiated as a result of any QA 

activity, including:  (1) Performance audits; (2) Systems audits; (3); QA project 
audits conducted by DOH.  The QA officer will work with the Laboratory Manager 
and FDEP to initiate any corrective action, which may be necessary.   

 
B.4.2   Field Procedures 
            A list of field instrument analytical methods and calibration procedures is provided in  
 Table B.4.2. 
 

B.5 QUALITY CONTROL FOR FIELD SAMPLING 
 
B.5.1 Field Instruments 
 
 B.5.1.1 Flow Meter (Greyline Model OCF 5.0). 
 
  B.5.1.1.1 An independent outside staff gauge will be set and surveyed in 

and used as the base water level gauge. 
 
  B.5.1.1.2 Compare the water level recorded by the ultrasonic sensor, 

ADCP, established reference points (RP) and staff gauges for 
agreement. 

 
B.5.1.1.3 Discrepancies between the staff gauge and the recorder at each 

station will be noted and will indicate the immediate need for 
corrective action. A RP shall be marked and surveyed at each 
station to allow for this field comparison. 

 
B.5.1.1.4   The stage and velocity data shall be uploaded approximately daily 

to the project website.  The stage and velocity data will be 
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reviewed approximately daily to look for potential problems and 
corrective measures required.  

  
 B.5.1.2 Rain gauge -  This project shall utilize the data from the closest existing rain 

gauge station ARMS AL-1 Jacaranda Bridge-750. 
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Table B.2.3 Analytical Methods and Quality Assurances Objectives for Field Measurements 

 
NA- Not Applicable 
Notes:  1.  FDEP SOP-001/01. FDEP Standard Operating Procedures for Field Activities (February 2004). 
              2.  Also includes general requirements outline in FT 1000, FS 1000, FS 2000 and FS 2100. 

Instrument 
Calibration 
Procedure 

Frequency of 
Calibration 

Standards 
References 

1,2 
Acceptance Criteria 

YSI Environmental 
Monitoring System 
Sonde 

Per 
Manufacturer’s 
Manual 

Before and 
After each Use 

pH 
Certified buffer solutions which 
bracket the range of samples 

FT 1100 
+/- 0.2 standard pH units of buffer or 
more stringent program criteria 

   
Specific 
Conductivity 

KCl solution FT 1200 +/- 5% of standard value 

   
Dissolved 
Oxygen 

Saturated air-water FT 1500 +/- 0.3 mg/L of Theoretical value 

   Temperature NBS Thermometer FT 1400 
+/- 0.2oC of NIST-traceable value; 
verification over range of values 

   Turbidity 
Certified buffer solutions which 
bracket the range of samples 

FT 1600 +/- 2% of standard value 

Automatic Samplers 
Per 
Manufacturer’s 
Manual 

Prior to field 
deployment, 
semi-annually 
thereafter 

Volume measured with a graduated cylinder FT 1800 +/- 5% of programmed sample volume 
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  B.5.1.2.1 The County shall compare data from the Romp TR 4-2 station to 
other station in close proximity such as The Venice South Rain 
Gauge (County maintained) and Romp TR 4-1 Caspersen rain 
gauge (SWFWMD maintained), which is located within the 
drainage basin. See Figure B.2.2 for existing rain gauge locations. 

 
  B.5.1.2.2 The County shall visually inspect the rainfall data on a daily basis. 
 
 B.5.1.3 Automatic Water Quality Samplers (Model #6712 TELEDYNE ISCO) 
   
  B.5.1.3.1 Change the tubing, desiccant, and back up batteries on a regular 

schedule or when indicated.  Acid wash the collection bottle in the 
lab approximately every three months. 

 
  B.5.1.3.2 Calibrate the sample by using the calibration sequence available 

on the instrument to precisely calibrate sample volume.  Storm 
event data are discarded when there are error messages for 
hydrology and/or missed samples. 

 
 B.5.1.4 Water Quality Sampling.  The Quality Manual for the BEA laboratory lists their 

protocol in detail.  This QAPP will only list field tests conducted to validate water 
quality sampling techniques. 

 
  B.5.1.4.1 Duplicate samples.  A duplicate sample is taken during every 

second sampling event. 
 
  B.5.1.4.2 Deionized water samples taken through the equipment tubing is 

the method used for testing contaminated equipment.  This test is 
performed about every three months when the tubing is changed.  
It also tests the procedure for acid washing the composite bottles. 

 
 

B.6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND  
 MAINTENANCE 
 
 Much of this has been addressed in the previous elements, but field check lists and field 

journals are used to remind the technicians of what needs to be done and when. 
 
 
B.6.1 ISCO Automatic Portable Samplers 
 

A certain amount of preventive maintenance will keep it functioning properly.   
 

B.6.1.1 Cleaning the controller, top cover, center section, retaining ring, and tub.  Clean 
the top cover, center section, retaining ring, and tub with warm soapy water or by 
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spraying them with a hose. Avoid using a high-pressure hose to clean the 
controller, especially around the control panel. Extreme pressures may force water 
past the control-panel seal.  When cleaning the controller and top cover, cap the 
connectors at the back of the controller tightly. Keep a power source connected to 
the power-source connector, or replace the protective cap (shipped with the 
sampler) over the power source connector, to protect the pins from moisture 
damage. Make sure the two pump drain holes (located on the bottom right-hand 
side of the pump, beneath the pump band) are open and free of debris or buildup. 

 
B.6.1.2 Clean the sample bottles.  The sample bottles have a wide mouth to facilitate 

cleaning.  Wash them with a brush and soapy water, or use a dishwasher.  You 
can autoclave the glass bottles. 

 
B.6.1.3 Clean the suction line, pump tube, and discharge tube.  Clean the suction line, 

pump tube, and discharge tube by placing the end of the suction line in a cleaning 
solution and pumping it through the delivery system. Rinse with clean water. If 
these items are severely contaminated, discard them. For critical sampling 
applications, refer to the following sections. 

 
 B.6.1.4 Strainer.  Clean the strainer with a brush and soapy water. 
 
 B.6.1.5 Replace suction line.  The suction line should be replaced about every three 

months or more often if warranted. 
 
  

B.7 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY 
 
B.7.1 Greyline Ultrasonic Flow Meters 

 
B.7.1.1  All meters will be tested bi-monthly according to the manufacturer’s 

recommendations. The results of these tests will be logged and available for 
inspection.  

 
B.7.2   Field Instrumentation 

It is recommended that calibration of the sonde be done in the lab, according to manufacturer’s 
recommendations.  However, for convenience, the 600XL allows for field calibration of pH, 
Dissolved Oxygen (DO), and Oxidation Reduction Potential (ORP).  Field calibrations are stored in 
the sampler, NOT the sonde, and are used to modify readings from the sonde until a new sonde is 
connected. When a sonde is moved to another sampler, it will retain calibration constants set in the 
lab, but will not retain any that were set in the field.  Although field calibration is limited to three 
parameters, you can validate any of the available parameters. Validation allows you to immerse the 
sonde in a known solution, note the readings, and see if the sonde is functioning properly. The 
validation process does not modify any readings like calibration does; it merely alerts you to 
inaccurate ones.  No data will be stored, nor will enable conditions be updated, while calibrations or 
validations are being performed. 
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B.8 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES 
 
B.8.1 The laboratory keeps a good supply of bottles and other consumables on hand.  In our 

experience this has never been a problem. 
 
B.8.2 Keep extra supplies in trucks. 
 
B.8.3 Order marking pens, field journals, refrigerator tubing, and other supplies and keep them in 

stock, so this has never been a problem.  The field technicians are responsible for keeping 
supplies stocked. 

 
B.9 NON-DIRECT MEASUREMENTS 
 
B.9.1 A water budget is calculated from the data to validate flow numbers. 
 
B.9.2 Literature values are used to compare data and to determine if water quality numbers are 

reasonable. 
 
B.9.3 Statistical analysis is used to determine if data are normally distributed. 
 
B.9.4 Correlations identify abnormal values to be checked further, but numbers are not eliminated or 

changed unless there is a compelling reason to do so. 
 
B.9.5 Constituent concentrations in the water are graphed and compared to other stations at the site 

or unusual events to determine if readings are reasonable. 
 
B.10 DATA MANAGEMENT 
 All data management activities shall use the documentation procedures referenced in the QA rule 

and in FDEP SOP FD 1000. 
 
B.10.1 Concentration Water Quality Data 
 
 B.10.1.1 Entered into Excel spreadsheets by paraprofessionals. 
 
 B.10.1.2 Put into tables and checked by the technicians who collected the data and some 

graphs are constructed.  
 
 B.10.1.3 Laboratory comments and any unusual field conditions are noted. 
 
 B.10.1.4 Outliers are investigated and laboratory notes reviewed. 
 
 B.10.1.5 Principal investigator checks the data and puts into form for the data report and 

appendix of the final report and summarizes the data for the body of the report. 
 
 B.10.1.6 Base flow and storm flow are put into separate tables. 
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 B.10.1.7 Statistical analysis will be used to determine significant difference between 
sampling locations. 

 
 B.10.1.8 Concentrations will be compared to state water quality standards. 
 
 B.10.1.9 Percent efficiency will be calculated once samples are converted to loads. 
 
 B.10.1.10 Data will be analyzed and compared over a two-year period. 
 
B.10.2 Flow, Level and Rainfall Data 
 
 B.10.2.1 Data are downloaded into a template so that all figures and tables will be in same 

format for the final report. 
 
 B.10.2.2 Data are uploaded during the sampling event. 
 
 B.10.2.3 WATERMARK checks all the calculations to make certain they are correct. 
 
 B.10.2.4 Monthly water levels and rainfall are graphed and checked for discrepancies. 
 
 B.10.2.5 Water levels are checked against the reference point readings. 
 
 B.10.2.7 A water budget is constructed to test for reasonable flows compared to each other 

and to rainfall. 
 
 B.10.2.9 Rainfall characteristics are calculated and put into a table format that includes 

date, storm start time, storm stop time, duration of storm, amount of rain, intensity 
of the storm, the maximum intensity experienced for a 15 minute period and the 
inter-event dry period. 

 
B.10.3 Data Sonde Data 
 
 B.10.3.1 The data are uploaded after each event and the data stored in Excel 

spreadsheets. 
 
 B.10.3.2 Each parameter is graphed in a separate figure and stations are compared to each 

other on the same graph. 
 
 B.10.3.3 The data are summarized and compared to all data collected in the body of the 

report. 
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B.10.4 Statistical Analysis 
 
 B.10.4.1 The entire data set will be combined for statistical analysis.  It will include: rainfall 

amount, rainfall characteristics, and constituent concentrations for each location 
and volume data for each location for each event. 

 
 B.10.4.2 Summary statistics will be entered into a table and graphs. 
 
 B.10.4.3 Correlation analysis will identify relationships between variables. 
 
 B.10.4.4 Regression analysis will be used to investigate some of the more interesting 

correlations. 

GROUP C.  ASSESSMENT AND OVERSIGHT 
 

C.1 ASSESSMENT AND RESPONSE ACTIONS  
 
 This is a small project with only a few people involved therefore: 
 
C.1.1 The principal investigator interacts with field personnel at least weekly and is in telephone 

contact if questions arise. 
 
C.1.2 The principal investigator does the final quality assurance of the data processing and analysis. 
 
C.1.3 The principal investigator accompanies field personnel to study site to assess site conditions 

and observe monitoring techniques. 
 
C.2 REPORTS TO MANAGEMENT 
 
C.2.1 Quarterly reports are submitted to Sarasota County showing progress on the project and 

including any new data that have been processed. 
 
C.2.2 Applicable water quality data may be submitted in appropriate format to FDEP by the County 

for upload to DEP’s STORET database. 
 
C.2.3 Invoices are reviewed and approved for work done. 
 
C.2.4 Field journals are kept to document any problems in the field; and recommended solutions. 
 
C.2.5 The final report will include comments on how this project’s results compare with other BMP 

evaluation projects. 
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GROUP D. DATA VALIDATION AND USABILITY 
 
D.1 DATA REVIEW, VERIFICATION, AND VALIDATION 
 
D.1.1 All data are viewed with respect to information in the field journal and a decision made about its 

validity. 
 
D.1.2 All water quality data is checked against the problems that were identified on data sheets by the 

lab. 
 
D.1.3 Field data are checked against duplicate samples, DI water samples, and the running bar graphs 

showing trends in samples when compared sequentially. 
 
D.14 A more complete check is performed on data points that do not make sense from the expected 

correlation analysis. 
 
D.1.5 Outliers are given special scrutiny, but are not eliminated unless there is a good reason for doing 

this. 
 
D.1.6 Water budget information for flow validates these numbers and sometimes when weirs become 

obstructed estimates have to be made. 
  
 Estimates are made by: 
 
 D.1.6.1  Flow recorder at each pump station that record continuous flow data. 
 
 D.1.6.2  Using the actual calculated flow but providing an explanation. 
 

D.2 VERIFICATION AND VALIDATION METHODS  
 
D.2.1 Enough samples are usually collected that if the data are not deemed reliable that event is not 

used and an additional sample will be collected. 
 
D.2.2 Description of how results will be conveyed to data users. 
 
 D.2.2.1 This project will result in a detailed report 
 
 D.2.2.2 The raw data will be provided in an appropriate format for DEP STORET upload. 
 
 D.2.2.3 The combined data used in the statistical analysis will be provided in electronic 

form to Sarasota County. 
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D.3 RECONCILIATION WITH USER REQUIREMENTS 
 
 D.3.1.1 The data can be used to characterize stormwater pollution. 
 
 D.3.1.2 The data are suitable for models. 
 
 D.3.1.3 The data are suitable for use in the calculation of TMDLs. 
 
 D.3.1.4 The data can be used to compare to similar studies. 
 
 D.3.1.5 The data can be used to evaluate similar treatment systems for pollution removal. 
 

GROUP E  REFERENCES 
 
E.1 QUALITY MANUALS (Appendix A) 
 
 Benchmark EnviroAnalytical, Inc. 
 1711 12th Street East 
 Palmetto, Florida  34221 
 Phone:  (941) 723-9986 
 
E.2 HANDBOOKS 
 
 Burton & Pitt. 2002.  
 Stormwater Effects Handbook 
 Lewis Publishers 
 Boca Raton, Florida 
 
 Urban Stormwater BMP Performance Monitoring 
 ASCE/EPA 
 EPA-821-B-02-001 
 
E.3 OPERATING MANUALS (Appendix A) 
 
 
 Greyline Instruments, Inc. 
 Model Open Channel Flow (OFC) 5.0 
 105 Water Street 
 Massena, NY  13662 
 Phone:  (888) 473-9546 
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E.4 SPECIFICATIONS (Appendix A) 
 
 ISCO Specifications 
 6712 Portable Samplers 
 4700 Superior Street 
 Lincoln, Nebraska  68528 
 Phone:  (402) 464-0231 
 
 Pine Environmental Services, Inc. 

YSI 600 XLM V2 
 Specifications 
 3902 Corporex Park Drive 

STE 450 
 Tampa, FL  33619 
 Phone:  (813) 620-1001 

LITERATURE CITED 
 
 
APHA/AWWA/WEF. 1995. Standard Methods for the Examination of Water and Wastewater, 19th Edition. 
 
ASCE/EPA.  Urban Stormwater BMP Performance Monitoring. EPA-821-B-02-001.   
 
EPA. 1983. Methods for Chemical Analysis of Water and Wastes. EPA 600/4-79-020. 
 
Florida Department of Environmental Protection Standard Operating Procedures for Field Activities, DEP-
SOP-001/01 (March 31, 2008), Florida Department of Environmental Protection, Standards and 
Assessment Section. 2600 Blair Stone Road, Tallahassee, FL  32399-2400 
 
SAS (Statistical Analysis System).  (2000).  SAS/STAT User’s Guide.  Release 6.03.  SAS Institute, Cary, 

North Carolina, 494 pp. 
 
USGS TWRI Calibration and Maintenance of Vertical Axis Type Current Meters, G.F. Smoot and C.E. 

Novak.  
 
USGS TWRI Computation of Continuous Streamflow Records, E.J. Kennedy 
 
USGS TWRI Discharge Measurements at Gaging Stations, T. J. Buchanan and W.P. Somers  
 
USGS Water Supply Paper 2175 Measurement and Computation of Streamflow: Volume 1. Measurement 

of Stage and Discharge, S.E. Rantz 
 
USGS Water Supply Paper 2175 Measurement and Computation of Streamflow: Volume 2. Computation of 

Discharge, S.E. Rantz 
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FS 2100. SURFACE WATER SAMPLING

See also the following Standard Operating Procedures: 

FA 1000 Administrative Procedures 

FC 1000 Cleaning/Decontamination Procedures 

FD 1000Documentation Procedures 

FM 1000 Field Planning and Mobilization 

FQ 1000 Field Quality Control Requirements 

FS 1000 General Sampling Procedures 

FS 2000 General Aqueous Sampling 

FS 2400 Wastewater Sampling 

FT 1000 – FT 2000 Field Testing and Calibration Procedures 

1. INTRODUCTION AND SCOPE

1.1. This section presents standard operating procedures to be used to consistently 
collect representative surface water samples.  Each collection event must be performed so 
that samples are neither contaminated nor altered from improper handling. 

1.2. The following topics include acceptable equipment selection and equipment 
construction materials; and standard grab, depth-specific and depth-composited surface 
water sampling techniques.  Information regarding sample types and flow- or time-weighted 
aqueous sampling is found in FS 2420. 

2. GENERAL CAUTIONS

2.1. When using watercraft, take samples near the bow, away and upwind from any 
gasoline outboard engine.  Orient watercraft so that bow is positioned in the upstream 
direction. 

2.2. When wading, collect samples upstream from the body. 

2.3. Avoid disturbing sediments in immediate area of sample collection. 

2.4. Collect water samples prior to taking sediment samples when obtaining both from the 
same area (site). 

2.5. Consider the representativeness of selected sampling locations, for example, when 
attempting to characterize a water body that may be stratified or heterogeneous. 

2.6. Unless dictated by permit, program or order, sampling at or near structures (e.g., 
dams, weirs or bridges) may not provide representative data because of unnatural flow 
patterns. 

2.7. Collect surface water samples from downstream towards upstream. 

3. EQUIPMENT AND SUPPLIES

3.1. Use sampling equipment constructed of materials consistent with the analytes of 
interest.  Refer to FS 1000, Tables 1000-1 and 1000-2 for material selection.  Select 
equipment based on the analytes of interest, the specific equipment use and the available 
equipment.  Refer to FS 1000, Table 1000-3 for selection of appropriate equipment. 
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3.2. For information on sample container size and construction, preservation and holding 
time requirements, see FS 1000, Tables 1000-4, 1000-5, 1000-8, 1000-9 and 1000-11. 

3.3. For information on sampling equipment cleaning requirements, see FC 1000. 

3.4. For information on documentation requirements, see FD 1000. 

FS 2110. SURFACE WATER SAMPLING TECHNIQUES

Use the following protocols when collecting surface water samples.  Adhere to all general 
protocols applicable to aqueous sampling detailed in FS 2000 when following the surface water 
sampling procedures addressed below. 

1. MANUAL SAMPLING: Use manual sampling for collecting grab samples for immediate in-situ 
field analyses.  Also use manual sampling in lieu of automatic equipment over extended periods 
of time for composite sampling, especially when it is necessary to observe and/or note unusual 
conditions. 

1.1. Surface Grab Samples

See FS 2000, section 1.2. for discussions concerning the appropriate uses of grab samples. 

Collect surface grab samples within the top 12 inches of the water column.  Avoid skimming 
the surface of the water during collection unless specifically required by the sampling plan. 
Very shallow water bodies require careful techniques of sample collection to avoid disturbing 
sediments

Where practical, use the actual sample container as the collection device (direct grab). 
Sample containers attached to poles are also considered direct grabs. 

The use of unpreserved sample containers is encouraged since the same container can be 
submitted for laboratory analysis after appropriate preservation.  This procedure reduces 
sample handling and potential loss of analytes or contamination of the sample from other 
sources (e.g., additional sampling equipment, environment, etc.). 

1.1.1. Direct Grab Technique

1.1.1.1. Using an unpreserved sample container to collect the sample:

Remove the container cap and slowly submerge the container, opening first, 
into the water. 

Invert the bottle so the opening is upright and pointing towards the direction 
of water flow (if applicable).  Allow water to run slowly into the container until 
filled. 

Return the filled container quickly to the surface. 

Pour out a small volume of sample away from and downstream of the 
sampling location.  This procedure allows for addition of preservatives and 
sample expansion.  Do not use this step for volatile organics or other analytes 
where headspace is not allowed in the sample container. 

 Add preservatives, if required, securely cap container, label and complete 
field notes. 

1.1.1.2. Using a sample container with premeasured preservative to collect the 
sample.  (An unpreserved sample container may also be used with this technique.) 
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Submerge the unopened sample container to the appropriate level. 

Turn the container so that the opening is upright and towards the direction of 
water flow (if applicable). 

Open the container and allow the water to run into the container almost full 
(leave an air space). 

Cap the container and return to the surface. 

1.1.1.3. If preservatives have been added, invert the container several times to 
ensure sufficient mixing of sample and preservatives. 

1.1.1.4. Check preservation of the sample and adjust pH with additional 
preservative, if necessary.  When a pH adjustment is made and a prepreserved 
container was used to collect the sample, always check all containers for proper 
preservation.

1.1.2. Sampling with an Intermediate Vessel or Container:  If the sample cannot be 
collected directly into the sample container to be submitted to the laboratory use an 
unpreserved sample container or an intermediate vessel (e.g., beakers, buckets or 
dippers) to obtain the sample.  These vessels must be appropriately cleaned and 
constructed including any poles or extension arms used to access the sample location. 

1.1.2.1. Rinse the intermediate vessel with ample amounts of site water prior to 
collecting the first sample.  Discard rinsate away from or downstream of the sampling 
location. 

1.1.2.2. After adequate rinsing, fill the intermediate vessel with sample water.  
Minimize agitation of the sample. 

1.1.2.3. Fill sample containers from the intermediate vessel. Minimize agitation 
during filling. Do not touch the sample container with the intermediate vessel.  

1.1.2.4. Leave adequate headspace in the sample container.  This procedure 
allows for addition of preservatives (if required) and sample expansion.  Do not use 
this step for volatile organics or other analytes where headspace is not allowed in the 
sample container. 

1.1.2.5. Add preservatives if required, securely cap container, label and complete 
field notes. 

1.1.2.6. Invert the container several times to ensure sufficient mixing of sample 
and preservatives. 

1.1.2.7. Check preservation of the sample and adjust pH with additional 
preservative, if necessary. 

1.1.3. Pump and Tubing:  Use appropriate pumps, equipment, and tubing.  (See 
restrictions listed in FS 1000 Tables FS 1000-1 through 1000-3). 

Do not collect oil & grease, TRPH or FL-PRO samples with a pump.  See FS 2000 for 

proper collection procedures for extractable organics and volatile organic compounds. 

1.1.3.1. Lower tubing to a depth 6-12 inches below water surface, where possible. 

1.1.3.2. Pump several tubing volumes through the system to flush the tubing prior 
to collecting the first sample. 
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1.1.3.3. Fill individual sample bottles via the discharge tubing, being careful not to 
remove the inlet tubing from the water. 

1.1.3.4. Do not touch the discharge tubing to the sample container. 

1.1.3.5. Leave adequate headspace in the sample container.  This procedure 
allows for addition of preservatives (if required) and sample expansion.  Do not use 
this step for volatile organics or other analytes where headspace is not allowed in the 
sample container. 

1.1.3.6. Add preservatives if required, securely cap container, label and complete 
field notes. 

1.1.3.7. Invert the container several times to ensure sufficient mixing of sample 
and preservatives. 

1.1.3.8. Check preservation of the sample and adjust pH with additional 
preservative, if necessary. 

1.2. Depth Grab Samples:  Examples of equipment that may be used for depth grab 
sampling include Kemmerer, Niskin, Van Dorn and similar samplers; pumps with tubing and 
double check-valve bailers.  See restrictions listed in FS 1000 Tables 1000-1, 1000-2 and 
1000-3. Do not collect oil & grease, TRPH or FL-PRO samples with a pump. See FS 2000 
for proper collection procedures for extractable organics and volatile organic compounds. 

1.2.1. Kemmerer, Niskin and Van Dorn Type Devices

1.2.1.1. Many of these samplers are constructed of plastic and rubber that 
preclude their use for all volatile and extractable organic sampling.  Some newer 
devices are constructed of stainless steel or are all Teflon or Teflon-coated.  These 
are acceptable for all analyte groups without restriction. 

1.2.1.2. Measure the water column to determine maximum depth and sampling 
depth prior to lowering the sampling device. 

1.2.1.3. Mark the line attached to the sampler with depth increments so that the 
sampling depth can be accurately recorded. 

1.2.1.4. Lower the sampler slowly to the appropriate sampling depth, taking care 
not to disturb the sediments. 

1.2.1.5. At the desired depth, send the messenger weight down to trip the closure 
mechanism.

1.2.1.6. Retrieve the sampler slowly. 

1.2.1.7. Rinse the sampling device with ample amounts of site water prior to 
collecting the first sample.  Discard rinsate away from and downstream of the 
sampling location. 

1.2.1.8. Fill the individual sample bottles via the discharge tube.  Sample bottles 
must be handled as described in sections 1.1.3.3 – 1.1.3.8 above. 

1.2.2. Double Check-Valve Bailers:  Collect samples using double check-valve bailers if 
the data requirements do not necessitate a sample from a strictly discrete interval of the 
water column.  Bailers with an upper and lower check-valve can be lowered through the 
water column and water will continually be displaced through the bailer until the desired 
depth is reached, at which point the bailer is retrieved. 
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1.2.2.1. Sampling with this type of bailer must follow the same protocols outlined 
in section 1.2.1 above except that a messenger weight is not applicable. 

1.2.2.2. Although not designed specifically for this kind of sampling, a bailer is 
acceptable when a mid-depth sample is required. 

1.2.2.3. Note:  This sampler does not perform as well as the devices described 
above or the pump and tubing described in section 1.2.3 below. 

1.2.2.4. As the bailer is dropped through the water column, water is displaced 
through the body of the bailer.  The degree of displacement depends upon the 
check-valve ball movement to allow water to flow freely through the bailer body. 

1.2.2.5. Slowly lower the bailer to the appropriate depth.  Upon retrieval, the two 
check-valves seat, preventing water from escaping or entering the bailer. 

1.2.2.6. Rinse the sampling device with ample amounts of site water prior to 
collecting the first sample. 

1.2.2.7. Fill the individual sample bottles via the discharge tube.  Sample bottles 
must be handled as described in sections 1.1.3.3 – 1.1.3.8 above. 

1.2.3. Pump and Tubing:  Use appropriate pumps, equipment and tubing. (See 
restrictions listed in FS 1000 Tables 1000-1, 1000-2 and 1000-3). Do not collect oil & 
grease, TRPH or FL-PRO samples with a pump. See FS 2000 for proper collection 
procedures for extractable organics and volatile organic compounds. 

1.2.3.1. Measure the water column to determine the maximum depth and the 
sampling depth. 

1.2.3.2. Tubing will need to be tied to a stiff pole or be weighted down so the 
tubing placement will be secure.  Do not use a lead or metallic weight if collecting 
metals samples.  Any dense, non-contaminating, non-interfering material will work 
(brick, stainless steel weight, etc.).  Tie the weight with a lanyard (braided or 
monofilament nylon, etc.) so that it is located below the inlet of the tubing. 

1.2.3.3. Pump several tubing volumes through the system to flush the tubing prior 
to collecting the first sample. 

1.2.3.4. Fill the individual sample bottles via the discharge tube, being careful not 
to remove the inlet tubing from the water. Do not touch the discharge tubing to the 
sample container. 

1.2.3.5. Leave adequate headspace in the sample container.  This procedure 
allows for addition of preservatives (if required) and sample expansion.  Do not use 
this step for volatile organics or other analytes where headspace is not allowed in the 
sample container. 

1.2.3.6. Add preservatives if required, securely cap container, label and complete 
field notes. 

1.2.3.7. Invert the container several times to ensure sufficient mixing of sample 
and preservatives. 

1.2.3.8. Check preservation of the sample and adjust pH with additional 
preservative, if necessary. 

2. AUTOMATIC SAMPLERS: Use automatic samplers when several sites are to be sampled at 
frequent intervals or when a continuous sample is required.  Composite samplers can be used 
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to collect time composite or flow proportional samples (see FS 2000, section 1.3 for discussions 
on types of composite and appropriate used of composite sampling).  Use appropriate 
equipment and tubing. (See restrictions listed in FS 1000 Tables 1000-1, 1000-2 and 1000-3). 
Do not collect oil & grease, TRPH or FL-PRO samples with automatic samplers unless required 
by the sampling plan.  See FS 2000 for proper collection procedures for extractable organics 
and volatile organic compounds. 

The use of automatic samplers for collecting surface water samples will more frequently run into 
situations where sampling equipment is deployed on-site for a long term or dedicated to the site. 

2.1. Installing and Programming the Composite Sampler

2.1.1. Use all new or precleaned pump tubing each time the sampler is brought to the 
field and set up.  If the automatic sampler is deployed in the field for extended periods, it 
is recommended to replace the tubing at a minimum of every six months.  Other 
replacement schedules may be required, depending on the specific installation and 
project requirements.  Inspect the tubing each time the composite-sample container is 
picked up.  If there is evidence of loss of elasticity or discoloration or other conditions 
that would impact the quality of the sample (such as algal growth), or the pumping flow 
rate, then replace the tubing.  Select the tubing for the pump head and sampling train 
according to the analytes of interest and the allowable construction materials specified in 
FS 1000 Table FS 1000-1, 1000-2 and 1000-3. 

2.1.1.1. Cut the proper length of precleaned Teflon or Tygon tubing. 

2.1.1.2. Equipment Blanks:  Collect equipment blanks each time the tubing is 
changed or at a frequency of 5% of the tubing changes, whichever is less.  Collect a 
minimum of one blank each year.  Collect the blank by passing analyte-free water 
through the equipment that is exposed to the sample. 

Composite sample containers may be cleaned either in the field or in 
a fixed base operation.  Demonstrate cleaning effectiveness by collecting 
equipment blanks on the composite sample containers according to the 
frequency specified in FQ 1000.  Collect sample container equipment 
blanks by adding analyte-free water to the cleaned sample container, mix 
the water thoroughly within the container and then pour off an aliquot for 
analysis. 

2.1.1.3. Put the collection sieve and tubing in the appropriate sample location, 
using conduit if necessary to hold it in place.  Ensure the supporting conduit does not 
contaminate the incoming sample water. 

2.1.1.4. Program the sampler per manufacturer’s directions and as required in the 
permit or work plan conditions. 

2.1.1.5. Automatic Sampler Security:  Place a lock or seal on the sampler to 
prevent or detect tampering.  This procedure, however, does not prevent tampering 
with the sampler tubing.  See additional discussions on sample security in FS 2410, 
section 2.3.2. 

2.2. Sample Acquisition

2.3.1. At the end of each sampling period, stir the contents of the composite jug and 
transfer the contents into the respective containers. If the sampler was configured to 
collect discrete samples ensure that the contents of each container are adequately 
mixed while pouring the sample into the sample container. 
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2.3.2. Immediately preserve the sample, if required, securely cap container, label and 
complete field notes. 

2.3. Long Term Deployment of Automatic Composite Samplers:  In certain sampling 
situations, automatic composite samplers are permanently installed at surface water stations 
and remain in the field for months or even years.  Under these conditions, there are specific 
sampling issues that need to be addressed. 

2.3.1. Sample Preservation

2.3.1.1. If the only analyte of interest is Total Phosphorus and the project is 
unrelated to an NPDES permit, the sample must be chemically preserved with 
sulfuric acid (H2SO4) but it need not be cooled to 4°C with wet ice. 

The acid must be in the container prior to drawing the first composite sample into the 
container. 

When using large (i.e., 3 gallon) composite sample containers, and there is potential 
for the sample size to vary greatly due to variable flow rates at the site, the volume of 
acid for preservation should be small (e.g., 1 to 2 mL of 50% H2SO4). Do not over 
acidify the sample.  Upon sample pick-up, if needed, add additional acid to achieve 
the proper pH adjustment for preservation. 

If parameters other than total phosphorus are to be analyzed, appropriate additional 
preservation (e.g., cooling with ice or refrigeration) is required. 

2.3.1.2. Deviations from these SOPs concerning preservation and holding times 
relating to remote and long term deployments due to site specific considerations 
must be agreed upon by project management. 

2.3.2. Cleaning Requirements

2.3.2.1. Clean composite sampler containers after collection of each composite 
sample using cleaning solutions and procedures specified in FC 1140, sections 5 
through 9. 

2.3.2.2. Composite sample containers may be cleaned either in the field or in a 
fixed based operation.  Demonstrate cleaning effectiveness by collecting equipment 
blanks on the composite sample containers according to the frequency specified in 
FQ 1000.  Collect sampler container equipment blanks by adding analyte-free water 
to the cleaned sample container, mix the water thoroughly within the container and 
then pour off an aliquot for analysis. 

2.3.2.3. Inspect and replace tubing at a minimum of every six months or when 
applicable, as discussed in section 2.1.1 above.  Collect equipment blanks as 
specified in section 2.1.1.2 above.  If the tubing is being replaced for multiple 
autosamplers at the same time, one equipment blank may be collected on the entire 
length of replacement tubing.  Collect this equipment blank by passing analyte-free 
water through the entire length of new tubing. 
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ISCO 6712 FULL SIZE PORTABLE SAMPLER 

 

 

 

 

 

 

 

 

 

 

 



Isco's 6700 Series Portable Samplers have  
set the industry standard, providing the most 
comprehensive and durable performance 
available. With the introduction of our new 
6712, Isco takes another step toward  
the ultimate by including SDI-12  
interface capabilities.  

This full-size portable lets you take full 
advantage of the advanced 6712 Controller, 
with its powerful pump, versatile programming, 
and optional plug-in modules for integrated 
flow measurement. Setup is fast and simple, 
with online help just a key stroke away.  

The environmentally-sealed 6712 controller 
delivers maximum accuracy and easily handles 
all of your sampling applications, including:  

♦ Flow-paced sampling with or without  
wastewater effluent 

♦ stormwater monitoring 

♦ CSO monitoring 

♦ permit compliance 

♦ pretreatment compliance 

In the Standard Programming Mode, the 
controller walks you through the sampling 
sequence step-by-step, allowing you to choose 
all parameters specific to your application. 
Selecting the Extended Programming Mode  
lets you enter more complex programs.  

Optional land-line and GSM and CDMA 
cellular telephone modems allow programming 
changes and data collection to be performed 
remotely, from a touch-tone phone. They also 
provide dial-out alarm.  

 

Versatile and Convenient  
With eleven bottle choices, Isco's 6712 Sampler 
lets you quickly adapt for simple or intricate 
sampling routines. Up to 30 pounds (13.5 kg)  
of ice fits in the insulated base, preserving 
samples for extended periods, even in extreme 
conditions. The 6712 with the “Jumbo Base” 
option holds bottles up to 5.5 gallon (21 liter). 

Tough and Reliable  
The 6712 Portable Sampler features a vacuum-
formed ABS plastic shell to withstand exposure 
and abuse. Its tapered design and trim 20-inch 
(50.8 cm) diameter result in easy manhole 
installation and removal. Large, comfortable 
handles make transporting safe and 
convenient—even when wearing gloves.  

Isco's 6712 Portable Sampler carries a NEMA 
4X, 6 (IP67) enclosure rating.  

Superior capability, rugged construction,  
and unmatched reliability make the 6712  
the ideal choice for portable sampling  
in just about any application.   

Isco 6712 Full-size Portable Sampler 

Bottle options are 
available for 

practically any 
sequential or 

composite 
application. 



 

Specifications 

   Isco 6712 Full-size Portable Sampler 
Size (Height x Diameter): 27 x 20 inches (50.7 x 68.6 cm)  
Weight: Dry, less battery - 32 lbs (15 kg)  
Bottle configurations: 24 - 1 Liter PP or 350 ml Glass 

24 - 1 Liter ProPak Disposable Sample Bags 
12 - 1 Liter PE or 950 ml Glass 
8 - 2 Liter PE or 1.8 Liter Glass 
4 - 3,8 Liter PE or Glass 
1 - 9,5 Liter PE or Glass 
1 - 5.5 gallon (21 Liter)PE or 5 gallon (19 Liter) 
    Glass, (with optional Jumbo Base) 

Power Requirements: 12 V DC (Supplied by battery or AC power 
converter.) 

   Pump  
 Intake suction tubing:  

Length 3 to 99 feet (1 to 30 m) 
Material Vinyl or Teflon 
Inside dimension 3/8 inch (1 cm) 

Pump tubing life: Typically 1,000,000 pump counts 
Maximum lift: 28 feet (8.5 m) 
Typical Repeatability ±5 ml or ±5% of the average volume in a set 
Typical line velocity at 

Head height: of 
 

3 ft. (0.9 m) 3.0 ft./s (0.91 m/s) 
10 ft. (3.1 m) 2.9 ft./s (0.87 m/s) 
15 ft. (4.6 m) 2.7 ft./s (0.83 m/s) 

Liquid presence detector: Non-wetted, non-conductive sensor detects when 
liquid sample reaches the pump to automatically 
compensate for changes in head heights. 

 

   Controller    
Weight: 13 lbs. (5.9 kg) 

Size (HxWxD) 10.3 x 12.5 x 10 inches (26 x 31.7 x 25.4 cm) 

Operational temperature: 32° to 120°F (0° to 49°C) 

Enclosure rating: NEMA 4X, 6 (IP67) 

Program memory: Non-volatile ROM 

Flow meter signal input: 5 to 15 volt DC pulse or 25 millisecond isolated 
contact closure. 

Number of composite 
samples: 

Programmable from 1 to 999 samples. 

Clock Accuracy: 1 minute per month, typical, for real time clock 

   Software    
Sample frequency: 1 minute to 99 hours 59 minutes, in 1 minute 

increments. Non-uniform times in minutes or clock 
times 1 to 9,999 flow pulses 

Sampling modes: Uniform time, non-uniform time, flow, event. (Flow 
mode is controlled by external flow meter pulses.) 

Programmable sample 
volumes: 

10 to 9,990 ml in 1 ml increments 

Sample retries: If no sample is detected, up to 3 attempts; user 
selectable 

Rinse cycles: Automatic rinsing of suction line up to 3 rinses for 
each sample collection 

Program storage: 5 sampling programs 
Sampling Stop/Resume: Up to 24 real time/date sample stop/resume 

commands 
Controller diagnostics: Tests for RAM, ROM, pump, display, and distributor 

 

Ordering Information 
Note: Power source, bottle configuration, suction line, and strainer 
must be ordered separately. Many options and accessories are 
available for 6712 Samplers; see separate literature for 700 Series 
Modules and other components to expand your monitoring capabilities. 
Contact Isco, or your Isco representative for pricing and additional 
information. 

  Description   Part Number 
6712 Portable Sampler, Full-size 

Includes controller with  512kB RAM, top cover, 
center section, base, distributor arm, instruction 
manual, pocket guide. 

68-6710-070 

6712 Portable Sampler, with Jumbo Base 
As described above 

68-6710-082 

 
The 6712 Controller is also an SDI-12 data 
logger, and has many optional capabilities. 
Please contact Isco or your Isco distributor  
for more information. 

Teledyne Isco, Inc.  
4700 Superior Street  
Lincoln NE 68504 USA 
Phone: (402) 464-0231 
USA and Canada: (800) 228-4373 
Fax: (402) 465-3022 
E-Mail: iscoinfo@teledyne.com  
Internet: www.isco.com 
 

Isco  reserves the right to change specifications without notice.  
©2007 Teledyne Isco, Inc.  •   L-1107   •    02/07  
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Open Channel Flow Monitor
Non-Contacting – Accurately Measures

Flow Through Flumes and Weirs

Easy to Install and Calibrate
Simple, Accurate and Reliable

RELIABLE MEASUREMENT AND CONTROL

Open Channel
Flow Monitor

Model OCF 5.0

Displays, Transmits

Totalizes and Data Logs

Simple 5-key Calibration

Password Protected

2 million point Data Logger

On-screen Flow Reports

USB Output to Flash Drives

4-20mA/0-5V Output

Non-Contacting Sensor

Keypad Operating System

The OCF 5.0 uses a non-contacting ultrasonic sensor mounted over a
flume or weir to measure flow. It is accurate, reliable and verifiable.
The separate, watertight electronics/display enclosure can be mounted
within 500 ft (150 m) of the sensor.

Use the built-in keypad for fast, easy calibration with menu selection of
flume or weir and measurement units (e.g. gallons, liters etc.)
Calibration values and data logs are password-protected and retained
during power interruptions. The OCF 5.0 will display on-screen flow
reports with daily l, minimum, maximum and average flow and will
transfer data logs to a USB flash drive. PC software is included.

The OCF 5.0 continuously displays,
totalizes, transmits and data logs open channel flow.

tota



2-Million Point Data Logger

Easy Data Logger Downloads

Greyline Logger software for Windows

Non-Contacting Ultrasonic Sensor

Retains Memory during Power Interruptions

The OCF 5.0

You don’t need a laptop to retrieve log files! Plug any USB Flash Drive into the
OCF 5.0 USB output to download data log files automatically. Downloaded files
are sequentially named by the flowmeter so log files from the same or multiple
instruments can be stored on one flash drive.

stores time and date-stamped flow values at programmable intervals
of 10 seconds to 60 minutes. Daily flow reports are automatically created and can
be viewed right on the instrument’s LCD display including total, minimum,
maximum and average flow rates.

Greyline Logger is included with each OCF 5.0. This powerful software
displays data in both graph and table formats. You can view flow data on-
screen, generate flow reports and save files to disk. Graphs can be exported
as images and data tables can be exported as delimited text files, or directly
to Microsoft Excel.

Each OCF 5.0 includes a non-contacting PZ15 sensor designed for the special
requirements of open channel flow measurement. The sensor can be installed 8" (203
mm) or more above the highest water level. The ultrasonic sensor beam is narrow
enough to work on very small flumes and powerful enough for really large applications.
The OCF 5.0 automatically tunes to extended cable lengths up to 500 ft (150 m)
lengths.

Connect the OCF 5.0's isolated 4-20mA output to external displays, chart recorders or
controllers and use the built-in relays for flow/level alarms and flow proportionate pulse
to samplers, chlorinators or external totalizers.

Date, time, calibration data and user settings are stored and retained in back-up battery protected memory. Data log files
are in stored Secure Digital (SD) non-volatile memory.

Access to the OCF 5.0 calibration menu and settings are password-protected when enabled.

�

�

�

�

Display, analyze and export log files in graph and table
formats

Generate flow reports including totalizer, minimum, maximum
and average flow rates

Convert measurement units

One-click export to Microsoft Excel

OCF 5.0 Outputs Included

Security

Built-in Data Logger Creates Flow Reports
Save time and labour — flow information is stored automatically

PZ15
Ultrasonic
Sensor
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OCF 5.0
Open Channel
Flow Monitor

General Specifications

Sensor Specifications

Popular Options

Electronics Enclosure:

Accuracy:

Display:

Programming:

Power Input:

Output:

Control Relays:

Electrical Surge Protection:

Operating Temp.  (electronics):

Maximum Range:

Deadband (Blanking):

Beam Angle:

Operating Frequency:

Exposed Materials:

Operating Temperature:

Submersion Rating:

Sensor Cable:

Sensor Cable:

Power Input:

Control Relays:

Enclosure Heater:

Sunscreens:

Sensor Mounting Stand:

Approximate Shipping Weight:

Intrinsic Safety Barriers:

OCF 5.0 Specifications

Greyline OCF 5.0 Open Channel Flow Monitor

Watertight and dust tight NEMA4X (IP 66) polycarbonate with clear, shatterproof cover

±0.25% of Range or 2 mm (0.08") whichever is greater, Repeatability and Linearity: ±0.1%

Isolated 4-20mA/0-5V, 1000 ohm load maximum, programmable offset

2 form 'C' dry contacts rated 5 amp SPDT; programmable level alarm, pump

control, pump alternation, failsafe/echo-loss, air temperature alarm

Sensor, 4-20mA and AC power input

-5° to 140°F (-20° to 60°C)

10 lbs. (4.5 kg)

White, backlit matrix - displays flow rate, totalizer, relay status, operating mode and

calibration menu

built-in 5-key calibrator with English, French or Spanish language selection

100-240VAC 50-60Hz (see Options), 4.0 Watts maximum (with standard features)

For Sensor mounting in Class I,II,III, Div. I,II, Groups C,D,E,F,G hazardous locations

9-32 VDC

Sensor sunscreen and enclosure sunscreen for outdoor installations

Relays,

15 ft (4.57 m) with standard PZ15 sensor

Programmable, Minimum 8 in (203.2 mm)

8°

92 KHz

PVC

-40° to 150°F (-40° to 65°C) with automatic temperature compensation

Protected for accidental submersion to 10 ft (3 m) maximum

RG62AU coaxial, 25 ft (7.6 m) standard length (See Options)

50 ft. (15 m) continuous or 100 ft. (30 m) continuous RG62AU coaxial from Sensor, or

splice up to 500 ft (150 m) with Junction Box

4 additional (6 total), rated 5 amp SPDT

Thermostatically controlled - recommended for temperatures below 32°F (0°C)

Adjustable, includes galvanized steel pipe, flanges, fittings and hardware

Dimensions

PZ15  SENSOR

25 ft (7.6 m) RG62AU

COAXIAL CABLE

(50 ft 15 m OR

100 ft 30 m )OPTIONAL

3/4“ NPT

ISOLATION

COUPLING

(SUPPLIED)

3/4" NPT

1.125"

(28.6 mm)

~4.25"

(108 mm)

OVERALL

3.125"

79.4 mm

2.1" (53 mm)



Non-Contacting Ultrasonic
OCF 5.0 Open Channel Flow Monitor

Contact a Greyline sales representative in your area or phone one of our sales
engineers. Describe your requirements and receive our prompt quotation.

Take advantage of Greyline's applications experience. Phone toll free 1-888-473-9546
for advice or information on applications, installation or service for Greyline products.

The Greyline OCF 5.0 Level & Flow Monitor must meet your requirements. Discuss
your application with a Greyline representative to arrange a 30-day trial.

Quality of Materials and Workmanship - Each instrument manufactured by Greyline is
warranted against defects in materials and workmanship for a period of one year from
date of purchase. Refer to our limited warranty included with each product.

How to Order

Applications Support

No Risk Appraisal

The Greyline Guarantee

RELIABLE MEASUREMENT AND CONTROL

Canada: 16456 Sixsmith Dr., Long Sault, Ont. K0C 1P0
Tel: 613-938-8956 / 888-473-9546 Fax: 613-938-4857

USA: 105 Water Street, Massena NY 13662
Tel: 315-788-9500 / 888-473-9546 Fax: 315-764-0419

Internet: www.greyline.com   E-mail: info@greyline.com

�

�

�

Works with any Flume or Weir

Built-in Totalizer

Password protected

Programmable for any Flume or Weir

Non-Contacting Sensor

Smart Operating System

The OCF 5.0 includes a built-in 5-button keypad for fast, easy calibration. Select your
choice of engineering units (gallons, liters, cubic meters, etc.) and choose your flume
or weir type from the menu. The flowmeter also supports entry of flow formulae for
non-standard flumes and weirs. 'Find K&n' software (included) can be used to
calculate non-standard calibration constants for entry into the OCF 5.0 calibration
menu.

Built-in control relays can be programmed for flow alarms or a flow proportionate
pulse for remote totalizers, samplers or chlorinators. The isolated 4-20mA (or 0-5V)
output can be connected to chart recorders, remote displays and controllers.

Designed specifically for open channel flow applications, the new Greyline PZ15
ultrasonic sensor can be mounted just 8" (20.3 cm) above the maximum water level. It
is ideal for confined space and small flumes. The PZ15 sensor is rated for
measurement distances up to 15 ft (4.576 m).

The PZ15 sensor mounts above the flowing liquid so there is no fouling. No
maintenance is required. The sensor will not be damaged by accidental submersion
and it self-tunes to extended cable lengths up to 500 ft (152 m).

The OCF 5.0 tracks flow continuously through a flume or weir. False echoes from
turbulence, splashing rain or snowfall are automatically rejected. Temperature
compensation is automatic for high accuracy. Flow rate and totalizer are shown on
the large backlit LCD display.
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IMPORTANT NOTE: This instrument is manufactured and calibrated to meet product specifications. 
Please read this manual carefully before installation and operation. Any unauthorized repairs or 
modifications may result in a suspension of the warranty. 

 
Available in Adobe Acrobat pdf format  
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CONNECTIONS: 
 

POWER INPUT: The standard model requires AC power input between 100 to 240 VAC 50/60Hz. No 
adjustments are necessary for voltages within this range.  

Optional DC: 9-32 VDC. Connect to + and - terminals. 

Optional Thermostat and Heater modules are available rated for 115 VAC or 230 VAC. 

IMPORTANT NOTE: To comply with CSA/UL electrical safety standards, AC power input and relay 
connection wires must have conduit entry to the instrument enclosure. Installation requires a switch, 
overcurrent fuse or circuit breaker in the building (in close proximity to the equipment) that is marked  
as the disconnect switch. 

Risk of electric shock. Loosen cover screw to access connections. Only qualified personnel 
should access connections. 

Note: Use of instrumentation over 40°C ambient requires special field wiring. 

Note: User replaceable fuse is 2 Amp 250V (T2AL250V). 
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CONNECTIONS 
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KEYPAD SYSTEM 
 

The OCF 5.0 uses a menu system. Arrows show the four directions to leave a menu box. Press a key to 
move to the next item in the direction shown. Move the cursor (underline) under numerals and increase 
or decrease numerals with the  and  keys. 

To store calibration values permanently (even through power interruptions), press . 
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CALIBRATION MENU 
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RUN 
 
The main display shows the units selected from the Units/Mode menu, Level, 
Range, Flow, HRT, and Volume rate being measured, TOTALIZER and RELAY 
states. The OCF 5.0 will start-up with this display and will return to this screen 
after a timeout if keys are not pressed in other menus. 
 

 

MESSAGE 
 
Press  from the RUN display to view status of the data logger and error/warning 
messages provided by the instrument. The word Message will appear on the 
RUN display if error messages are being generated by the instrument. Refer to the 
manual section Error/Warning Messages for a description. Press  to return to the 
main display. 
 

 

STATUS 
 
Press  from the RUN display to view instrument status. Range will be displayed 
in linear units. 
 
Tot  Displays the current totalizer reading. 
 
EC  Displays echo confidence. 
 
Relays   Energized relays will display as a white character on a black 

background. 
 

 

24 HR LOG  
 
Press  from the RUN display to view a formatted flow report from instruments 
with a built-in data logger. Press  to scroll down one day or repeatedly to scroll 
to a specific date. Up to 365 days can be stored. Newest date will overwrite the 
oldest. Press  to return to the main display. 
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PASSWORD 
 
The Password (a number from 0000 to 9999) prevents unauthorized access to 
the Calibration menu. 
 
From the Run display press  to get to Password. Factory default password is 
0000 and if it has not been changed press the  to proceed to the Menu 

Selections screen.  
 
If a password is required, press  to place the cursor under the first digit and  or 
 to set the number, then  to the second digit, etc. Press  or  to proceed to 
the Menu Selections screen. 
 
A new password can be stored by going to Special Functions/New 

Password. 
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UNITS/MODE 
 
From >Mode press the  and then the  or  to select Level, Range, 
Flow, HRT or Volume.  
 
Range displays distance from the sensor to the target or liquid surface like a 

tape measure. Range mode is useful to measure the exact distance 
from the sensor to the zero level during calibration. 

 
Level used to measure tank level in linear units, or "Head" in an open 

channel for comparison with flow tables. 
 
Volume displays tank inventory in engineering units. 
 
HRT select Horizontal Round Tank mode to calculate and display volume 

units in a horizontal round tank. 
 
Flow calculates open channel flow through a flume or weir. 
 
Volume, HRT or Flow gives the additional choice of volumetric units:  
 
 ft3  -  cubic feet  
 USG  -  US gallons  
 USMG  -  US million gallons (FLOW only)  
 IG  -  Imperial gallons  
 IMG  -  Imperial million gallons (FLOW only) 
 m3  - cubic meters 
 L  - liters  
 bbl  - U.S. oil barrel 
 
Press  to store the selection, then  to the next menu item and  to enter. 
 
Linear  press  and then  or  to select units of measurement. 

Press  to store the selection. 
 
Temperature  press  then  to select C or F (Centigrade or Fahrenheit). 
 
Press  or  to return to the Menu Selections screen. 
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CALIBRATION 
 
Press  to Calibration and  to enter. Use  or  to position > before 
each menu item and  to enter. When settings are completed press  to store and 
return to the Calibration menu. 
 
MaxVol   For Volume and HRT mode only. Enter the maximum volume of 

the vertical or horizontal tank. 
 
Damping    Minimum damping allows fast response to level changes. 

Increasing damping slows the OCF 5.0's response to level changes 
and is ideal to smooth the display and outputs in turbulent 
conditions. Damping value is shown in percent (0-99%). Some 
experimentation may be required to select the optimum damping 
value. A value of 1% is recommended for most applications and for 
fast level changes (up to ½ inch/sec - 13 mm/sec). 

  
LOE Time  Press  and  or  to change the number of seconds without 

receiving an echo before the OCF 5.0 displays ECHO LOSS, and 
Control relays change state as calibrated under Relay Parameters. 

 
 Factory default is 30 seconds and is recommended for most 

applications, Minimum is 1 second and maximum is 99 seconds. 
 
Press  from the Units/Mode display to return to Menu Selections. 
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CALIBRATION 
 - for Level/Inventory Applications 
 
1.  Before starting the calibration determine:  
 

a) MAX RANGE =  ________________                                          
 (Maximum range = distance from Sensor to Zero level) 

 
b) MAX LEVEL  =   ________________                                     

(Maximum level of product being measured) 
 
c) MIN RANGE  =   ________________                                          

(Distance from sensor to Max Level)   
 Minimum range = MAX RANGE - MAX LEVEL  
  (must be at least 8" / 203 mm depending on sensor model)  
 
2.  Check the maximum range with the sensor installed: 
 
a)  When liquid is at zero level press  to view the Range reading in the 

Status menu. Use this range measured by the OCF 5.0 as the Max Range 
setting. 

 or 
b) Carefully measure distance from sensor to zero level with a tape measure, 

and use this measurement as the Max Range setting. 
 
 
MINIMUM RANGE: 
  
 In the CALIBRATION menu 
  
 - Press  to get to Min Range  
 - Press  to move the cursor under the digits     
 - Use  or  to set the minimum range  
 
Note: Min Range must be at least 12" (30.5 cm) for PZ32T sensors, 16" (40.6 
cm) for PZ52T and PZ34 sensors and 8" for PZ15 sensors. For correct tank 
volume calculation in Hrt mode Min Range must be the actual distance from 
the end of the sensor to the top of the tank.  
 
MAXIMUM RANGE: 
 
 Press   to get to Max Range   
 Enter Max Range determined above. 
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CALIBRATION 
- for Open Channel Flow  
 
1.  Before starting the calibration determine: 
 
a) MAX RANGE =  ____________________  
 (Maximum range = distance from the Sensor to Zero flow point) 
 
b) MAX LEVEL =  ____________________ 
 (Maximum level of flow through flume or weir) 
 
c) MIN RANGE  =  __________________ 
 (Distance from sensor to Max Level) 
 Minimum range = MAX RANGE - MAX LEVEL 
 (must be at least 8" / 20.3 cm depending on sensor model). 
 
2.  Check the maximum range with the sensor installed by: 
 
a)  When liquid is at zero level press  to view the Range reading in the 

Status menu. Use this range measured by the OCF 5.0 as the Max 

Range setting. 
 or 
b) Carefully measure distance from sensor to zero level with a tape measure, 

and use this measurement as the Max Range setting. 
 
NOTE: The OCF 5.0 will not detect targets beyond user entered Max Range. 
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CHANNEL SETUP 
 

 
 
 

  
 
 

   
 
 

   
 
 

 

 

 

  



 

Page 15 
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RELAY PARAMETERS 
 
Relay Press  and  or  to select a relay (2 relays are standard, 4 

additional are optional). 
 
Function Press  or  to select Off, Temperature, Pulse and 

Level. 
 
Temperature Air temperature at the sensor location. Press  and  and set 

the relay On and Off for specific temperatures. 
 
Pulse Press  and set digits to the flow volume increment required 

between relay pulses. Use this feature for remote samplers, 
chlorinators or totalizers. Minimum time between pulses is 
2.25 seconds and pulse duration is 350 milliseconds. 

 
Level Level, Range, Volume or HRT modes only. Press  to 

R Function and  to select Pump, LoAlm (low alarm) 
or HiAlm (high alarm). 

 
 Press  to return to Menu Selections. 
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DATA LOGGING  
 
Setup 
 
Select Data Logging from Menu Selections. 
 

Log Site ID Enter a number from 00 to 99. The site ID will become 
part of the downloaded file name to help distinguish 
downloads from different instruments. Press  to store the 
setting. 

Mode Select Level, Range, Flow, HRT and Volume . 
Flow (e.g. USGPM or l/sec). Press  to store the setting. 

Set Date Press  or  to scroll and select Month, Day and Year. 
Press  to store the setting. 

Set Time Press  or  to select the current time in Hours, Minutes 
and Seconds. Press  to store the setting. 

Interval Press  or  to select the logging interval. Flow rate 
reading will be stored at each time interval. Press  to 
store the setting. 
 
Note: Press  to Log  and  or  to Delete and  to 
delete the log file. Press  and  or  to Start and  to 
restart the logger. 

Log Stop, Start or Delete the log file. Delete old file 
and start a new log to apply any changes that have been 
made to the Log Site ID, Mode or Interval. 

   
RETRIEVE LOG FILE 
 
Plug a USB Flash Memory Drive (not supplied by Greyline) into the USB output 
cable from the instrument. The instrument display will show the message 
Downloading until the log file is transferred to the memory card and then display 
Completed. The USB flash drive may be removed. 
 
Download file names will appear in this format: 

 
 
Tag is set according to the Log Site ID entered in the instrument Data Logging 
menu. 
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 Download letter will be A for the first download from an instrument. B for the 
second, then C etc. At the letter Z a - character will appear indicating that the 
maximum number of downloads for that instrument are on the USB flash drive. 
Older files can be erased or moved from the flash memory drive or a new memory 
drive can be used. 
 
OPENING LOG FILES 
 
Install Greyline Logger on your PC or laptop. Refer to the Help menu in the 
program for detailed instructions. 
 
Select File/Open/Instrument Log (.log) to open the log file from your USB flash 
drive. 
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SPECIAL FUNCTIONS 
 
Language   Select English, French or Spanish and press 

. 
 
Analog Out Select 4-20mA or 0-5V mode for the analog output. 
 
Backlight   Select On High, Medium or Low for continuous 

backlight.  
 
 Select Key Hi/Lo for high backlight (for 1 minute) 

after a keypress and then Lo backlight until a key is 
pressed again. 

 
 Select Key High, Med or Low for backlight after a 

keypress and then backlight off until a key is pressed 
again. 

 
Reset Totalizer  Press  and select Yes to erase and restart the 

totalizer at zero. 
 
Restore Defaults   Select Yes and press  to erase all user settings and 

return the instrument to factory default settings 
 
New Password   Select any number from 0000 to 9999 and press . 

Default setting of 0000 will allow direct access to the 
calibration menus. Setting of any password greater 
than 0000 will require the password to be entered to 
access the calibration menus. 

 
Press  to return to Menu Selections. 
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SIMULATION 
 
Exercises the 4-20mA output, digital display and control relays. 
 
Press  and then  or  to change the simulated output. Press  to begin 
simulation. The 4-20mA value and relay states will be displayed. 
 
Press the  to terminate simulation and return to the Menu Selections screen. 
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SENSOR MOUNTING/LOCATION  
- Tank Level/Inventory Applications 
 

Each OCF 5.0 Level Transmitter includes a non-
contacting ultrasonic sensor. The sensor must be 
installed in a position to obtain unobstructed echoes 
from the liquid or material being measured. 

 
Mount the sensor away from pipes, ladders, or 
structural members which might cause continuous false 
echoes. 
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SENSOR MOUNTING LOCATION 
- Tank Level/Inventory Applications 
 

 

 
 
SENSOR MOUNTING 
 

Each sensor is equipped with a ¾ inch "isolation coupling" which MUST be used in your installation. A 
threaded nipple or length of conduit may be used to position the sensor at the desired height. 

The sensor should be hand-tightened (like a light bulb) by turning the sensor stem only. DO NOT use a 
wrench and do not over tighten. DO NOT clamp the sensor below the isolation coupling. 
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ENCLOSURE INSTALLATION 
 

Locate the enclosure within 20 ft (6 m) of the sensor (500 ft -150 m optional). The enclosure can be wall 
mounted with the four mounting screws (included) or panel mounted with Option PM Panel Mount kit 
from Greyline Instruments. 

Avoid mounting the enclosure in direct sunlight to protect the electronics from damage due to 
overheating and condensate. In high humidity atmospheres, or where temperatures fall below freezing, 
Option TH Enclosure Heater and Thermostat is recommended. Seal conduit entries to prevent moisture 
from entering enclosure. 

 

NEMA4X (IP66) WITH CLEAR COVER 

1. Open hinged enclosure cover. 

2. Insert #8 screws (supplied) through the four enclosure mounting holes 
to secure the enclosure to the wall or mounting stand. 

Additional conduit holes can be cut in the bottom of the enclosure when 
required. Use a hole saw or Greenlee-type hole cutter to cut the required 
holes. 

DO NOT make conduit/wiring entries into the top of the enclosure. 

 

Note: This non-metallic enclosure does not automatically provide 
grounding between conduit connections. Grounding must be provided as part of the installation. Ground 
in accordance with the requirements of the National Electrical Code. System grounding is provided by 
connecting grounding wires from all conduit entries to the steel mounting plate or another point which 
provides continuity. 

CLEANING 
 

Cleaning is not required as a part of normal maintenance. 
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PZxx Series Sensors 
 
Troubleshooting 
 

Resistance measured (between the shield and centre wire) across the coaxial cable ends by mulitmeter 
indicates ambient temperature. 

 

Resistance vs. Temperature 
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APPLICATIONS HOTLINE 
 

For applications assistance, advice or information on any Greyline Instrument contact your Sales 
Representative, write to Greyline or phone the Applications Hotline below: 

 

 United States: Tel: 315-788-9500 Fax: 315-764-0419 
 Canada: Tel: 613-938-8956 Fax: 613-938-4857 
 Toll Free: 888-473-9546 
 Email: info@greyline.com  
 Web Site: www.greyline.com 
 

Greyline Instruments Inc. 

 Canada USA: 
 16456 Sixsmith Drive 105 Water Street  
 Long Sault, Ont.  K0C 1P0 Massena, NY 13662 
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PRODUCT RETURN PROCEDURE 
 

Instruments may be returned to Greyline for service or warranty repair.  

1) Obtain an RMA Number from Greyline - 
Before shipping a product to the factory please contact Greyline by telephone, fax or email to obtain an 
RMA number (Returned Merchandise Authorization). This ensures fast service and correct billing or 
credit. 
 

When you contact Greyline please have the following information available: 

 1.  Model number / Software Version 
 2.  Serial number 
 3.  Date of Purchase 
 4.  Reason for return (description of fault or modification required) 
 5.  Your name, company name, address and phone number 
 

2) Clean the Sensor/Product - 

Important: unclean products will not be serviced and will be returned to the sender at their expense. 

1. Rinse sensor and cable to remove debris. 

2. If the sensor has been exposed to sewage, immerse both sensor and cable in a solution of 1 part 
household bleach (Javex, Clorox etc.) to 20 parts water for 5 minutes. Important: do not immerse open 
end of sensor cable. 

3. Dry with paper towels and pack sensor and cable in a sealed plastic bag. 

4. Wipe the outside of the enclosure to remove dirt or deposits. 

5. Return to Greyline for service. 

3) Ship to Greyline - 

After obtaining an RMA number please ship the product to the appropriate address below: 

 Canadian and International  USA 
 Customers: Customers: 
 
 Greyline Instruments Inc. Greyline Instruments Inc. 
 16456 Sixsmith Drive 204 150th Avenue 
 Long Sault, Ont.  K0C 1P0 Madeira Beach, FL 33708 
  

 RMA# RMA# 
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LIMITED WARRANTY 

_____________________________________ 

Greyline Instruments warrants, to the original purchaser, its 
products to be free from defects in material and workmanship for a 
period of one year from date of invoice.  Greyline will replace or 
repair, free of charge, any Greyline product if it has been proven to 
be defective within the warranty period.  This warranty does not 
cover any expenses incurred in the removal and re-installation of 
the product. 

If a product manufactured by Greyline should prove defective 
within the first year, return it freight prepaid to Greyline 
Instruments along with a copy of your invoice. 

This warranty does not cover damages due to improper installation 
or handling, acts of nature, or unauthorized service. Modifications 
to or tampering with any part shall void this warranty. This 
warranty does not cover any equipment used in connection with the 
product or consequential damages due to a defect in the product. 

All implied warranties are limited to the duration of this warranty.  
This is the complete warranty by Greyline and no other warranty is 
valid against Greyline.  Some states do not allow limitations on how 
long an implied warranty lasts or limitation of incidental or 
consequential damages, so the above limitations or exclusions may 
not apply to you. 

This warranty gives you specific legal rights, and you may also 
have other rights which vary from state to state. 

Greyline Instruments Inc. 
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APPENDIX A - OPTIONS 
 
EXTRA SENSOR CABLE 
(OPTION XC) 
 

Each Greyline OCF 5.0 includes 25 ft. (7.6m) RG62AU coaxial cable. Additional RG62AU coaxial 
cable and Cable Junction Box (Option JB) may be ordered with the Flow Monitor, or the cable may be 
spliced and extended up to 500 ft (152m) as required during installation. No adjustment is required when 
the sensor cable is extended or shortened. Use only RG62AU (or RG62U) coaxial cable which is 
available from Greyline Instruments or your local distributor. Nominal impedance of RG62AU cable is 
93 ohms. 

Extended sensor cable must be installed in metal conduit to prevent interference. Do not use BNC 
coaxial connectors (TV cable type). Recommended installation with a metal junction box is illustrated 
below: 

 

 

Note: Optional Watertight steel NEMA4 Junction Boxes with terminal strips (Option JB) are available 
from Greyline Instruments. 
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SENSOR INTRINSIC SAFETY  
(OPTION ISB) 
 

When connected through Intrinsic Safety 
Barriers, Greyline PZ** Series sensors are 
certified for installation in a hazardous 
location rated: 

 Class I, Groups C,D 
 Class II, Groups E,F,G 
 Class III 
 
The Intrinsic Safety Barrier may be ordered 
with the Greyline instrument and is supplied 
mounted in the Greyline instrument 
enclosure. Replacement barrier fuses (Part 
No. ISB- 011239) may be purchased 
separately. The instrument enclosure 
containing the ISB Intrinsic Safety Barrier 
must be installed in a non-hazardous 
location.  
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ENCLOSURE HEATER AND THERMOSTAT  - Option TH 
 

Instruments can be factory-equipped with an Enclosure Heater and Thermostat or the module can be 
customer-installed. The Thermostat is factory set to turn ON at 40°F (4.5°C) and OFF at 60°F (15.5°C). 
Power consumption is 15 Watts. 

 

ENCLOSURE SUNSCREEN - Option SCR 
 

Do not mount instrument electronics in direct sunlight. Overheating will reduce the life of electronic 
components and condensate may form during the heat/cool cycles and cause electrical shorts. 

  



 

Page 30 

OCF 5.0 Open Channel Flow Monitor 

POWER INPUT OPTION 
9-32VDC 
 

OCF 5.0 Level & Flow Monitors may be ordered factory-configured for 9-32VDC power input.  

QUICK BENCH TEST:  
 

Connect Sensor as shown below, then Power. When properly connected figures will show on the large 
LCD display. Test operation of the OCF 5.0 by holding the sensor steadily and aiming at a flat, stable 
target 12 to 28" (305 to 711 mm) away from the end of the sensor. Allow a few seconds for the OCF 5.0 
to lock onto the target before displaying its distance. The OCF 5.0 will now display Range in ft or cm 
(factory calibration). 

CONNECTIONS: 
 

POWER INPUT: Connect 9-32VDC/0.5 Amps to the + and - terminals. The Power Input GND must be 
connected to the nearest Ground pole. A 1 amp fuse in line is recommended.  
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CONVERSION GUIDE 

FROM TO MULTIPLY BY 

US GALLONS CUBIC FEET 0.1337 

US GALLONS IMPERIAL GALS 0.8327 

US GALLONS LITRES 3.785 

US GALLONS CUBIC METERS 0.003785 

LITRES/SEC  GPM  15.85 

LITRES CUBIC METERS 0.001 

BARRELS  US GALLONS 42 

BARRELS  IMPERIAL GALS  34.9726 

BARRELS  LITRES  158.9886 

INCHES  MM  25.4 

DEGREES F  DEGREES C  (°F-32) x  0.556 

POUNDS  KILOGRAMS  0.453 

PSI  BAR  0.0676 

FOOT²  METER²  0.0929 

 

  
 VOLUME CALCULATION FOR ROUND TANKS:  3.142  x  R² x H 
 R  =  TANK RADIUS (½ TANK DIAMETER) 
 H  =  TANK HEIGHT  
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SPECIFICATIONS 
 

 Accuracy: ±0.25% of Range or 2 
mm, whichever is 
greater Repeatability 
and Linearity:  0.1% F.S. 

 Displays: White, backlit matrix - 
displays flow rate, 
totalizer, relay states, 
operating mode and 
calibration menu 

 Calibration: built-in 5-key calibrator 
with English, French or 
Spanish language  

 Power Input: 100-240VAC, 50/60Hz, 
30 Watts or 

  9-32VDC, 9 Watts max 
 Output: Isolated 4-20mA (1000 

ohm load max.) 
 Control Relays: Qty 2, rated 5 amp 240VAC SPDT, programmable flow alarm and/or 

proportional pulse 
 Enclosure: watertight, dust tight NEMA4X (IP 66) polycarbonate with a clear 

shatter-proof face 
 Environmental Conditions: Relative humidity up to 80% -23 to 60°C ambient temperature, 

maximum 5000 m altitude, pollution degree 4, Installation Category II. 
 Sensitivity: adjustable. Damping: adjustable 
 Electrical Surge Protection: Sensor, 4-20mA output and AC power input 
 Approximate Shipping Weight: 10 lbs (4.5 kg) 

 

Standard Sensor PZ15 
 

 Maximum Range: 15 ft (4.57 m) 
 Minimum Range (Deadband): 8" (203.2 mm) 
 Operating Frequency: 92 KHz 
 Beam Angle: 8° 
 Operating Temperature: -40° to 150° (-40° to 65°C) 
 Temperature Compensation: Automatic, continuous 
 Max. Operating Pressure: 20 psi (1.35 bar) 
 Sensor Face: PVC 
 Sensor Body: PVC 
 Mounting: ¾" NPT 
 Cable Length: 25 ft. (7.6 m) continuous 

RG62AU coaxial. Optional 
50 ft. (15 m) continuous 

 Max. Cable Length: 500 ft. (152 m) RG62AU 
coaxial (splice) 

 Hazardous Rating: CSA rated Intrinsically Safe 
Class I, Groups C,D, Class 
II, Groups E,F,G with 
Optional Intrinsic Safety 
Barrier. 
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Optional Sensor PZ32T 
 

 Maximum Range: 32 ft. (10 m) 
 Deadband (blanking): Programmable, minimum 12” (305 

mm) 
 Beam Angle: 8° at 3 DB 
 Temperature Compensation: Automatic, continuous 
 Operating Frequency: 42 KHz 
 Exposed Materials: PVC and Teflon 
 Operating Temperature: - 40° to 150°F (-40° to 65°C) 
 Operating Pressure: 20 psi (1.35 Bar) maximum 
 Mounting: ¾” NPT (PVC isolation coupling 

supplied) 
 Sensor Cable: RG62AU coaxial, 25 ft. (7.6 m) 

standard  
 Hazardous Rating: with optional Intrinsic Safety Barrier:  

CSA, Class I,II,III, Div. I,II, Groups 
C,D,E,F,G 

  Note: Max Range reduced to 25 ft 
(7.6 m) with ISB option. 

 

 

Optional Sensor PZ32TE 
 

 Maximum Range: 32 ft. (10 m) 
 Deadband (blanking): Programmable, minimum 12” (305 

mm) 
 Beam Angle: 8° at 3 DB 
 Temperature Compensation: Automatic, continuous 
 Operating Frequency: 42 KHz 
 Exposed Materials: Teflon 
 Operating Temperature: -40° to 170°F (-40° to 76°C) 
 Operating Pressure: 20 psi (1.35 Bar) maximum 
 Mounting: ¾” NPT (Teflon isolation coupling 

supplied) 
 Sensor Cable: RG62AU coaxial, 25 ft. (7.6 m) 

standard  
 Hazardous Rating: with optional Intrinsic Safety Barrier:  

CSA, Class I,II,III, Div. I,II, Groups 
C,D,E,F,G, 

  Note: Max Range reduced to 25 ft 
(7.6 m) with ISB option. 

 

 

 



600XLM V2-1 SONDES 

 

 

 

 

 

 

 

 

 

 



600XL V2-1 and 600XLM V2-1 Sondes
Measure multiple parameters simultaneously

The YSI 600XL V2 and YSI 600XLM V2 compact sondes measure multiple 
parameters simultaneously, including:

Both sondes have one optical port, allowing for measurement of an 
additional parameter with one of the following optical sensors: 

		  ROX™ Optical Dissolved Oxygen
		  Turbidity	
		  Chlorophyll
		  Blue-Green Algae (freshwater or marine)
		  Rhodamine WT 

Each optical sensor has an integrated anti-fouling wiper which prolongs 
deployment times (thus reducing operating costs) and improves the quality 
of data.

Economical Logging and Spot Sampling System
The YSI 600XLM V2 is an economical logging system for long-term, in situ  
monitoring, profiling, and spot sampling. It will log all parameters at pro-
grammable intervals and store 150,000 readings. At one-hour intervals, the 
instrument will log data for about 75 days utilizing its own power source. 
The 600XL V2 can also be used in the same manner with user-supplied 
external power. 

	 •	 Either sonde fits down 2" wells (1.65" OD)
	 •	 Optical sensor port provides a multipurpose platform
	 •	 Field-replaceable sensors for quicker maintenance
	 •	 Easily connects to data collection platforms
	 •	 Anti-fouling wipers on optical sensors extend deployment times
	 •	 Compatible with YSI 650 Multiparameter Display System 
	 •	 Flow cell available for pump-through applications
	 •	 Horizontal measurements in very shallow waters

Connect with Data Collection Platforms 
Either sonde can easily connect to the YSI 650 handheld logger/display, YSI 
6200 DAS (Data Acquisition System), web-enabled YSI EcoNet® or your own 
data collection platform, via SDI-12, for remote and real-time monitoring 
applications.

www.ysi.com

Pure
Data for a

Healthy
Planet.®

Multiparameter sampling 
or logging in a compact 
sonde for ground water, 
dredging, and spot 
sampling applications

Temperature
Conductivity
pH
ORP
Depth or Level 

Specific Conductance 
Salinity
Resistivity
TDS

Left: 600XL V2-1 with two-piece 
probe guard; right: 600XLM V2-1 

sonde with optical DO sensor 
(bottom) and batteries (top)

NEW



To order, or for more 
information, contact YSI
+1 937 767 7241 
800 897 4151 (US)
www.ysi.com

YSI Environmental
+1 937 767 7241
Fax +1 937 767 9353
environmental@ysi.com

YSI Integrated Systems & Services
+1 508 748 0366
Fax +1 508 748 2543
systems@ysi.com

SonTek/YSI
+1 858 546 8327
Fax +1 858 546 8150
inquiry@sontek.com

YSI Gulf Coast
+1 225 753 2650
Fax +1 225 753 8669
environmental@ysi.com

YSI Hydrodata (UK)
+44 1462 673 581
Fax +44 1462 673 582
europe@ysi.com

YSI Middle East (Bahrain)
+973 1753 6222
Fax +973 1753 6333
halsalem@ysi.com

YSI (Hong Kong) Limited
+852 2891 8154
Fax +852 2834 0034
hongkong@ysi.com

YSI (China) Limited
+86 10 5203 9675
Fax +86 10 5203 9679
beijing@ysi-china.com

YSI Nanotech (Japan)
+81 44 222 0009
Fax +81 44 221 1102
nanotech@ysi.com

EcoNet, Rapid Pulse, and ROX are 
trademarks and EcoWatch, Pure Data for 
a Healthy Planet, and Who’s Minding the 
Planet? are registered trademarks of YSI 
Incorporated. 
©2007 YSI Incorporated
     Printed in USA 0407 E77 

Y S I  i n c o r p o r a t e d 	
              Who’s Minding  
                     the Planet?®

ISO 9001
ISO 14001
Yellow Springs, Ohio Facility

YSI 600XL V2-1 and 600XLM V2-1 Sonde Specifications

Standard Accessories
Two-piece probe guard with bottom 	

	 weight
Carrying case
8, 25, 50, and 100 ft cables 		  

	 (other lengths available)
Long calibration cup
EcoWatch® software
Maintenance kit
Flow cell kit (optional)

•

•
•

•
•
•
•

Temperature, conductivity, pH, ORP, optional depth (shallow, medium, or  
shallow vented), and one optical sensor (dissolved oxygen, turbidity, chlorophyll,  
rhodamine, or blue-green algae) 

Fresh, sea, or polluted water
-5 to 50˚C
0 to 200 ft (61 m) for sonde

-40 to 60˚C for sonde and sensors except pH and pH/ORP
-10 to 60˚C for pH and pH/ORP sensors

PVC, stainless steel

1.65 in (4.19 cm)

25.1 in (63.8 cm) without depth sensor; 27.1 in (68.8 cm) with depth and  
no bottom weight
28.5 in (72.4 cm) without depth sensor; 30.5 in (77.5 cm) with depth and  
no bottom weight

1.96 lbs. (0.87 kg) with depth and no bottom weight
2.15 lbs. (1.05 kg) with depth and no bottom weight

RS-232C, SDI-12

384 kb (150,000 individual parameter readings)

External 12 V DC
4 AA Alkaline batteries or external 12 V DC

Approximately 30 days at 20˚C at a 15-minute logging interval with optical DO, 
temperature, conductivity, pH/ORP, and depth sensors operative
* Note: Rapid Pulse™ polarographic-style DO sensor is not available on the V2 sondes. Please refer 
to the 600XL or 600XLM sondes.

Available Sensors*

Operating Environment
Medium

Temperature
Depth

Storage Temperature

Material

Diameter               

Length             600XL V2

600XLM V2

Weight           600XL V2
600XLM V2

Communications

Memory

Power             600XL V2
600XLM V2

Battery Life

Sonde Features
	 ·	 ROX™ Optical DO: An extremely durable DO sensor with excellent stability, insensitivity to 		
		  hydrogen sulfide, and integrated anti-fouling wiper, which results in the longest deployment 		
		  times while reducing operating costs. 
	 ·	 Field-Replaceable Sensors allow users to quickly and easily replace damaged sensors in the 		
		  field or reconfigure a sonde for multiple applications by switching optical sensors. 

	 ·	 Power Management: Battery life is 34 days at a 15-minute interval or 75 days at a 1-hour 		
		  interval with optical DO sensor installed.

	 ·	 Key Applications: ground water monitoring, dredging, spot sampling, education, and  
		  long-term monitoring studies.

ROX optical DO sensor with extended bulkhead

Integrated depth sensor
Conductivity/temp sensor 
pH/ORP sensor
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