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Pickering Creek headwater in moderate-high developed land
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Site #5
Pickering Mainstem-downstream (SHPK6S) Conductivity/Chlorides (n=17)

In-stream continuous monitoring with SWRC Lab analysis of Chlorides

y = 4.3871x + 91.196
R² = 0.978
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y = 4.3421x + 126.2
R² = 0.7527
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Site #5 Chloride/Conductivity at Sensor Station (n=20)

Replication of 
correlation of 

conductivity and 
chlorides

2017-18 with 2018-21

y = 4.3871x + 91.196
R² = 0.978
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Site #5 SWRC Analysis of Chloride/Conductivity (n=17)



Water Quality Measurements for 2018-2021 study
• EnviroDIY station with Mayfly logger

• Depth
• Temperature
• Conductivity
• Turbidity

• Hanna conductivity meter

• Chlorides (Hach chloride strips, low range)
• %NaCl (sodium chloride)
• Cl- mg/L (chlorides)

• Also measured (Hach 5-in-1 water quality strips)
• pH 
• total hardness – CaCO3
• Total alkalinity ppm
• Free chlorine and total chlorine



Pickering Creek headwater in moderate-high developed land
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Temperature and Conductivity Contamination from Suburban 
Stormwater Runoff

Sites 1, 2, 3, 4, 5
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Mean Temperature (Celsius) on Pickering Ck at 
YMCA

Means (n=35) from 10/1/18 to 7/30/21

56.1 F
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Mean Conductivity (µS/cm) on Pickering Ck 
at YMCA

Means (n=35) from 10/1/18 to 7/30/21

322 µs/cm 
At stream below 
salt pile runoff: 
April and July 
mean=408.2554.3 F



Seasonal Temperature
Site 1 (runoff) versus Site 5 (mainstem)
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Site 1: Temperature (C) by Season 
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Site 5: Temperature (C) by Season
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Trout preference 68 F, 
tolerance to 77 F for  
very short periods



Pickering Creek, Winter 2018



y = 4.4071x + 137.64
R² = 0.858
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Site #1 Chloride/conductivity where suburban runoff enters YMCA (n=22)
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y = 4.0318x + 167.77
R² = 0.8632
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Site #2 (n=19)

y = 4.4071x + 137.64
R² = 0.858

0

200

400

600

800

1000

0 20 40 60 80 100 120 140 160 180Co
nd

uc
tiv

ity
 µ

s/
cm

 

Chloride mg/L

Site #1 Suburban runoff enters YMCA (n=22)

y = 2.6301x + 306.45
R² = 0.5448
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Site #3 Lateral UNT below YMCA parking lot (n=17)  

y = 4.3421x + 126.2
R² = 0.7527
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Site #5 Chloride/Conductivity at Sensor Station 
(n=20)

y = 2.989x + 245.09
R² = 0.815
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Site #4 Chloride/Conductivity where UNTS enter 
Pickering Mainstem (n=19) 



Alkalinity Hardness (CaCO3) Calcium Carbonate

mg/L mg/L

Site 3 (n=8) Site 1 (n=10) Site 5 (n=9) Site 3 (n=8) Site 1 (n=10) Site 5 (n=9)

115 104 70 277.5 302.5 245.3

y = -0.0927x + 140.72
R² = 0.0176
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Does CaCO3 account for alkalinity due to 
limestone?



EPA Aquatic Life Criteria for Cl (1988)
• CHRONIC criterion is 230 mg/L (based on 4-day average)
• ACUTE criterion is 860 mg/L (based on 1-hour average)

• Each criterion not to be exceeded more than once in 3 year period.



>24 hrs >10 hrs

Duration of aquatic chronic exposure exceedance in High Quality stream

202020192018

8 + 9 hrs

2021

0.75 hr.

2022

12 hours

CHRONIC criterion is 230 mg/L (>900 uS/cm based on 4-day average):
Stresses aquatic life, leads to declines in abundance and diversity of species



Nearly 30 million hi-freq obs



STREAM NATURAL VARIATION AND REFERENCES FOR SPEC-CONDUCTIVITY AND MAJOR IONS (MICHAEL GRIFFITH, 2014)
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Environmental impacts of chloride contamination
https://storymaps.arcgis.com/stories/f998c640cc7d4fc9bca0d0aba8adffeb

“We observed a significant or nearly significant 
decrease in toxicity as temperature decreased for all 
four [Mayfly] species…However, this is not to suggest 
that elevated (but not peak) salt concentrations during 
winter are not contributing to overall impairment [of 
macroinvertebrate assemblages]”.



New Hampshire: First in the Country to Use Salts on 
Winter Roads, First to Use a TMDL - 2013

• TMDL targets DOT, Towns, and Parking Lots
• BMPS: 
• Anti-icing, 
• Pre-wetting salt, 
• Calibration of salt needs, 
• Training – classroom, hands-on
• Salt accounting – Salt Management System
• MS4 Requirements
• Voluntary certification program for salt applicators and provide limited 

liability – proposed legislation, died (inexpedient to legislate)


