
Long-Term Water Quality 
Instrument Installation Guide: 
Streams/Rivers

http://www.ott.com/en-us/


Suspended 
Vertical 
Installation

Water qual i ty  sondes can be tethered /  suspended f rom the br idge. 
Br idges prov ide opt imal  access,  maximize contro l  of  se lect ing 
deployment locat ion with in the cross sect ion and keep personnel 
out of  water. 
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Figure 1. Vertical installation – 
hole placement
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KEY CONSIDERATIONS
• Streams are dynamic:  water leve ls change – may 

need to change the insta l lat ion over the course 

of  t ime – insta l l  at  low water leve ls

• Hang sonde with stee l  cable or  chain to reduce 

stress on instrument connectors and sonde cable

• Sondes connected to rea l- t ime s i te contro l ler  / 

data col lect ion p lat form may require addi t ional 

protect ion for  communicat ion cable to protect 

against  f loat ing debr is

• Protect sonde and prov ide easy access to 

communicat ion cables

• PVC or stee l  case protects sonde and sensors 

f rom debr is in water

• Observe and avoid any obstruct ions downstream 

that the sonde could f loat  into dur ing h igh f lows

• Ensure that  i t  can be accessed in t ime of  h igh 

f low 

• Ensure there are enough holes in the PVC or 

stee l  p ipe insta l led to protect the dev ice and 

ensure adequate water f low, especia l ly  dur ing 

low f low condi t ions 

• Where possib le insta l l  near a staff  p late (gage 

board) 

• Consider a winch for  ra is ing and lower ing 

WHAT TO AVOID
• Avoid or stay c lear of  nav igat ion 

channels or  areas of  h igh 

recreat ion use

• Do not suspend a length > 40 m

• Avoid insta l l ing on bottom of 

st reambed – increases foul ing f rom 

sediment

• Avoid deploy ing on upstream s ide 

of  br idge pi l ing (h igh r isk for  raf ted 

debr is damage/destruct ion)

MAINTENANCE
• Clean pipe ins ide and out at  least  two 

t imes /  yr

• Si tes prone to foul ing:

• Use chimney brush to c lean ins ide of 

p ipe 

• 2 lbs.  barbel l  weight t ied to rope – 

lower in p ipe to scrap off  heavy growth

• Consider l in ing p ipe with copper 

(copper tape on outs ide or copper p ipe 

ins ide) 

• Consider use of  copper-based 

ant i fou l ing paint



SUSPENDED VERTICAL 
INSTALLATION

• Pipe and steel  cables or  chain -  Low 

capi ta l  expense 

• Check i f  your agency has specia l 

insurance that  could cover damage 

or losses such as l ightn ing or 

vandal ism

•  Medium – deployed from br idge, 

may be secured by locking cap on 

tube

Security 

• Si te Access -  High – access f rom 

br idge

• Instrument Access – Medium – 

requires pul l ing up device f rom water 

Accessibil i ty
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Cost



• Open ended pipe with removable hor izonta l  bol t (s )  to a l low sediment 

to fa l l  out  whi le keeping the sonde at  the same posi t ion

• Holes dr i l led in p ipe should be > 1.2 in.  (30 mm) 

• Addi t ional  holes in p ipe where sonde is  located, refer  to f igure 1. 

• I f  possib le,  use vert ica l  s lots to opt imize f low

• For PVC - schedule 80 for  insta l lat ions subject  to debr is or  schedule 

40 for  short  term insta l lat ions 

• Use stee l  p ipe i f  possib le where heavy debr is expected

• I f  us ing short  p ipe sect ion (ex:  3-4 f t . ) ,  protect sonde communicat ion 

with addi t ional  PVC pipe 

• Br idges prov ide access to se lect ing 

opt imal  deployment locat ion with in 

the cross-sect ion,  e.g. ,  para l le l  f low

• Ideal  method for  bra ided channels 

• F lowing water min imizes sediment 

bui ld in p ipe 

• Insta l l  wi thout dr i l l ing holes in 

br idge structure or  p i l lars

• Get personnel  out of  water when 

stream is too deep to wade

• Insta l l  vert ica l ly ,  sonde can be 

ra ised and lower to reduce foul ing 

f rom sediment near the streambed

• Sui table for  temporary insta l lat ions

Pros

• Suspended monitor  more v is ib le 

and more not iceable

• Not ideal  for  s i tes wi th low f low, 

may l imi t  exchange between water 

in p ipe and water being monitored

• More suscept ib le to damage f rom 

f loat ing debr is

• Not an ideal  technique for 

waterbodies wi th boat t raff ic  or 

le isure act iv i t ies

• Not ideal  for  urban insta l lat ions

• Not a l l  br idges have wide shoulders 

or  foot paths to keep personnel 

away f rom traff ic

Cons

Best Pra ctic es
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Pipe Installation

Water qual i ty  sondes can be insta l led f rom stable 
stream banks or f rom a br idge f ixed to column or 
moor ing p ier.  This is  a secure and stable insta l lat ion 
method for  cont inuous long-term water qual i ty 
measurements us ing a mult i -parameter sonde.



• Streams are dynamic,  median water 

leve ls may exper ience seasonal 

changes, requi r ing vert ica l  adjustment 

for  opt imal  p lacement of  sonde 

• Hang monitor  ins ide p ipe with l ight 

stee l  cable,  chain,  or  ny lon rope 

to reduce stress on instrument 

connectors and cables 

• Access to sonde and sonde cable for 

connect ing to s i te contro l ler  /  data 

col lect ion p lat form

• Access to instrument dur ing h igh 

water leve ls

• Where possib le insta l l  near a staff 

p late (gage board) 

• Use of  PVC or stee l  p ipe to protect 

sonde f rom debr is in water

• Ensure there are enough holes in the 

PVC or stee l  p ipe insta l led to protect 

the dev ice

• Consider f ix ing p ipes us ing mechanica l 

c lamps versus dr i l l ing into structure

• Consider nav igat ion or recreat ional 

use and appropr iate mark ings or s igns

• Obta in permits or  permiss ion f rom 

stakeholders or  asset owners,  e.g. , 

dr i l l  ho les in br idge

KEY CONSIDERATIONS

• Avoid insta l l ing p ipe on bottom of 

st reambed to reduce foul ing f rom 

sediment

• Avoid dr i l l ing into structures without 

proper permiss ion

• Avoid mix ing meta ls (ex:  sta in less 

stee l  and galvanized meta l )

• Do not use untreated wood 

WHAT TO AVOID

07



PIPE INSTALLATION

• Clean pipe ins ide and out at  least  two t imes 

per year

• Si tes prone to foul ing:

• Use chimney brush to c lean ins ide of  p ipe 

• 2 lbs.  barbel l  weight t ied to rope – lower in 

p ipe to scrap off  heavy growth

• Consider l in ing p ipe with copper (copper 

tape on outs ide or copper p ipe ins ide) 

• Consider use of  copper-based ant i fou l ing 

paint

Security 

• Si te access var ies,  h ighly dependent 

on s i te se lect ion and design

• Instrument access – h igh

Accessibil i ty
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Maintenance

Cost 
• Moderate capi ta l  expense 

• Low to medium, mater ia l  and 

structure dependent

• Pipe may be h ighly exposed 



• Open ended pipe with removable hor izonta l  bol t (s )  to a l low sediment 

to fa l l  out  whi le keeping the sonde at  the same posi t ion

• Holes dr i l led in p ipe should be > 1.2 in.  (30 mm) 

• Addi t ional  holes in p ipe where sonde is  located, refer  to f igure 1. 

• I f  possib le,  use vert ica l  s lots to opt imize f low

• For PVC - schedule 80 for  insta l lat ions subject  to debr is or  schedule 

40 for  short  term insta l lat ions 

• Use stee l  p ipe i f  possib le where heavy debr is expected

• Extend pipe away f rom streambank – into f lowing water 

• Adequate ly mark /  s ign to denote locat ion of  phys ica l  st ructure(s )  (ex: 

nav igat ion marker )

• Low angle insta l lat ions – draw ropes can be used to ass ist  wi th lower 

instrument by pul l ing on draw rope 

•  

• Insta l led instruments can be ra ised 

and lower to reduce foul ing f rom 

sediment near the streambed

• Instrument can be protected f rom 

large f loat ing debr is in water and 

vandal ism

• Sui table for  urban insta l lat ions

• Does not requi re a br idge to insta l l

Pros

• May be di ff icu l t  to access

• Without maintenance sediment may 

bui ld-up in p ipe overt ime

• Not ideal  for  bra ided streams 

Cons

Best Pra ctic es
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Figure 2. Pipe Installation 



Water qual i ty  sondes can be insta l led on a ra i l  system anchored 
to a stable bank. Sui table insta l lat ion method for  cont inuous 
long-term water qual i ty  measurements and for  col lect ing data 
f rom mult ip le co-deployed instruments.

Rail 
Installation
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KEY CONSIDERATIONS

• Avoid insta l l ing the ra i l  where the 

instrument and ra i l  is  too far  away 

f rom bank – 

• Suscept ib le to damage f rom debr is 

and h igh f lows

• Increases cost of  insta l lat ion due 

to anchor ing requirements

• Avoid c l imbing on ra i l  system to 

access instrument

WHAT TO AVOID 

• Water qual i ty  chemistry near bank 

should represent cross sect ion 

condi t ions

• Streams are dynamic,  median water 

leve ls may exper ience seasonal 

changes, requi r ing vert ica l  adjustment 

for  opt imal  p lacement of  sonde 

• Slack water/eddies l ike ly  to be poor 

representat ion of  d issolved oxygen 

f rom high BOD and terrestr ia l  carbon 

input f rom shore

• Bank eros ion 

• Abi l i ty  to establ ish a sol id foundat ion 

(ex:  insta l l ing stee l  stakes)  for 

insta l l ing heavy ra i l

•  Ideal  for  ‘engineered channels’ ;  such 

as concrete culverts and weirs

• Insta l l ing mult ip le sensors (ex:  water 

qual i ty  sonde and s ide looking Doppler 

or  nutr ient  sensor )

• Insta l lat ion of  instrument – hor izonta l 

only versus f lex ib le (hor izonta l  and 

vert ica l )

Figure 3. Rail Installation 



RAIL INSTALLATION

• Be thoughtfu l  when consider ing 

engineer ing design to retr ieve/deploy 

instrument s led us ing a winch, chain, 

or  re locat ing pole

• Requires regular ly  c leaning ra i l  to 

remove debr is

• Ensure ra i l  gu ides (mechanism for 

moving ra i l  up/down) is  regular ly 

c leaned

•  Design and mater ia l  dependent 

(ex:  wooden rai l  versus concrete 

pad with permanent ly f ixed rai l )

Security 

• Si te access – High – Ful l  access 

major i ty  of  the t ime, except dur ing 

extreme high water 

• Instrument access – High -  When 

us ing a winch, chain,  or  re locat ing 

pole

Accessibil i ty
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Maintenance

Cost 
• Higher capi ta l  expense

• May require c iv i l  works on-s i te and 

addi t ional  personnel  to bui ld and 

insta l l  ra i l 



• Insta l l  ra i l  as c lose to bank as possib le and proper ly  secure to bank

• Insta l l  safe access to fac i l i tate c leaning ra i ls  (ex:  ladder )

• Universa l  mount ing p late and brackets to fac i l i tate quick instrument 

insta l lat ion and removal

• Pole or  other re locat ing dev ice (ex:  chain or  winch)  to eas i ly  move 

instrument mount ing p late up and down and secure ly f ix  at  desi red 

depths 

• Locking mechanism on re locat ing dev ice (ex:  pad lock)  to prevent 

unauthor ized access to insta l led instruments 

• Sui table solut ion when stream is too 

deep to wade or when br idges are 

not avai lab le

• Ideal  for  instruments requir ing 

hor izonta l  insta l lat ion

• Rai ls  can be bui l t  to custom lengths

• Can be constructed of  commercia l ly 

ava i lab le mater ia ls 

• Instrument access dur ing h igh f low 

condi t ions

• Deploy c lose too bottom of 

st reambed out of  way of  large debr is

• Can f ix  mult ip le instruments to same 

ra i l  (ex:  S ide Looking Doppler  or 

nutr ient  sensor )

• Easy technic ian access for 

instrument maintenance

Pros

• Rai l  deployments catch debr is (ex: 

leaves may foul  the sensors)

• Not ideal  for  bra ided streams 

• May be more d i ff icu l t  to insta l l  than 

suspended or f ixed vert ica l  p ipe 

insta l lat ions

• May be more obtrus ive and not as 

su i table for  some urban locat ions

• More expensive than other opt ions

Cons

Best Pra ctic es
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Parameter Trend Possible Source May be Caused by

Temperature Increase Vegetation removal Stream bank vegetation provide shade 
and reduces runoff (turbidity)

Impoundment Increased exposure to solar radiation

Decrease Cold water inflow Groundwater, tributary, springs and 
reservoir bottom all can be colder than 
receiving waters

Depth Seasonal stratification - mainly in lakes

Conductivity Increase Urban runoff Chemical deicers, salts

Geology Clay soils dissolve into ionic components

Decrease Agricultural runoff Ions such as nitrate, phosphate and salts

Industrial effluent Oils, alcohols, sugar and hazardous 
organic compounds

Other Considerations for Site Selection

Interpreting Your 
Water Quality Data



Other Considerations 
for Site Selection

Parameter Trend Possible Source May be Caused by

Dissolved Oxygen Increase Aeration Rapids and turbines add oxygen

Photosynthesis Plants give off oxygen

Decrease Decomposition Plants and microorganism consume 
oxygen

Turbidity Blocks sunlight from plants, decreasing 
photosynthesis

Turbidity Causes water temperature to rise by 
increasing absorption of solar radiation

 Nutrients Fuel overgrowth of algae, which die and 
decompose

Turbidity Increase Erosion Agriculture, construction activities

 Nutrients Increased algal growth

Urban runoff Salts, fertilizers or sediment

Decrease  Erosion prevention Stream-bank vegetation - BMP for 
agriculture, construction 



Suspended Vertical 
Installation Pipe installation Rail installation

Program / Study 
Length

Short-term x o o

Long-term o x x

Site Conditions

Accessibility x o x

Shallow water - o -

Deep water o o o

Low flow o x x

High flow o x o

Stable banks NA o x

Unstable banks x  - bank / x for fixing to pillar  -

Instrument Fouling

Sediment x o x

Organic matter (leaf litter, plant debris) o o o

Infrastructure

Civil works (platforms, anchors for rails, 
install rails/pipes) Low Medium High

Material cost Low Medium High

Installation cost Low Low - Medium High

Time to install Low Medium High

Robustness Low - Depends on length of suspension, 
more exposed than other techniques

Medium - Design and material 
dependant (ex: more robust with 
stainless steel versus plastic PVC 

pipe)

Medium - High - Design and civil 
construction dependent (ex: staked 
in bank versus anchored to cement 

foundation)

Maintenance

Access to instrument High - Quick and easy access to chain to 
pull instrument up out of water

Medium - removing device at 
awkward angles, depends on 

communication cable installation 
(ex: connected to logger)

High - Depends on design, often 
a relocation device is used to pull 

instrument out of water

Infrastructure Low 
Medium - depends on pipe 

placement, flow and organic 
matter

Medium - depends on rail length and 
design

Personnel safety Low - Personnel on fixed structure 
(ex: bridge)

Low - Medium  - exposed to water 
and aquatic invertebrates

Medium - varies, depends on bank 
gradient and materials

Symbols:     - not suitable      o suitable       x highly suitable 

Water Quality Installation 
Comparison - Surface Water 
Streams/Rivers



Suspended Vertical 
Installation Pipe installation Rail installation

Program / Study 
Length

Short-term x o o

Long-term o x x

Site Conditions

Accessibility x o x

Shallow water - o -

Deep water o o o

Low flow o x x

High flow o x o

Stable banks NA o x

Unstable banks x  - bank / x for fixing to pillar  -

Instrument Fouling

Sediment x o x

Organic matter (leaf litter, plant debris) o o o

Infrastructure

Civil works (platforms, anchors for rails, 
install rails/pipes) Low Medium High

Material cost Low Medium High

Installation cost Low Low - Medium High

Time to install Low Medium High

Robustness Low - Depends on length of suspension, 
more exposed than other techniques

Medium - Design and material 
dependant (ex: more robust with 
stainless steel versus plastic PVC 

pipe)

Medium - High - Design and civil 
construction dependent (ex: staked 
in bank versus anchored to cement 

foundation)

Maintenance

Access to instrument High - Quick and easy access to chain to 
pull instrument up out of water

Medium - removing device at 
awkward angles, depends on 

communication cable installation 
(ex: connected to logger)

High - Depends on design, often 
a relocation device is used to pull 

instrument out of water

Infrastructure Low 
Medium - depends on pipe 

placement, flow and organic 
matter

Medium - depends on rail length and 
design

Personnel safety Low - Personnel on fixed structure 
(ex: bridge)

Low - Medium  - exposed to water 
and aquatic invertebrates

Medium - varies, depends on bank 
gradient and materials

OTT Hydromet:
Water Quality 

From long term unattended monitor ing to spot sampl ing,  OTT 
Hydromet’s mult iparameter sondes offer  rugged and f lex ib le 
opt ions for  water qual i ty  measurement.  Choose f rom compact 
opt ions for  easy spot sampl ing or groundwater measurement 
to the larger,  more robust Datasondes for  more d iverse sensor 
opt ions and ant i - fou l ing opt ions. 

http://www.ott.com/en-us/products/water-quality-57/
http://www.ott.com/en-us/products/water-quality-57/


5600 Lindbergh Dr. 
Loveland, CO 80539

1-800-949-3766

sales@otthydromet.com

http://www.ott.com/en-us/

CONTACT US 

http://www.ott.com/en-us/contact/

