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A water quality index is...

* Asingle value, from 0 - 100, that represents the chemical health
of a river

* A composite value, composed of multiple chemical parameters

* A potential tool for public outreach and for estimating project
effectiveness



Decisions,
decisions...

1. Afocus
2. Parameters
3. Criteria
4. A calculation




Focus: nonpoint pollution




Parameters:
relevant and regular

* Temperature

* Dissolved oxygen
pH

'otal suspended solids

Total nitrogen

‘otal phosphorus

e Atrazine

* E. coli (fecal coliforms)




Parameters and criteria

Parameter Stream Source Dates applicable Criterion
category
Atrazine NDEQ Title 117 12 pg/l
E. coli NDEQ Title 117 126 cells/100 ml
pH NDEQ Title 117 6.5-9.0
Temperature Coldwater NDEQ Title 117 22°C
Warmwater NDEQ Title 117 32°C
Dissolved oxygen Coldwater A NDEQ Title 117 October 1 - May 31 4 mg/l
Coldwater A NDEQ Title 117 June 1 - September 8 mg/l
30
Coldwater B NDEQ Title 117 July 1 —March 31 4 mg/l
Coldwater B NDEQ Title 117 April 1 -June 30 5 mg/l
Warmwater A NDEQ Title 117 October 1 - May 31 3 mg/l
Warmwater A NDEQ Title 117 June 1 - September 5 mg/l
30
Warmwater B NDEQ Title 117 October 1 — May 31 3 mg/l
Warmwater B NDEQ Title 117 June 1 - September 5 mg/l
30
Total suspended solids Professional judgment 150 mg/l
Total nitrogen Moderate land-use model 1518 pg/l
Total phosphorus Moderate land-use model 379 pg/l




Nutrients and land use

1518 pg/L 379 pg/L

Log(TP+1) =0.117 + 0.005*% rowcrop,o

& =
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Criteria are model-predicted estimates at 33% rowcrop in the basin;
From Heatherly (2014), Ecological Indicators



Calculation

* From the Canadian Council of
Ministers of the Environment
(CCME 2001)

* Also adopted by the UN as a
Global Drinking Water Quality
Index

* I[ncorporates scope, frequency,
and magnitude of criteria
exceedance
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JVFf + Ff + F%

WQI = 100
1.732

# failed parameters Scope, how many
F, = X 100 )

total # parameters parameters failed

# failed tests Frequency, how
F2 — ( ) X 100 often parameters

total # tests failed

nse Magnitude, how bad

F; = ( ) arameters failed

0.01nse + 0.01 P

Excursion =

(failed test value)
guideline value

nse =—

(Z excursion)

total # tests



Long Pine Creek at Long Pine SRA

Date Temp|Atrazine| DO | pH TN TP | TSS | E.coli

F, = (g) x 100 = 25.0

05/06/2003|14.50| 0.03 | 9.00 |8.27|1.71|0.25|13.5| 248
05/13/2003|14.54| 0.03 |10.46|8.00| 1.44 [0.22]| 18 | 36
05/20/2003[12.95| 0.11 |11.13]7.99[1.68|0.17| 9.5 | 166

13
05/28/2003|16.70| 0.03 | 9.24 |8.27|1.56|0.16| 6 | 291 2 (56

06/03/2003[13.30| 0.03 | 9.39 |8.35(1.54|0.20| 7.5 | 194

06/10/2003|13.70| 0.03 | 8.80 |8.17| 1.47 [0.20| 5 |488.4

06/17/2003|16.80| 0.21 | 9.70 [8.14|1.55|0.17| 5 | 157 0.023
06/24/2003|16.64| 0.03 | 7.86 [8.07|1.48|0.18| 5 | 345 F3 = ( ) — 224
0.01(0.023)+0.01
o (AT L _ (1292) _
Excursion = (—1.518) 1=0.125, etc. nse (—56 ) 0.023

\/28.572 +23.21% +2.24%
=78.71=G0O0D

wQl =100 - 1.732



Assignhing quality

Class WQI scores
Excellent 90-100
Good 70-89.99
Fair 50-69.99
Poor 1-49.99




The NDEE Ambient Stream Monitoring Network
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Some spatial

patterns 1001 ‘ L J L l ‘ Excellent
Good
751 ‘ l
_ I | Fair
) I
;50'--'-----------.-- ----!-----_____.!,_
P : | :
i : ¢ P P
251 ? B g 7 Poor
1]
$ i o
0- : |
R ¢ & P ® Q> ¢ e @ 2 Q >
\QQ} 8\@"5'0@0 .o«g\ R 2> §o° R Q\é‘}' \0@ . Q\q}é' \60@ eq\,a,'é' Voo {\{@Q\
\'7) @ &) o N
& & Qg? ‘\OG 3 :90&' > \xl\bb R



! Row Crop
| Pasture
7] Forest
Bl Water

m City




wal

100"

401

20

40
Percent row crop

60

80

If you put in pivots
and start growing
corn, the water
draining your land
will become worse
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Omaha Creek ne Homer Omaha Creek ne Homer

100 — The drought appeared

5 gao responsible for our greatest
2 | S increases in water quality

2 S|t even without E. coli. These

: :

-2016 2018 2020 2022 72016 2018 2020 - 2022 Stations We re also added to
the ASMP in 2016.
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Lincoln Creek 80
at Seward
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TP [mg/L]
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WQI, y~ Discharge + Month + Date

no E. coli

Parameter | No. significant | No. positive | No. negative
Discharge 73 8 65
Month 81

Date 25 11 14

l

Always correlated with
worsening TN, TP, & TSS
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Big Blue River, SBB4BBLUE411
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