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1.0 INTRODUCTION AND BACKGROUND

The lakes iad rivers of South Dakota provide a basic natural resource, recreational in nature,
of utmost importance to the economy of the state and quality of life for its 814,180 residents
(2010 census). Approximately 800 lakes, ranging in size from prairie pottwldse
Missouri River mainstem reservoirs, are readily available for public use. Five hundred
seventythree state lakes have been recognized as significant waterbodies, specifically
categorized by the South Dakota Department of Environment and Natuoalrésss (SD
DENR) as to their assigned beneficial uses.

The great majority of state lakes are relatively small and naturally shallow, often situated on
sizeable watersheds comprisddhatrientrich glacial soilsConsequently, both natural and
cultural edrophication are likely to proceed at much higher rates than in larger, deep lakes
located in lesdertile surroundings in other parts of the country. Physical and biological
changes, made manifest only after decades in larger bodies of water, aresifienirvi
many South Dakota lakes within a few years.

Agricultural practices in South Dakota, as elsewhere, have intensified over past decades and
are major contributors to cultural eutrophication via nutrient loss and sedimentation. Much
of this processan be prevented or impeded by proper land and watershed management
procedures that are incorporated into the SD DENR Watershed Protection Program (SD
DENR-WPP).

One of the main objectives of the SD DENR WPP is to assess the water quality of lakes and
streams and their watersheds. Assessments are accomplished by describing the current
conditions in impacted watersheds, tracking trends in water quality, determining sources of
lake and stream degradation, targeting these sources, and setting reachalab)ebtzas

for water quality improvement. Chemical, physical, and biological characteristics of the
lakes and their tributaries in South Dakota are assessed and if impaired Total Maximum
Daily Loads (TMDLs) will be developed and written to improve watelipuof lakes and
streams in South Dakota. Obtaining high quality data is essential to achieving these goals.

Of vital importance in the early stages of a watershed assessment project are the compilation
of baseline data and the establishment of basatinditions that can later be compared with

data collected after lake and stream protection restoration measures have been installed and
implemented. Only in this way can changes in lake or stream water quality be reliably
ascribed either to natural var@t, mitigation or watershed restoration efforts.

It is imperative that proper field procedures be followed during sample collection and that
samples are collected in a consistent manner. Standard Operating Procedums (SOP
activities will ensure accurmat precise, and representative lake and tributary data as well as
continuity in methodology between projects. This document describes the standard
operating procedures to be used by SD DBMRP staff, local coordinators, stakeholders,
and field personnel.
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2.0 WATERSHED PROTECTION PROGRAM DESCRIPTION

The SD DENR WPP is designed as a-ptased effort to 1) identify sources of pollution

and determine alternative restoration methods, and 2) control the sources of pollution and
restore the quality of state lak@nd streams. The program is typically a state and local
endeavor, with financial and technical assistance from federal agencies used whenever
possible.

The watershed assessment stage of the program encompasses a series of procedures to
assess current kditions of selected water bodies. Included in this phase are water quality,
water quantity and watershed data collection. Generally, the local project sponsors are
responsible for collecting the data using existing local resources or in combination with
Section 319(h) (supplemental grant) funding. SD DENR WPP provides equipment, training
and technical asstiance to the project sponsbollowing the collection of sufficient data,

SD DENR WPP conducts an evaluation of the dath@epares a repoithis asessment
summarizes baseline information, identifies sources of pollution, describes alternative
pollution control and restoration methodologies, outlines implementation costs and details
SD DENR WPP recommendations. The state provides these serviceSesiog 319(h)
federal funds, state natural resource fee funds, and local matching funds.

Prior to implementation of specific pollution control and restoration alternatives, the local
project sponsor develops a work plan forlake and watershed restbom based on
recommendations from the assessment and local stakeholder concerns. Technical assistance
for this process is provided by SD DENR WPP. This plan is then submitted to the State
Water Plan administrators for consideration. If the plan is apprdlie project sponsors are
eligible to apply for appropriate state funding. The primary funding sources used by the
sponsors are the State Consolidated Water Facilities Construction Fund, Conservation
Commission fund, USDA EQIP funds, EPA Section 319rtiplementation fund and local
funding.

Nonpoint source pollution from agricultural activities is the primary pollution source
affecting lakes and streams in South Dakota. The methods used to control this source are
selected on a cadwy-case basis. Selgan is based on evaluation of individual watersheds
using the Annualized Agricultural Nonpoint Source Model, AnNnAGNPS (USRS,

2015) or EPA BASINS and HSPF. These models delineate critical areas within each
watershed and are then used to predict whictiral methods Best Management Practices
(BMPs) would be most effective.

Following modeling evaluation, coordination with state and federal agricultural agencies is
solicited to verify the nature of the identified critical cells émelselected control eéthods.

For those areas targeted as critical, the owners/operators are contacted to request their
voluntary participation in the control program. There are no provisions for forcing
compliance to correct identified problem areas.
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BMPs used in a watersheéstoration plan maybe mechanical and/or managerial, and
include but are not limited to large and small sediment control structures, streambank
erosion control, and the installation of Animal Waste Management Sy§taislS). In

those few instances whereiposource pollution may be a problem, the best available
technology is applied to correct the problem.

In-lake recommendations may include, but are not limited to, natural flushing (after
reducing or eliminating sources of pollution), sediment remawddkie phosphorus control,
weed harvesting, chemical weed control and some preliynatampts at biomanipulation.
The recommendations for-lake BMPs are implemented after or in conjunction with
watershed BMPs.

In conjunction with the development of teeshed pollution control alternatives, the
assessment data evaluation may also provide recommendations for stredakeand
restoration alternativeggain, the recommendations are made on alogsase basis with

input from all concerned organizationsunding for implementation is made available
primarily though the State Consolidated Water Facilities Construction Fund, the EPA 319,
USDA EQIP, Nonpoint Source Prograamd local funding.
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Section 3.0
Pagel of 5
Revision 6.2

May 2018

3.0 STUDY AREA DESCRIPTION

A. Regional Characteristics

South Dakotas a rural, agricultural state with a sudaarea of 77,047 square miles.
Rolling plains are the main topographic featufe¢his northern prairie statd.he

most visible geographic forms in the state are the Missouri River, which divides the
state into 'Bst River' and 'West River' areas, and the Black Hilfsisolated area of
granitic uplift in the far wesfThe maximum elevation of the state is 2,210 meters
(7,242 feet) at Hrney Peak in the Black Hill§he lowest elevation, 294 meters
(965 feet) imear Big Stone City in the bed of Big Stone Lake.

The unglaciated West River mixeaid shorgrass prairie of South Dakota has few
natural lakes, but a number of rarade lakes and numerous small farm pomds a
found here.Three large Missouri River maiesn reservoirs form the eastern
boundary of the West River prairie. The majority of lakes within the Black Hills are
also impoundments.

The particular geology of an area exerts considerable influence on both the surface
and ground water quality. Rothio€1943) and Flint (1955) recognized 12 major
physical rgions within state boundarie8s a result of this geologic diversity, the
water quality ofthe state is highly variabléhe water quality of eastern South
Dakota (Prairie Coteau) is indicative bettypes of glacial drift deposited at various
localities, and of the Dakota Sandstone aquifer (Nickum, 1969).

South Dakota has a stiomid to semiarid climate subject to periods of drought at
roughly 20year intervalsDue to the shallow nature of thekéabasins formed by
glaciers in the region, average water depth of easternlakate is less than eight
feet. During a prolonged drought, many lakes may dry up completely, while others
are reduced to very low water levels with attendant high saline raoaioen.

For this reason, most of the prairie lakes of eastern South Dakota can bedalassifie
warmwater sempermanent.These lakes respond quickly to changes in annual
rainfall and the underlying water table with fluctuations in laleewlevels and
water quality.The majority of state lakes tend to be turbid and-sutiplied with
dissolved salts, nutrients, and organic matter mostly by runoff frorouéigral and
domestic sourceslhe shallowness of the lakes, together with the mixing action
exered by strong summer winds, prevents continuous thermal stratification in all but
a few cases.

South Dakota Department of Environment and Natural ResourcesNatershedProtection Program. 2018



Section 3.0
Page2 of 5
Revision 6.2

May 2018

Intensive agricultural practices have contributed greatly to the cultural process of
lake eutrophication i soil loss and sedimentatidfortunately, much ohie cultural
process can be prevented or impeded by the planned and timely application of
watershed and lake preservation and restoration measures adopted by SD DENR
WPP.

The sample population consisted of 572 lakes and reservoirs representing 192,219
acres in South Dakota that have been identified in the Surface Water Quality
Standards as supporting warm or coldwater fisheries. The survey design utilized
three strata; targeted lakes, managed fisheries and unmanaged fisheries. Unassessed
water bodies wereat replaced with alternate waterbodies and the final weightings
were adjusted based on the lakes that were sampled (SD DEMNIR, 201

The present goals of this sampling effort, TMDL assessments and SD DENR WPP
are as follows:

1. Establish baseline water qgitalinformation, particularly for sediment and
nutrients.

2. Enter lake and tributary water quality data into the USEPA
STORET/WQX computer system and the SD WPP NR92 Water Quality

Database.
3. Assess the trophic status of lakes.
4. Determine whether the assessakiek are meeting assigned water quality

beneficial use criteria.

Document longerm trends in water quality.

Determine attainable goals and targets for impaired waterbodies.

Design and support implementation projects to reduce watershed loading and
improveoverall water quality of lakes and streams in South Dakota.

N oo

South Dakota has a total of 10,298 miles of rivers and major streams. Major or
significant streams in this context are waters that have been assigned aquatic life
use support in addition to tHeeneficial uses of fish and wildlife propagation,
recreation, stockwatering and irrigation.This definition includes primary
tributaries and, less frequently, stilbutaries of most state rivers and larger
perennial streams. In a few cases, lower ordbutbries may be included, for
example the Black Hills area, which has a relativelydangmber of permanent
streamslf all existing and mostly waterless stream channels and gullies, the great
majority of which serve only to carry snowmelt or stormwatgroff for a week

or two during an average year, are to be included as state waters, total stream
mileage within South Dakota would exceed the above quoted figure by at least ten
times.

South Dakota Department of Environment and Natural ResourcesNatershedProtection Program. 2018
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B. Ecoregions

Due to differences in geography, there are markecatvans among the eight
Level Il ecoregions in South Dakota (Figure 3.0.1). The Black Hills are located
in the Middle Rockiesecoregion. TheNorthwestern Great Plainsecoregion
includes most of the South Dakota prairie west of the Missouri River. Also
situated in southwestern South Dakota, along the Pine Ridge IRdservations

the Western High Plainsecoregion. There is a small area of tNebraska
Sandhillsecoregion, which encroaches on the southern border of South Dakota in
Oglala Lakota Bennett, ad Todd counties. ThBlorthwestern Glaciated Plain
ecoregion covers the Missouri River plateau east of the Missouri River. There is a
small area of this ecoregion reaching into the West River area near the Nebraska
border. TheNorthern Glaciated Plainsemregion covers the majority of eastern
South Dakota from the James River valley to the eastern border. Only two smaller
Level Ill ecoregion areas are found in the rest of the state. The extreme
northeastern corner of the state is touched bylLtdee Agasst Plain, which
extends north into the Red River Valley. Also, patches o¥Whketern Corn Belt
Plains ecoregion encroach into South Dakota from the borders of southwest
Minnesota and northwest lowa.

Level Il ecoregions are further refined and delineated Level IV ecoregions
and are shown in Figure 3.B. By definition, these ecoregions supportfetient
compositions of biotaSampling biota within each ecoregion (Leviland 1V)
should detect differences lmological communities.
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Legend

=~ State Highways  LevelIll Name [] Nebraska Sand Hills [ Northwestern Great Plains

| County Boundaries [l LakeAgassiz Phins [ | Northern Glaciated Plains [[] Western Corn Belt Plains N
[] Major Cities [] Middle Rockies [[] Northwestern Glaciated Plains [ | Western High Plains A
Level III E coregions

Figure 3.0.1. South Dakota Level lll Ecoregions
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Legend

[ Giacial Lake Basins  [] MissouriAlluvial Pizin [ Pine Ridge Escarp [ Semiarid Pierre Shale Planis E

m— State Highways I Bisck Hills Foothills

|| County Boundaries [ Biack Hills Plateau [] Glacial Lake Deltas Missouri Coteau [ Ponca Plains [ Southern Missouri Coteau

[] Major Cities [[] Dense Clay Praire [] James River Lowland [_] MissouriCoteau Slope [l Praire Coau [] Southern Missouri Coteau Slope
Level IV Name [ Drift Plains [] Keya Paha Tablelands Missouri Plaeau [ Praire Coteau Escarpment [_] Southern River Breaks

I 8ig SicuxBasin Forested Buttes [ Loess Prairies [ Moreau Praire [ River Breaks [] Subhumid Pierre Shale Plains
I Biack Hills Core Highlands [ ] Glacial Lake Agassiz Basin [_] Minnesote River Praire [III] Nebraska Sand Hills [l Sagebrush Steppe [] Tewaukon Dead Ice Moraine

[] white River Badlands

Figure 3.0.2. South Dakota Level IV Ecoregions
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40 PRE-SAMPLING PROCEDURES

Each field investigation must be evaluated arsigieed on an individual basi€ommam
procedures addressed in developing an assessment work plan include the following:

A.
B.
C.

Ommo

— L

IrAx«

<

Determine the objectives for sampling.

Review existing information and all data on the waterbody (ies) under investigation.
Contact Federal Agencies: Forest Service, drfiates Geological Survey, Natural
Resource Conservation Service, Army Corp of Engineers, Bureau of Reclamation;
State Agencies: South Dakota Game Fish & Parks, Department of Agriculture and
other programs within SD DENR: Water Rights, Surface Water Quislinerals

and Mining, Geological Survey, and Feedlot Program; and local organizations:
Water Development Districts, Watershed Partnerships, and Conservation Districts
can provide watershed information, letegm data, land owner contacts, and
historicalinformation for developing viable watershed projects and Project
Implementation Projects (PIP).

Obtain adequate maps and diagrams to define the study area.

Conduct field reconnaissance of the proposed study area.

Develop a list of proposed sampling sigmnpling frequency, and sample analysis.
Contact local land owners for permission to place monitoring sites and access to
their land for chemical, biologicand habitat samplingf required

Review entire project and ensure QA/QC sampling is adequate.

Arrange schedules, responsibilities, funding, and contracts with all appropriate
agencies, sponsors, and laboratories involved with the study. Coordinate and
manage all activities.

Develop a list of necessary equipment and supplies.

Check the operation @il equipment prior to field use.

Review and apply all safety procedures to field sampling.

Train, monitor, andauditall local coordinators and sampling personnel throughout
the project to ensure data quality and continuity.

Record and document each QA&@udit on audit forms provided in Appendix A of
this document or can be found in t2016 South Dakota NonPoint Source
Program, Quality Assurance Project P{&D NPSQAPP, 2016).

South Dakota Department of Environment and Natural ResourcesWatershed Protection Program. 2018
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5.0 DOCUMENTATION AND REPORTING

A. Documentation
A field notebook iISREQUIRED to keep track of the sample date, time and the
calibration of equipment. Use a writetherain notebook with bound and
numbered pages. Use the same notebook for all project observations and samples.
A standard format is not required; however, entieghe field logbook must be
legibleand include, but are not limited to, the following:

1. Logbook

a. Record the types of meters being used, meter serial numbers, and the
state ID number, if available, in the front of the loghook

b. Record the site or locat where the calibration and inspection took
place

C. Record the date and time when the calibration and inspection took
place

d. Record the barometric pressure from the YSI 650 MDS meter or

other meter that was used to calibrate the optical dissolved oxygen
probe on the YSI Sonde

e. Record the pH meter reading for a known buffer solution during
calibration

f. Record the conductivity meter reading for a known calibration
solution (specific conductance is in uS/cm)

g. Recheck the calibration at each site.

[ If the meer drifts between locations, report the drift in the
logbook and the site where it occurred

i If a meter drifts, recalibrate and record theaébration data
in the logbook

iii Make notes of any damage to the instrument or difficulty in
operation or alibration

h. Record all field observations, information, tributary stage data, and
sample information in the logbook at each.site

i. Record air and water temperature

J- Record cloud cover and precipitation

K. Record the number and type of data sheets filleadtoeach site (i.e.
sample and/or flow data sheet)

l. REMEMBER! You cannot put too much information in the
logbook!

m. NOTE:l ni ti al or sign and

n. Report any sampling difficulties or equipment malfunctions to the
ProjectOfficer as soon as possible.
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B. Reporting

Monthly reporting is REQUIRED for all project coordinators and will encompass
but is not limited to:

1. Stage and Discharge Data
Monthly stage and flow measurements will be provided toRhgect
Officer for data anlysis and validation in an Excel spreadsheet format.
After stage and discharge data from each site and date has been entered in
the computer, indicate date entered and sign the data sheet. Keep all field
discharge sheets used to calculate discharge parate folders by
monitoring site and provide them to tReoject Officeras needed.

2. Field Measurement, Chemical, and Biological Water Quality Data
Monthly updates of chemical, biological, and field measurement data
entered into NR92 spreadsheet fornditectly into Access® STORET
program, or in Excel® spreadsheet format depending will be provided
uponProject Offices discretion. Similar to stage and discharge data, after
field measurement, chemical, biologicahd habitadata from each site
and datéhas been entered into the computer indicate date entered and sign
the data sheet. Keep all field measurement, chemical, and biological
sheets in separate folders by monitoring site and provide them to the
Project Officeras needed.

3. Landuse Data
Monthly updates on AnnAGNPS, HSPF Basins, BIT or project specific
landuse data collection as per outlined schedule are required. Data
requirements will be in either Excel® or ArcMap® format, depending on
Project Officerdiscretion.

4. Updated Equipment List
An initial equipment list including model and serial humbers and site
location will be required at the beginning of each project after site
installation (Appendix A Table A6). Any alterations, problems,
maintenance, and/or other deficiencies throughout thggtrovith be
noted and an updated list will be required as equipment needs and or
locations change. The completed and/or modified equipment list will be
sent to the project and equipment officer in Pierre or the appropriate
regional office depending upqmoject.
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6.0 INSTRUMENT CALIBRATION AND SETUP

Each field instrument must be calibrated and inspected prior to use, and operated according
to manufacturer specifications. If problems with any field instrument are encountered, the
user should consult the maffi act ur er 6 sProject @fficer land/or tcdll ethe
manufacturer (last resort) for help. Daily calibrations and instrument observations must be
on recorded on th6D DENR WPP YSI CALIBRATION WORKSHEETAppendix A,

Table 1)and at least noted in thegpect logbook (Section 5.0Logbook Procedures) prior

to field use. General calibration procedures and necessary instrument inspections are
presented below for equipment routinely used by project coordinators, seasonal personnel,
and SD DENR WPP staff.

A. Flow Meters

1. Marsh-McBirney Flo-mate Model 2000 Portable Flowmeter

Cali brate the i nstruments i n accord
instructions(MarshMcBirney, 19%). The only calibration (adjustment)

for the Flemate Model 2000 Portable Flowmetesrto zereadjust the

meter. This should be checked daily. If meter reads outside a stability of

+ 0.05 ft/sec. then perform zero adjustment procedures outlined below,
adapted from MarsMcBirney instruction manual, Rev. C, 01/95. The

master key functin summary figure is provided in Figure 6.0. 1.

Comment:

Each key in the zero adjust sequence must be pressed within 5 seconds of
the previous key. If the time between key entries is longer than 5 seconds
or if a wrong key is pressed, the unit will displaan ERR 3. Turn the

unit OFF then back ON and try again.

a. Cleanthesensor with soap and water to remove any buildup on the
probe and dry, as it may cause noisy readings.

b. Attach sensor to the wading rod.

C. Fill a five gallon bucket with water and place wagl rod with

sensor attached into the bucket. Set the height of the sensor to
three (7.6 cm) to four inches (20cm) above the bottom of the
bucket. Position the wading rod to place the sensor approximately
near the center of the bucket (eqdetant @d a minimum of three
inches away from all sides of the bucket).

d. Secure or brace wading rod to eliminate movement during zero
adjustment procedures.
e. After securing wading rod wait 10 to 15 minutes to ensure the

water is not moving before taking any zeradimgs.

South Dakota Department of Environment and Natural Resources/Natershed Protection Program. 2018
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KEY FUNCTION SUMMARY

One-Key Functions

- Turns Unit ON. Clears the display and restarts the meter.

- Turns Unit OFF.

- Increments FPA. TC. and Memory Location.

- Decrements FPA. TC. and Memory Location.

- Alternates Between Recall and Real-Time Operating Modes.

- Stores Values In Memory.

POEPDD

Two-Key Functions

m @ - Change Units. Turns Beeper ON/OFF.

A A - Alternates Between FPA and 1C Filtering.

m @ - Clears Memory.

m & - Initiates zero adjust sequence. Zero stability is = 0.05 ft/sec |

Figure 6.0.1. Key function summary for the Marsh-McBirney Model
2000 flowmeter

f. Before starting the zero adjust procedure, turn the meter on and
reduce the fixed point averaging (FPA) period from 40 seconds,
where it should be set for everyday use, to 5 seconds using the
down arrow.

g. To initiate the zero adjust procedure press the RCL and STO buttons
simultaneously, see below.

m & - Initiates zero adjust sequence. Zero stability is = 0.05 ft/sec.

h. The number A30 will be displayed,
3
I. Within 5 seconds 3medwc e emwmhliesri nfgr

arrow, see below.

4D A L LA A A

K

J. Af ter zero I s reached t he scree
automatically start a countdown to zero.
K. Once the countdown reaches one the count will hold for a second

or two then the meter will turn off.

l. Restart themeter and note the reading on the screen which should
be at or near zera (.05 ft/sec).

m. Be sure to record the before zero adjust meter reading, the
after zero adjust reading, date, time, and technician
performing procedure in the projectlogbook
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n. When sing the meter in the field, be sure to fill out the section of
the SDDENR WPP Discharge Datasheet indicating that a Zero
Adjust was performed in the lab or at the sampling site.

2. SonTek FlowTracker Handheld ADV, adapted from FlowTracker
Technical Manual.

Follow FlowTracker Technical Manual to setup and calibrate meter
(SonTek, 2009).PreDeployment Diagnostics Ideally test prior to first
deployment of the season to check that the meter is working properly,
weekly in the lab/office, and in the field gensor is dropped or hit to
ensure accuracy and data qualitythis procedure isalso outlined in
Appendix B.

a. Hold the FlowTracker in a small tank or bucket of water (or in a
natural environment) such that the probe is submerged and there is
a boundary (srface, side, or bottom) within view.

b. Ideally, the boundary should be placed3Mcm (8 to 12 inches)
from the probe. You may need to add a small amount of fine dirt or
other seeding material and stir the bucket well for good test
conditions. Regular tapvater usually does not have enough
scatterers (seeding) for a valid test.

C. Connect the FlowTracker to the computer and turn the system on.

d. Run the FlowTracker software (click Start | Programs | SonTek
Software | FlowTracker).

e. Click Connect to a FlowTrackegelect the correct COM port and

click Connect.
f. Click BeamCheck.

Beam Check [C:\Work \Working \Manuals \Flow Tracker_30\Figures_new\Samplef Tbme] x|
Playback  Cptions
[l Fose W o |
Noise (c
“
FlowTracker #P1108 - B/1172006 2:12:44 PM (Averaged: 33 pings)
Start Record Averaging
| Button Button Button
inging  Sampling Boundary
- /&)Iume Reflection
| g uy A\ -
\ '// \;\\\\"\\ / Fv\\ i\
\ N AV
py i [ SIS LA\
\/ S N Wt N L
Noise
. Level ,

Figure 6.0.2. Beam Check screen shot with the program screen and
amplitude forms.
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g. To view realtime beam check data:

iv.

V.
Vi.

Click fiStartd. This establishes aomunication with the
instrument and starts data display.

Use the menu and control items (Appendix B, Tab® B
alter the display of data as desired.

Figure 6.0.2 and Appendix B (Table B and Table E3)
review beam check display feaes and sample ggram
output.

See Appendix B (Table B through Table B5) for
examples of how to interpret the data.

Click Stop to end the display of data.

UsefiFile|Exitoto close the Beam Check window.

h. To record reatime beam check data for later playback:

iv.

Start thedisplay of reaitime data as described above.

Click Record to save all data to a file. The user will be
prompted for a file name and storage location. Typically, a
minimum of 20 pings is required for proper data analysis.
Use the menu and control itemsp@endix B, Table E?)

to alter the display of data as desired. The recorded data is
not affected; only the display of data is affected.

Click Pause or Stop to interrupt or end data collection.

i. To play back previously recorded beam check data (using a .bmc
data file):

Click fiOpeno to select a previously recorded beam check
file (.bmc).

Click AiReplayo (or Pause) to start the playback of data.
Use the menu and control items (Appendix B, Tab® B
alter the display of data as desired. The recorded datd is
affected; only the display of data is affected.

3. StreamPro ADCP and iPAQ Pocket PC Setup

The following procedures describe setup procedures for the StreamPro
ADCP and the iPAQ Pocket PC to collect discharge measurements
(Teledyne, 208).

3.1  StreamPro Setup

a.

Install eight (8) AA batteries into the StreamPro by turning
off the power, removing the Solar Shield (four thumb
screws) and then the battery compartment door by
loosening the three thumb screws (Segure 6.0. 3
below).
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Sun shield —————> &

Battery compartment— -

N

Figure 6.0.3. Sun shield and battery compartment locations

b. Remove the battery holder from the compartment and
removeall old batteries. Replace with eight new alkaline
batteries matching battery polarity as shown on the battery
holder(SeeFigure 6.0. 4 below).

Figure 6.0.4. Stream Pro battery holde.

C. Before reinserting the battery holder observe that the inside
of the battery housing area is dry and clean
d. Place battery holder in the battery compartmemking

sure the battery contacts on the holder match the two
springs inside the housing.

e. If the battery compartment-€@ng seal fails or appears dry
or hard; replace it. When reinserting or replacing the seal,
thoroughly clean both the cover plate and bhee surface
area around the-@ng.

f. Then apply a minimal amount of silicone lubricant to the
O-ring seal because lubricant attracts dirt; therefore, apply
it sparingly and use a lint free cloth to remove any excess
lubricant.

g. Close the battery compartmerdoor and tighten the
thumbscrews. As you tighten all three thumbscrews, tilt
the housing to see that therfdg has not moved out of the
O-ring slot (see Figure 6.0. 5 below).

h. Tighten all three thumbscrews in rotation a couple of turns
at a time so thahe cover comes down evenly and squarely
on the housing. Only tighten the battery cover thumb
screwdfinger tight.
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Check O-Ring/
Placement

Figure 6.0.5. Battery compartment O-ring placement.

i. CAUTION: It is important to only gently finger tigén the
sun shield screws when placing the sun shield back on the
electronic housing M6 bolts. Should any movement occur
on the M6 bolts due to over tightening the sun shield
screws, the Loctite seal will be broken allowing the M6
bolts to subsequently beme loose. It is imperative to
check the M6 bolts visually for tightness by observing
the spring washers The spring washers should be fully
compressed. The figure below shows the spring washers
under compression and the washers not under compression
(see Figure 6.0. 6 below).

Spring washer under compression  Spring washer nol compressed

Figure 6.0.6. Battery compartment spring washer
compression differences

J- The float is designed to attach the boom in ahuh or
extended position depending upon stream conditions.
Generally the inthull position is used for most
deployments.

k. Use the boom in the 4hull position for fast moving water
or where the transducer may be struck by floating objects
(see Figure 6.0. 7 below).
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In-hull Position

Figure 6.0.7. Boom setup in the irhull position.

l. Use the boom in the extended position for slow moving
shallow waters. In this configuration the transducer

mounting depth can be adjusted up or down in the water as
neededsee Figure 6.0. 8 below)

A
=

Extended Position

Figure 6.0.8. Boom setup in the inhull position.

m. After best deployment position has been determined based
on stream characteristics, mount the boom in desired
position with two thumb screws.

n. Loosen the thumbsew on the transducer clamp. Feed the
transducer cable up through the bottom of the clamp.
Attach the transducer cable to the electronics housing and
attach the boom to the float using the supplied
thumbscrews. If mounting the boom in thehull positim,
attach the counterweight to the front thumbscrew to help
balance the float.

0. Locate the embossed number three on the edge of the
transducer. This identifies BeamBotate the transducer
so that Beam 3 is forward and at a 45degree angle to the
float (see Figure 6.0. 9 below).
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R gy il raayiis: i3

Transducer shown mounted in the in-hull position.

Figure 6.0.9. Correct transducer mounting position (beam 3
in correct position).

p. NOTE Beam 3 should remain forward and at a 45 degree
angle for both the umull and extended positions.
g. For thein-hull position, the transducer needs to be pushed

into the arm until the line on the transducer is aligned with
the top of the boonisee Figure 6.0. 10 below)his helps
protect the transducer from damage even if the float is
dragged along the ground.

Figure 6.0.10. Mounting line alignment location of the
transducer (align with top of the boan).

r. For the extended position, adjust the transducer depth so

that it is three to six centimeters below the surface of the
wate (see Figure 6.0. 11 below)
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Figure 6.0.11. Correct transducer depth for the extended
mounting position.

S. After final configuration adjusbtens to the transducer are
complete, tighten the thumbscrew on the clamp td tied
transducer in place.

t. Adjust the angle of the towing harness as needed by pulling
both pins and raising or lowering the arm. Make sure that
both pins are engaged and equally positioned (see Figure
6.0. 12 below).

Towing harness pin locations and agle
Figure 6.0.12. Pull pin locations to adjust the towing harness.
3.2. Setting up the iPAQ Pocket PC

a. Keep theiPAQ Pocket PC connected to the cradle or AC
adapter when it is not in use. Trickle charging does not
hurt PolyLithium lon batteries. When you place the iPAQ
Pocket PC in the charger the charge light will not flash
until the battery reaches a minimum charge. Continue to
fully charge the battery for at least four hours.

b. If the IPAQ Pocket PC battery charge goes tdow the
IPAQ will not turn on, even if it is placed in the cradle
This can give you the impression that the iPAQ is broken,
but this indicates the battery is totally discharged.

C. Remove the IPAQ Pocket PC from the cradle. Disconnect
the AC adapter poweline from the cradle and use the
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power adapter plug to connect the AC adapter directly to
the iPAQ Pocket PGsee Figure 6.0. 13 below.

Figure 6.0.13. Use the power adapter plug to connect the AC
adapter directly to the iPAQ Pocket PC.

d. Let theiPAQ Pocket PC charge for at least 30 minutes. Do
a soft reset as needed to restore the iPAQ Pocket PC (see
Soft Resetbelow). Continue to fully charge the battery for
at least four hours.

Soft Reset
Perform a n oesetmahen yourwaniite stdp talb
running programs or youlPAQ Pocket PC is acting strange.

i Remove the écket PC from its cradle and locate the
reset button on the iPAQ Pocket PC (Fegure 6.0.
14 below).

Figure 6.0.14. Location of the reset button.

1 Using the stylus, lightly press the reset button for two
seconds. ThdPAQ Pocket PC will restart in
approximately five seconds and display the Today

screen.
o] Note: A soft reset will not erase any
programs or data stored in RAM or
ROM.
o] INCAUTION: A soft reset will erase all

unsaved datal!lll
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