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INTRODUCTION

 Wells and Springs are popular
sources of high quality water.
 Municipal Supplies
o Agriculture
e Industry
 Residences

 Lately we have seen an increase
in water quality problems with our
Clients groundwater sources. |
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PRESENTATION OUTLINE

e Introduction

 Water Quality Goals

« Data Collection

o Causes of Poor Water Quality
 Regulation

« Technical and Regulatory Solutions
« Case Studies

« Recommendations

 Questions



GOALS

 Regulatory Compliance
 Public Acceptance
« Low Cost Solutions

e Minimize Maintenance
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Presenter
Presentation Notes
We usually get involved when a water system has a compliance problem with water quality.
Discuss PCE at Woods Cross with citizen input to build a water treatment plant.
Discuss Park City with mine tunnel water and large role of community input.


WATER QUALITY — CAUSES OF CONCERN

« Changes in Regulation

 Natural Changes Over Time
e Drought
 Decay/Dissolution
 Aquifer Changes

 Operational Change
« Pumping Rates
« Pumping Levels

 Discharges
« Industrial Facilities
e Agricultural
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Presenter
Presentation Notes
Discuss Tooele Vallley – East Bench – Nitrate Problem


DATA COLLECTION

Where?

What?

When?

“How good Is your data?”
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Presenter
Presentation Notes
-Careful selection of sampling location can give more representative results.
- Increase in one constituent may signal a problem with another parameter.  Begin tracking constituent at problem site to compare with others.
-More frequent sampling may provide a better trend and may give early warnings.
-Don’t be surprised by a quarterly sample.  Take monthly samples.


REGULATION

e CONSTITUENTS:

 Antimony, Arsenic, Asbestos, Barium,
Beryllium, Cadmium, Chromium, Cyanide,

Fluoride, Mercury, Nickel, Selenium,
Sulfate, Thallium

« CONCERN
« Long Term Exposure / Chronic Effects

« STANDARD
 Running Annual Average Below MCL



Presenter
Presentation Notes
Two broad categories of regulation based on health effects.  Long term exposure and short term.



REGULATION

e CONSTITUENTS:
 Nitrate and Nitrite

« CONCERN
 Immediate Exposure / Acute Effects

« STANDARD
« Every Sample Below MCL



Presenter
Presentation Notes
-The point here is not to provide a detailed discussion on each parameter, but to focus on some of the more common ones.


TECHNICAL AND REGULATORY SOLUTIONS

Sampling Location

R0y

« Sample Averaging S

« Source Zonal Isolation ::"$
e Blending
. Treatment $$$$$

 Abandonment ‘$,‘j$,$‘}j$,

@
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Presenter
Presentation Notes
Describe these in detail.  Spend significant time on this screen
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CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 1
WELL A

Arsenic =4 ppb (MCL = 10 ppb)
Meets Demand, Except a Few
Weeks in Summer
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WELL B

Arsenic =15 to 22

Violation
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CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 1

WELL A WELL B
Arsenic =4 ppb Arsenic = 15 to 22 ppb
Meets Demand, Except a Few Violation?

Weeks in Summer

« Solutions Considered.:
 Treatment Plant — Too Expensive
 Well Modification — Expensive & Risky at This Location
 Connection with Nearby Water System — Too Expensive
« Abandonment — Too Expensive / Lost Investment
 Blending/Change in Sampling Plan — Winner!


Presenter
Presentation Notes
Discuss how the well was mothballed for several years, but the water was needed.
Treatment was discussed early-on, perhaps because it is easy understood.


CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 1

WELL B

Arsenic = 15 to 22 ppb
Violation?
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Presenter
Presentation Notes
Discuss well swaging, zonal testing and modification.


CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 1

WELL A WELL B
Arsenic =4 ppb Arsenic =15 to 22
Meets Demand, Except a Few ppb
Weeks in Summer Violation
e Solution:
« Change Sample Point from Well Head to Distribution
System

 Blending and More Representative Sampling
 Limit Well B Supply to Summer Peak Weeks
* Increased Sampling Schedule to Monthly

* Increased Number of Sampling Locations

* Increased Tracking
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CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 1
 Solution



Presenter
Presentation Notes
Discuss all nearby homes had to be sampled for a year.  One nearby home is sampled monthly.


CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 1

 Results
TABLE 1
$S278 ARSENIC SAMPLING RESULTS AND SUMMARY
Arsenic Level Quarterly Average
Quarter Month (ppb) (ppb)

January 4.0

1°' Quarter 2015 February 4.3 4.3
March 4.6
April 4.2

2" Quarter 2015 May 4.2 4.1
June 3.9
July 8.8

3" Quarter 2014 August 8 1 7.3
September 5.1
October 4.5

4™ Quarter 2014 November 6.1 5.2
December 3.1

Annual Average 5.2
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Presentation Notes
.


CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 1

* Results
 Adequate Water Supply
 Arsenic <6 ppb (Average Annual)
 Considerable Cost Savings
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Presentation Notes
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CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 2

e Sources
e 7 Springs: Arsenic 2 ppb — 16 ppb (MCL =10 ppb)
« Annual and Seasonal Variations
 Springs Feed Common Tank: Arsenic = 8to 12 ppb
 Tank Supply to Distribution
« Exceeds MCL - Violation!
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CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 2

e Solutions Considered:
« Treatment — Too Expensive
« Abandon Springs — Water Too Valuable/WQ Variable
« Change Sampling Plan — Arsenic Consistently High
e Connect with Neighboring Water System and Blend —
Winner!
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Presentation Notes
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CASE STUDIES

.» | EXAMPLE WATER SYSTEM NO. 2 X
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| | ~Blending Station — Mix Springs and o
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CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 2

* Results
 Arsenic <5 ppb
« Additional Water and Backup Water Supply
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CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 3

e Sources
 Well No. A — Nitrate =10.1 ppm
« Exceeds MCL (10 ppm)
* Violation / Acute Health Concern

 Well No. B — Nitrate = 0.6 ppm

Well B

PUMP
STATION

bbb


Presenter
Presentation Notes
Discuss problem


CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 3

e Solutions Considered:
« Treatment — Too Expensive
« Sampling Location Changes — Not Enough, Nitrate
Levels are Consistently High
« Sample Averaging — Not Applicable / Acute Risk
« Abandon —Too Expensive / Loss of Investment
 Blending — Possible
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CASE STUDIES

EXAMPLE WATER SYSTEM NO. 3

Solution:

Modify Existing Booster Pump Station for Blending
Construct an Isolated Pipeline from Each Well to
Pump Station

PLC, SCADA, VFD and Flowmeters used to assure
blending ratio.

Update Sampling Plan for Blended Water

Multiple Sampling Points

Increased Sampling Frequency
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Presentation Notes
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CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 3
e Before

Well B

STATION

| Well A

b b


Presenter
Presentation Notes
Discuss layout and compare with next slide.


CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 3
o After

Well B

m PUMP STATION
N WITH BLENDING

b b

| Well A
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CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 3
o After

WELL
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CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 3

e Results
; . STD Methods DATETIME ANALYZER
PARAMETER RESULT UNITS RL []!u Edy ANALYZED INITIALS
Well
Nitrate + Nitrite | 10.3 | mg/L 0.005 4500-NO3E  08/18, 12:15 RW
— e —— . ST Methods DATETIME ANALYZER
. . G oo et by e (18™ Ed) ANALYZED INITIALS
Mixing
Chamber Nitrate + Nitrite 509 mg/L 0.005 4500-NO3E  08/18, 12:15 RW
—— Sy s & ST Methods DATETIME ANALYZER
PARAMETER RESULT UNITS RL (18" Ed) ANALYZED INITIALS
Booster
Nitrate + Nitrite 0.800  mg/L 0.005 4500-NO3E  08/18, 12:15 RW
Pump
- iy ALY i 5T Methods DATETIME ANALYZER
o M v = (18" Ed) ANALYZED INITIALS
Distribution Nitrate + Nitrite 424  mg/L 0.005 4500-NO3E  08/18, 12:15 RW
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CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 3

* Results
» Acceptable Levels of Nitrate / Compliance
« Continued Utilization of High Nitrate Well
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CASE STUDIES

« EXAMPLE WATER SYSTEM NO.
4

e Sources
 Three Mountain Springs
 Arsenic =12 ppb (MCL =
10 ppb)
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CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 4

« Solutions Considered:
« Sampling Location Changes — Arsenic Levels are
Consistent
« Sample Averaging — Arsenic Levels are Consistent
« Abandon —Too Expensive / Loss of Investment
 Blending — No Blending Source
« Treatment — Expensive but Feasible
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CASE STUDIES
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CASE STUDIES

« EXAMPLE WATER SYSTEM NO. 4

 Results
* Arsenic <5 ppb
« Continued use of source *



Presenter
Presentation Notes
.


RECOMMENDATIONS

o Study, Study, Study

 Spend Study Money Up Front, Save on
Construction Costs

 Look at All the Options

« Consider Simple Low-Cost Options Before
Deciding on Treatment


Presenter
Presentation Notes
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QUESTIONS ?
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