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~Water Quality Coordinator
Red Lake Watershed District
BWSR Academy, October26; 2011



Questions

What are our reasons for monitoring?
Where do | monitor?

What do | monitor for?

How do | collect the data?

What do | do with the data?

Who will use the information | gather?

Where can | get help?



Reasons for Monitoring Water Quality

e Assessment

— |s the water quality good enough to support
aquatic life and recreation?

 Trends
— |s the water quality improving over time?!
e Project effectiveness
— Has the project improved water quality?
— Pre/post project monitoring B
— Get started early




Reasons for I\/IOnitoring Water Quality

e Public information
e Public health concerns |

* |nvestigation
— Wastewater/chemical spills/discharges




Reasons for Monitoring Water Quality

e Pollutant load monitoring
— Sediment and phosphorus heading to Lake
Winnipeg

— Nitrogen and other pollutants headln to the Gulf =

{1 & |
of Mexico
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Reasons for Monitoring Water Quality

e TMDLs (Total Maximum Daily Loads)

— Verification of assessments
— Continuous water quality monitoring
— Pollutant identification

 Which pollutant is causing low dissolved oxygen levels?

Fecal Coliform Load Duration Curve

— Stressor identification USGS Station: 08162600 (1/1/1986 to 111/2003)
= High Mid-Range ) )
e | dFlow Moist Condiions Conditions Dry Condition 5

— Current loads

OUT OF COMPLIANCE

 Flow record

Load (CFUday)

e Water quality record

INCOMPLIAMNCE

Flow Exceedance Percentile




Where should | monitor water quality?

e Rivers and streams

— Typically start at the lower end of the watershed or
subwatershed

— Add sites (HUC 12 or minor subwatershed level)

— After finding a problem, work upstream to discover
the source

— Bracket suspected sources of water quality problems
— Regional Assessment Locations (RALS)

— Sites/waterbodies targeted by the MPCA in the
Surface Water Assessment Grant (SWAG) RFPs

 Most Lakes have established sites you can re-visit






Things to consider when choosing a
monitoring site

e |s it representative of the stream?
e |sthere much effect from backwater?

* Proximity to potential sources of pollutants.

* Coordination with other local monitoring
programs

e Visit potential sites
e Safety and Accessibility



Finding Existing Monitoring Sites

MPCA Environmental Data Access (EDA)

Every site that has been officially established
in the STORET/EQUIS databases.

Google “MPCA EDA” to get to the site
Map-based search

»EDA: Surface water EDA: Surface water data

data EDA's water quality section features data from surface water monitoring sites located around

I THIS SECTICN Minnescta. Where available, you can also view the conditions of lakes, rivers or streams that have

heen assessed.
EDA; Surface water search
Text-hased .
.
EDA: Surface water search
Map-based

EDA Surface water search sing these tools, users can:

Conditions : ) ) . . .

o guUickly access statewide water quality data on a site-by-site basis
ED&: Guide to Typical o display site-specific data by specifying the name of a lake, river, or other related location
Minnesota Water Quality o view the degree of impairment and how impairment affects the use of assessed lakes and

Conditions streams on a map.
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What do | name the sites?

e “Local” site name that makes sense to you
— Contact the previous sampler

— Combine waterbody name with location

e Unigue code for sharing data on the
State/National level.

— Use EDA to see who has sampled there and to get
the STORET ID #, or “S-code” (S002-080)

S002 080
Y4RD513

Hy5079000



Funding

S A
#=F+(
. LocaIGLé)vernment Units

e Surface Water Assessment Grants (SWAG)

— The MPCA needs local staff like you to collect the
data it wants.

e Annual monitoring budget e =

¢ Utilize volunteers (River Watch) ga_ J



How much data do we need?

e Assessment Purposes

— MPCA Guidance Manual for Assessing the Quality
of Minnesota Surface Waters for Determination of
Impairment: 305(b) Report and 303(d) List

— >20 sets of field measurements

— 5 E. coli samples from each summer calendar
month

— MPCA assessment schedule (1/10years)

— Plan to do your own assessments using MPCA
methods



Basic Stream
Equipment
Transparency tube
Van-Dorn style sampler |
Something to measure stage i
— Survey rod e

— Fiberglass measuring tape with élght/l
the end (10ths/100ths)

Multi-parameter sonde
Turbidimeter

R,




- Basic Lak__e Sampling Equipment
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Advanced equipment

HOBO water level loggers ($495)

Flow measuring equipment (>52, 400) . '—"" :

Continuous water quality monitoring
equipment $4,000 - $10,000

Yellow-clad steel tape (520 - 559)




Where do | get this equipment?

Ben Meadows (samplers, measuring tapes,
survey rods, calibration supplies)

Forestry Suppliers (similar to Ben Meadows)
Lab Safety Supplies (calibration supplies)

Sondes: Company sales reps (Travis Degroot, YSI)

— YSI, Hydrolab, Eureka, In-Situ, Stevens-Greenspan
HACH (turbidimeters) _ A BEN MEADOWS
Wildco (samplers) \

Borrowing/Sharing




How do | use this stuff to collect data?

e Quality, comparable, representative
e Standard Operating Procedures

* Tralning sessions

— (March) Annual Red River Basin Water Quality
Monitoring Training Session at UMC Crookston

* Find someone who'll let you help with .
sampling for a few days. T /e

[Vllarch_201-1__‘

Red R ver Basin Monitoring Network

-

R_evisiqn 8




What field data should | be collecting?
,.,‘ggh EE——

* Dissolved Oxygen (5 mg/L, 7 mg/L) _

e Turbidity (25 NTU, 10 NTU)

* Transparency i<

e Stage (water level) !

* Temperature f)

e pH (6.5-38.5) &=
» Specific Conductivity —

e Turbidity (NTU)

Water Samples:

e Other observations

e —

G

250 100 50 e -



Sample Analysis - Basics

E. coli bacteria (126/1260 CFU/100 ml)
Total suspended solids
Total Phosphorus
Ammonia nitrogen
Nitrates and Nitrites

Total Kjeldahl nitrogen
—_—

_— RMB

Environmental Laboratorie




Sample Analysis

Others: orthophosphorus, chlorides
Lakes: chlorophyll-a, total phosphorus

TMDL pollutant ID: biochemical oxygen
demand, chemical oxygen demand

Drinking water related: total organic carbon




Before heading into the field

Checklists for equipment (until they’re in your
head)

A matrix/checklist with sites and times that they
should be sampled

Write sampling dates on your calendar

Make sure equipment is calibrated, schedule next
calibration on your calendar

Map(s) of site locations, DeLorme Gazetteer
Field data sheets
Site descriptions (site name, RP location)



Sample Schedule Examples

2011 - 2012 Thief River SWAG Sampling Schedule for Pennington County Staff 2010 Monitoring Checklist Write in the date sampled/visited
SWAG Sample Analysis - COC #1 TMDL Sample Analysis - COC #2 Site | Mar‘prr| May | June july | August | September| October
sample E. noz Chl{Pheo- E. noz Clearwater River

S-code River |Period | TvS|THM |coli|NH3[nO3|TP| a |phytin |T55]coi|nK3 | TR 0P| Ts5|TRN|NO3 |COD|BOD 0-6 (+ BOD)

Thief | May2011 | 1 | 1 11 (1] 1 1)1 1 1] 1 50-1 (EMO)
ol a0TR | 1thru 15 — —
; J?:‘BcﬁcR 1 1 1 1 1 1 1 1 1] 1 LR10 |+ BOD)
S0 Thief | May2011 | 1 | 1 11 (1] 1 1] 1 1)1 30-0
B JD30mR | 18t 3t [Ty [HERE il E 52
500 coz0 [HE [HIERE 1] 1 1] 1 53-
0 Thief [dume20mt | 4 [ 4 {11 [ 1|11 ] 1 [ 1 1] 53-0
50 JoaorRlupzorr | Tt tE L o [ 1 [ 1 59 (+BOD)
5004 41 | coxo [HEEERERERE 1 1 1] 1 62 (+ BOD)
S0 Thief [ June2011 | 1 NN EEEN 1 1 1 11 =1 \
50 Jo30TR) Jo30R | BN g ] o4 [ 1|1 (1 1 E? (FMO)
20 41 | cox [HEEERERERE 1 1 1] 1 81 -
s Thier | uly2011 | 1 | 1 [ |1 11| 1 |1 1 IHE 108 (+BOD)
0 JozomR Jp3oTR | TS g g [ 11 [ 1 131
50 41 | cozo I EEEEERERE 1 1 1] 1 133 (FMO)
S0 Thigf [ July2001 ) 4 | 1 |1 [ 11 [1]1 1 1 1 101 780 (+ BOD)

& thru 3 !

Ec JD30/TH JD_\?C:"R Wthrudt 0o o [ 11 [ 1 782
50 s fcozo | [HERERERERE 1 1 1] 1 785
0 hief | Aug20m1 | 4 |1 [ 11 [ a1 1] 1 |1 1 1]
50 JosomR| sp3omr | TthutS L g ] a1 |1 [ 1 PL30
0 £D20 [HEEEEERERE 1 1 1] PL40
B Thief | Aug2ott | o [ 4 [0 [ a1 ] 1 [ 1 1] 797
50 R EEt I N N RN R E 1 Lower Badger
0 co20 [HEEERERERE 1 1 1] 1 CLBK1 (TP, OF 755, £C)
S0 Thief | Sept2011 ) 1 | 1 1] 1 (1] 1 111 1 11 157 ec only ec only ec only
S0 JozomR | THhruts [ ] [HIERE 1] — - - - -
50 020 [ [HIERE 1] 1 1] 1 128 [+ BOD)
50 Thief | Sept2011 | 1 | 1 11 (1] 1 1)1 1 1] 1
<0 D3omR| 15t [ [ 4 'HIERE 'l ] RLRGreenwood
50 D20 11 [HIERE [0 K 1 (K 75/750 (+BOD)
S0 Thief [ June 2012 1)1 111 1 1] 1 1] 1 a6
50 Jp3nTg | 1thru 10 1 sl 790
=0 £020 — i 793 (FMO)
Ecc - qh"_f ﬁn;:f;; i L S . 1t Ll 89{Burnham + BOD)
500 JO30/TR] JD3TR 1 AR EEEEEERE .
0 41 | coxo 1 BLLS
S00 760 | Thier | June 2012 HE 1] K N Murray Bridge
5004-966|J030/TR] JD30/TR | 21 thru 30 1 [ ERE PC19 (+BOD)
S0 &1 CD20 1 Kripple Creek
S00 760 | Thief | July 2012 1)1 111 1 111 1] 1 Cvr Creek
0 Jo20/TR JD30TR | 1 thru 10 1 [ R R R E ; THie¥ River
S0 41 | C020 1 15 (+ BOD)
500 760 | Thief | July 2012 1 I O O 20
20 Jo30TR JD30TR | 11 thru 20 1 [N EIERERERE
50 41 | cozo 1 28 -
500 760 | Thief | July2012 [HE IR K [HIE 757 (+BOD)
50 Joa0rR] JD30/R | 21 thru 31 1 AR EREEERE 760
=0 co20 1 140
500 Thief | Aug 2012 111 1 11]1 1 101 101 6 sample and flow
S0 JD30TR | 1thru 10 1 IR 1
<0 D20 1 x:
S0 Thief | Aug 2012 1)1 1]1]1 1 1] 1 1] 1
0 Jo30/TR Jo3oTR | 11 thru 20 1 [HEEEIEE R ERE Blackduck R (+80D)
5004 41 | cozo 1 -
500 Thist_| Aug 2012 [HE 111 ] 1 1] 1 R CormorantR - BCS
S0 1030/ TR J030/TR | 21 thru 31 1 IR Dorrigan’s Ck - BC3
S004-484) 41 CD20 1 O'Brien's Ck - BC4
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RED LAKE WATERSHED DISTRI(.‘T STREAM F IELD SHEET

Individual Observers-First and Last Names :

Sonde S/N:

Handpad S/N-

Turbidimeter S/N:

SITE ID & INFO

FIELD INFO.

G

DATE

IIME (malitary)

Sample =

STACGE: Surface*

Sample Bottes wied

Stream Water Depth®

Actual Sample Depth*

GAGE TYFE*

Appearance:

1A-clear;

1B-tea

~-colored:

2-cloudy:

3-nmddy;

S-omddy & green

Appearance:

| |

I

[

[ [

] [

Recreation Sui

ity: 1-Beausifil:

1-Excellent body coatact;,

3-Body contact impaired:

S-recreatio

4-zo swim boanng OK:

c pearly tepossible

Recreation
Suitabilicy-

StreamCondition*”
H-N-L or NoFlow

Rain Event (Y/N)*

Observer(s): Date:

FIELD NOTES: station name/location, vegetation status (Jeaf ouwt, cropping, harvest), land use, erosion, wildlife, general pherol
wied, cloud cover, recent pracipitation, ice condition, picnare #, foam, auy floanng or suspended martar in sample or sweam, erc.
Also record bere if NO FLOW.

A

T-Tube Reading

60 cm : Exst Fical
AVG

*(Carcle which rube uied

of it is greater than 6bom)

100/120

100/120

100/120

100/120

100/120

100/120 | 100120

100/120

100/120

100/120

Water Temp *°C

Conductiviry
(uS/cm)

DO (% Saturation)

DO (mg)

pH

Turbidity (NTUs)
Hach 21009 *

Turbidity (FNTs)
Eureka Maon Sonds *

SAMPLE DEVICE®
(Van Doz / or see
| instractions)

SAMPLE TYPE™
(Crab)

QA™ (Field Dup)




Bridges

Busy Roads

Swift currents, Deep Water
Chemicals

Mud

Poor water quality (bacteria, etc)
Weather

Sulfuric Acid




Footwear (waders, traction, etc)
Physical Fitness -

Vests, Flashers k W
Park vehicle between you and traffic
First aid kit

Sunscreen and Sunglasses
Hydration

Be aware of natural hazards




|, 1 Safe Sampling i

e Wading
— 10 sq. ft. per sec.
— Walk perpendicular to flow
— Watch out for muck

e Boating (life vest, etc.)
e Avoid contact with H2S04

e Be very cautious when
sampling through ice

e Be aware of your surroundings




What do | do with the data?

Fill out establishment forms and
submit your data to the MPCA for
entry into the EQuIS database

Time series
Assessment

Excel pivot table function is a
helpful data summary tool

Red River Watershed Water Quality
Reporting Handbook (2005)

Chemical | Frojects  Downloading

LLLLLL
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Questions?

e Online References

— Standard Operation Procedures for Water Quality
Monitoring in the Red River Watershed

o www.redlakewatershed.org —link on the home page

— EPA : Volunteer Stream Monitoring: A Methods Manual

— MPCA EDA Map-Based Search Tool:
e http://pca-gis02.pca.state.mn.us/eda_surfacewater/index.html



http://www.redlakewatershed.org/
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