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Humboldt County Nevada Places Arsenic 
Removal System On Line
By Robert Weyher
My Father’s family originally settled in California in 1848, travelling along 
the course of the Humboldt River as it meanders thru Northern Nevada. 
As a child, my family often traveled along this same route between Salt 
Lake City and Groveland, California, where my Uncle had a Cattle Ranch. 
By the time I was eighteen I was an avid student of the Nevada Basin and 
Range Country.

     John Mc Phee, a Princeton University Professor’s book, Basin and 
Range, introduced me to the geology of the Carlin Trend. In this book I 
became aware of the symbiotic relationship between arsenic and gold. 
Gold mannerization occurs when arsenic is present in the soils. The 
present robust economy in Northern Nevada could not have occurred 
without high concentrations of arsenic below our feet.

     As the water table lowers in many Northern Nevada communities, 
these high concentrations of arsenic leach into culinary and agricultural 
wells. The lower the wells are drilled, the concentration becomes higher, 
often many times greater than the current level of arsenic allowed by the 
EPA of, 10 parts per billion.

     Humboldt County has just completed an Arsenic Removal System at 
one of its water facilities in a remote Northern township. The system is 
feed by two municipal wells. Overtime and as EPA regulations on arsenic 
levels have lowered, the concentrations increased to well above the EPA 
maximum. The County Public Works Department engaged Farr West 
Engineering Company to design a filtration system to lower the level of 
arsenic present in the water system to below the EPA standard.

     This month the new filtration system came on line. Startup of the plant 
was completed the week of March 22nd to the 26th.  Starting in April 
the townships water supply will be in compliance with the EPA standard. 
This milestone was accomplished utilizing a pressure treatment system 

manufactured by Hungerford and Terry, Inc, of Clayton, New Jersey. The 
system utilizes a bottom layer of Ferrosand or Manganese and a top layer 
of Andradite. Ferric Chloride is injected into the pressurized tank using a 
solenoid pump and then mixed using an internal static mixer. The system 
is currently treating 25,000 gallons of water per hour.

     Overseeing the startup were Don Kalkoske, Humboldt County Public 
Works Director, and Eric Haslett, Water Maintenance Technician.  Assisting 
them were representatives from the Contractor, the Design Engineers, the 
Manufacturer and the Nevada Rural Water Association. The Operations 
and Maintenance Manual for the new Treatment Plant was compiled and 
written by Mike Boney of the Nevada Rural Water Association. Project 
Funding was provided by the USDA.  

Why do you need to do smoke testing on your collection system?

If you aren’t doing it, you need it! Smoke testing is a simple & inexpensive way to find Inflow & Infiltration 
to your collection system from ground water & rain events. I & I causes hydraulic overloading in your 
plant, it can bring in massive amounts of grit & dirt into your treatment plant & cause you to have to 
construct a new plant years before it is really necessary. It can also cause water to backup into homes & 
cause sanitary sewer overflows. You may have it increase the size of sewer interceptors to carry excess 
water to the plant. Sanitary sewer overflows are violations & also a health risk, as well as possibly polluting 
groundwater & waterways.

To learn more about what to look for, the benefits and how to get started with 
NvRWA Smoke Testing, contact the NvRWA office for details.

NvRWA 
NOW OFFERS

SMOKE TESTINGSMOKE TESTINGSMOKE TESTINGSMOKE TESTING
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In the United States, some communities have better access to 
water than others, depending on how readily available freshwater is, 
the quality of the water, and the state of the infrastructure storing 
and delivering the water to residences and businesses. Most 
communities store water for drinking, fire protection, and process 
purposes, usually in aboveground or underground storage tanks. 

The National Fire Protection Association calls for inspections on fire 
protection tanks without cathodic protection every three years at 
a minimum. If tanks do have cathodic protection, they can go five 
years without inspections. The American Water Works Association 
also recommends that storage tanks be inspected every three 
to five years, at least. Tank inspections help gauge the integrity 
and safety of a storage tank. Professional inspectors also have a 
worklist of applicable AWWA, NFPA, and other codes that they refer 
to make sure the tank is up to code. 

While inspecting tanks is necessary to ensure their integrity, it’s 
costly and wasteful to take a tank out of service. If it’s a fire 
protection tank, a backup must be immediately available in case 
of a fire. That might mean putting an old tank temporarily back 
online or employing a portable tank – which is an added expense. 
If it’s a potable water tank, it’s not quite as critical that the water is 
immediately available, so backup tanks are rarely necessary. 

Over the past decade, people have been increasingly turning to 
remotely operated underwater vehicles to inspect or clean their 
water storage tanks. The compact robots can be easily sanitized and 
dropped inside a full water tank without emptying it and taking the 
tank out of service. Inspectors don’t have to set foot inside the tank 
– preventing any potential confined space safety hazard. Instead, they 
remotely control the compact robots from outside the structure. 

Operating an ROV is not dissimilar to maneuvering a remote-control 
plane – except instead of keeping direct eye contact on the robot, the 
inspector will look at a screen. Equipped with a camera, the robots 
move methodically to capture video of the tank’s interior condition. 
The images are then projected on the screen so that the inspector 
can see them. 

Companies may own ROVs or drones, but they may not necessarily 
have a background in inspecting tanks. Plenty of tank inspection 
companies do have that background while still of fering af fordable ROV 
inspections and cleanouts. 

ROVs can clean most aboveground and underground storage tanks. 
Certain styles of tanks – those with bolted floors, an extremely steep 
bowl, or ones equipped with baf fles or other interior equipment that a 
robot could get hung up on – should be cleaned out using a dif ferent 
method. If there is too much sediment in a tank, the robot might also 
stall and be unable to clean. It’s the contractor’s responsibility to 
explain and warn of any potential problems. Contractors should also 
recommend what style of cleanout would work best with the tank. 

Trained and licensed divers can also inspect and clean tanks without 
having to drain them. Much like the robots, the divers disinfect their 
diving suit and equipment before entering the tank to prevent outside 
contamination. Divers are also equipped with a video that can record 
what the tank’s interior looks like. Having eyes in the tank can be 
invaluable. The divers can spot smaller trouble spots that the robot 
might pass over. They will also be able to see better through the cloud 
of mud and sediment that’s stirred up. A dive inspection will take longer 
on average than one performed by a robot, but it will be thorough. 
Divers can clean tanks faster than a robot, normally. 

ROV inspections are quicker than dive inspections, yet they are still 
remarkably ef ficient and economical. Due to the hazards of having 
a person in a confined space, it’s safer to have a robot per form an 
inspection rather than having someone inside the tank. It is up to the 
owner to decide between diver and robot. 

Erin Schmitt, Technical Writer/Media Director, Pittsburg Tank & Tower

Spare the Water – Don’t Drain the Tank

Water is a precious commodity. It would seem water is abundant since it covers more 

than two-thirds of the Earth. However, only about 2.5 percent is freshwater, including 

glacier ice and underground water, according to the United States Geological Survey. 

So, only about 1 percent of the world’s water supply is readily available. 

Before

Both divers and ROV inspections utilize cameras. The quality of the images captured, whether 
that’s by a diver or a robot, will depend on how murky the water is inside the tank. If the tank is 
full of sediment, dust and particles will likely be stirred up so that it’s hard to get clear images. 
Since a diver is much larger than a robot, they can stir up more dust. But the diver can also 
better adapt how they are moving in the water so that they don’t disturb the sediment. 

Whether a robot or diver inspects the tank, either method can help conserve valuable water. 

Whether a robot or diver 
inspects the tank, either 

method can help conserve 
valuable water

After
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In the previous ar ticles, we took a look at the set tleability test 
and the Mixed Liquor Suspended Solids. The outcome of these 
per formance procedures can be used to give more information on 
the plant per formance. 

Estimating the amount of sludge moved into the sludge holding tanks and 
/ or the aeration basin is a control process to maintain the health of the 
system. The operator is able to determine the amount of the activated 
sludge returned into the aeration basin or to remove for wasting.

The Sludge Volume Index, SVI, defined in the 2019 Office Water 
Programs, is 

‘A calculation that indicates the tendency of activated sludge solids (aerated 
solids) to thicken or to become concentrated during the sedimentation/
thickening process. SVI is calculated in the following manner:

1. Allow a mixed liquor sample from the aeration basin to settle for 30 
minutes;

2. Determine the suspended solids concentration for a sample of the 
same mixed liquor;

3. Calculate SVI by dividing the measured (or observed) wet volume 
(mL/L) of the settled sludge by the dry weight concentration of 
MLSS in grams/L.’

The collection of the mixed liquor for the settling test is taken from the 
effluent of the aeration basin. A larger volume than 1 liter of mixed liquor 
is collected. The sample is taken to the lab where 1 liter of sample is 
poured into a graduated container.

The sample is left to settle for 30 minutes. The volume of settled sludge 
is recorded.

The next step is to determine the MLSS concentration from the sample 
collected. The MLSS concentration can be determined with two 
different methods. One method can use a MLSS meter to determine 
the concentration. Otherwise, using the conventional method, a specific 
amount of the sample is taken, filtered, dried, and weighed. The weight 
of the sample will need to be multiplied by a factor to make the weight 
calculated equivalent to the weight for a 1 liter sample. That is, if a 100 

mL sample is used to give a suspended sample dry weight of 0.163 g, 
then the equivalent weight per 1 liter is 1.63 g/L.

Using the equation below, the operator can determine the SVI of the 
mixed liquor at that given time of sample collection. If the filtered weight is 
measured in grams, use the following formula:

          SVI, mL = Settled Sludge Volume,  
                

g            
MLSS,

If the filtered weight is measured in milligrams, mg, then use the  
following formula.

          SVI, mL = Settled Sludge Volume,  x 1,000 
                

g            
MLSS,

Suppose the settled sludge volume is 350 mL/L, then

             
SVI, =

   350   
= 215 

                       1.63

Now, consider the MLSS is 4,000 mg/L and the settleability test is 750 
mL/L, the SVI is 188.

The normal operating range between plants is different. However, the 
average range for the SVI can show different conditions at the plant. 
These ranges are taken from https://www.biologicalwasteexpert.com/
blog/what-is-my-ideal-sludge-volume-index-svi-number.

SVI  Ranges

SVI (ml/g) Sludge Settling & Compacting Characteristics

< 80 Excellent - but can leave “fines” if sludge age is too long

80 – 150  Normal zone - I usually suggest targeting 100 - 120 for 
best water

> 150  Poor settling - need to check for filaments or less likely 
viscous bulking

By Michael Boney, NvRWA Wastewater Technical Assistance

Sludge Volume Index

After 30 minutes

Sample of Mixed 
Liquor taken from 

the pond

Portion of settled 
sludge solid after 

30 minutes

 mL
L

 mL
L

 g
L

 mg
L

 mL
L  mL

g g
 L

Other characteristics of a low SVI includes:

• Indicates a dense sludge with rapid settling characteristics

• From old, over-oxidized sludge

• Leaves a cloudy appearance in the supernate above the blanket

• High TSS levels

• Effluent BOD below requirement

High SVI levels include:

• Slow settling sludge with poor compaction

• MLSS is light and fluffy

• Filamentous sludge bulking

• Supernate is cloudy with a green / gray appearance

Methods for the control of the SVI will depend on the value of the 
calculated SVI. 

If the SVI is low, less than 80, then the operator should consider increasing 
the wasting rate. The results of the increased rate can cause the settling 
rate to slow down and trap more TSS. In turn, this will clear up the effluent.

If the SVI is high, greater than 150, then wasting less sludge will thicken 
the sludge to give denser particles. This will also clear up the cloudy 
effluent by trapping the smaller particles causing cloudiness with the 
denser particle.

Operators at activated sludge plants should keep track of all recorded 
information to trend the results. Any change made to the process will not 
show immediate results. The changes will take about 3 to 4 cycles to 
show results. As the information is graphed, record the cause and effect of 
each change.

Microscopic evaluation of the bugs should be considered to insure the 
proper bugs are in the process.
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America’s Water Infrastructure Act –  
Section 2013

One of the first steps to prepare for disasters is to conduct a detailed 
assessment of your risks. The America’s Water Infrastructure Act (AWIA) 
Section 2013 requires Community (drinking) Water Systems (CWSs) 
serving more than 3,300 people to develop or update a Risk and 
Resilience Assessment (RRA) and Emergency Response Plan (ERP). The 
law outlines what components must be included in the RRAs and 

ERPs and establishes deadlines by which water systems must send a 
certification of completion to the United States Environmental Protection 
Agency (EPA).

The certification deadlines are based on system population size reflected 
in the Safe Drinking Water Information System as of October 23, 2018, 
the date when the AWIA was enacted. Compliance deadlines depend on 
the system size:

By Charlene Kormondy, U.S. Environmental Protection Agency, Office of Water, Water Security Division

Tools for AWIA Compliance 

System Size
Risk and Resilience 

Assessment
Emergency Response 

Plan

If serving over 100,000 people March 31, 2020 September 30, 2020

If serving 50,000 to 99,999 people December 31, 2020 June 30, 2021

If serving 3,301 to 49,999 people June 30, 2021 December 30, 2021

Water utilities today face unprecedented threats to the security and resilience of their 

systems. In Nevada, drinking water utilities may be susceptible to a wide array of 

extreme weather events, such as wildfires, floods, droughts, and heatwaves that can 

damage treatment and distribution systems, disrupt power supplies, and potentially 

contaminate source waters. When disasters do occur, rural water systems serve as 

a critical lifeline for water systems, public health and the community at large. While 

responding to natural disasters can be challenging, you can take steps now to prepare 

your utility and community for future incidents.

Within six months of certifying completion 
of the RRA, water systems must also 
certify completion of the ERP. The AWIA 
requires systems to consider factors such 
as monitoring practices, financial systems, 
chemical storage, and operations and 
maintenance in their RRAs. For the ERP, 
the AWIA requires utilities to include 
items such as strategies and resources 
to improve resilience and procedures 
to lessen the impact of malevolent acts 
or natural hazards. See the following 
webpage for more information and 
details about the AWIA -  https://www.
epa.gov/waterresilience/americas-water-
infrastructure-act-risk-assessments-and-
emergency-response-plans

AWIA Compliance 
Resources

If CWSs need help meeting these 
requirements, EPA has several tools 
available to help systems develop their 
RRAs and ERPs. EPA does not require 
water systems to use these or any designated standards, methods or 
tools to conduct the RRAs or to prepare the ERPs. Rather, these tools are 
provided as optional support during the process:

• Baseline Information on Malevolent Acts for Community Water 
Systems: The information in this document can help systems identify 
and assess the likelihood of malevolent acts occurring at their water 
system as part of their RRA.  

• Vulnerability Self-Assessment Tool (VSAT 2.0): VSAT 2.0 is a 
user-friendly tool that can help drinking water utilit ies of all sizes 
conduct an RRA. 

• Small System Risk and Resilience Assessment Checklist: This 
guidance is intended for small CWSs serving greater than 
3,300 but less than 50,000 people to comply with the AWIA 
requirements for RRAs.

• Emergency Response Plan Guidance: This template and instructions 
will assist water utilities with developing or updating an ERP in 
accordance with the AWIA.

• How to Certify Your Risk and Resilience Assessment or Emergency 
Response Plan: This webpage explains the three options available to 
CWSs for submitting certification statements and includes a training 
video on the electronic certification option. 

Other Resources

After completing an RRA and ERP, utilities can further explore how to 
lower risks and increase resiliency using EPA tools and resources. The 
Drought Response and Recovery Guide provides practical solutions to 
help drinking water utilities respond to and recover from drought. The 
guide presents real-world examples of drought scenarios that Nevada 
water utilities might face and includes information on staffing, emergency 
response plans, funding, water supply and demand management, 
communications, and partnerships.

The Water Utility Response On-The-Go (Response OTG) Application is an 
interactive tool allowing real time access to response resources to track 
severe weather, contact response partners, identify key response actions, 
and document damages. 

Learn more about these and many other water utility resilience resources 
at: https://www.epa.gov/waterutilityresponse. 

EPA provides regular updates on water security and resilience resources. 
To learn more, visit www.epa.gov/waterresilience or join the What’s Going 
On newsletter email list by contacting WSD-outreach@epa.gov. Use these 
free water resilience resources as you continue working toward providing 
safe and reliable services to customers during emergencies.

DROUGHT RESPONSE 
AND RECOVERY 
A Basic Guide for Water Utilities 

Select a menu option below. New users should start with Overview and Navigation.

Overview and Navigation Staffing, Response Plans  
and Funding

Water Supply and Demand 
Management

Communication and  
Partnerships

Case Studies and Videos

Next
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Round Table

NDEP-USDA-IHS

Why Coat Concrete In Potable Water Systems
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Board Members Guide  
To Understanding Water Rights

Therese Ure 
Schroeder Law 
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The Future of AMI

Charlie Prosh 
Metron Farnier
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Sunrise Engineering 

5:00 pm - 6:00 pm – After Class Social with Vendors

VIRTUAL CONFERENCE SCHEDULE AT A GLANCE 
(Classes and times subject to change)
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2021 Virtual Training & Technical Conference - TAP Into Nevada

WEDNESDAY, MAY 5 – ROOM 1 WEDNESDAY, MAY 5 – ROOM 2

8:00 - 8:30 Morning Announcements
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Source Water Protection 

NSF 60&61 What Are They  
and Why Are They Important?

Theresa Bellish 
NSF International
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m Operator Certification Updates

Crystel Montecinos 
Bureau of Safe Drinking Water 

Katrina Pasqual 
Bureau of Water Pollution Control

Water Meters - Where Are We Headed? 

Kevin Barnes 
Ferguson Water Works
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m External Carbon - BNR, F:M In Wasterwater 
Treatment Operations

Rick Allen 
CEO of BioLynceus

Servline                                                                     
Sustainability

11:00 pm - 1:30 pm – Lunch/Exhibitor Hall Open – Raffle
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m Dreaded Flushables! 

Rick Allen 
CEO of BioLynceus

AMI - Is It Now ITHIN Reach for Small  
to Mid Sized Utilities?

SUEZ
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m Meter Protection Vs Internal Protection

Tim Buxton 
IVGID

Esri 
(TIS-MAPPING)
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m Wastewater Plant Restart and Start Up

Rick Allen 
CEO of BioLynceus

Water Distribution Basic Math 

NvRWA Staff

5:00 pm - 6:00 pm – After Class Social with Vendors

THURSDAY, MAY 6 – ROOM 1 THURSDAY, MAY 6 – ROOM 2

8:00 - 8:30 Morning Announcements
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NvRWA Board Meeting
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m NVWARN Meeting 
 

John Hines 
Stacey Van Diest
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Operator Forum Meeting

11:00 pm - 1:30 pm – Lunch/Exhibitor Hall Open – Raffle
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Pumps Valves and Motors Advanced Wastewater Math
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To Be Announced Advanced Water Distribution Math

4:
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m

Disinfection and Treatment Treatment 

5:00 pm - 6:00 pm – After Class Social with Vendors

VIRTUAL CONFERENCE SCHEDULE AT A GLANCE 
(Classes and times subject to change)
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In the world of Wastewater these days there are many challenges that 
will occur. Some you may have already seen and some may appear in 
the near future. One of these many challenges is how to get your plant 
activated if it is killed off by known or un-known environmental issues. 
The reasons can vary from a crystal meth hit to someone dumping 
diesel in your line or some other caustic in your line. Sometimes these 
challenges are self-inflicted, by allowing septic or grease haulers to 
discharge to your system. Be aware that you may have illegal dumping 
from Septic Haulers, Grease Haulers and other chemicals through your 
RV dump stations or other access points to your wastewater system. 
And of course, there is the issue of chemicals that your collection 
people may be using to clean lines or kill roots. 

Some of the more common causes of plant kill off are Industrial Users. 
Micro-Breweries, Alcohol Distillers, Cannabis Processors and Growers 
are just a few of many industrial facilities that can kill your plant. Then 
there are the Significant Industrial Users (SIU’s) like meat packing plants 
and food processors that contribute high volumes and high BOD/COD 
loading to your plant. 

The other scenario could be that you have just finished building that 
brand new wastewater plant or addition. After spending millions of 
dollars to complete the new system, how do you get it started and 
working at optimal parameters as quickly as possible? 

There are several options available to most wastewater system, no 
matter what design you have. You can startup or reactivate Activated 
Sludge Plants, BNR, Anaerobic digesters and Lagoons, using some or all 
the methods described below. 

There are many accepted methods for a startup or re-start. These 
include just letting the plant biology develop naturally. If this is the 

method you decide to use, the industry estimates are that the plant will 
be at maximum efficiency somewhere between 90 to 180 days. If you 
have a lot of time, this method will work. If you need to meet discharge 
limits quickly, this may not be the best method for you to use. 

Another method is to inoculate the system with activated sludge from 
a neighboring community. This method will work and industry estimates 
are that this can take between 30 and 90 days to reach full efficiency. 
There are a few things to consider when using this method of startup or 
re-start. 

1. You will be hauling wastewater sludge into or through your community. 

2. The biology in the neighboring community may or may not have all 
the bacteria that you will need. 

3. Every wastewater system has dif ferent inflow, so therefore the 
biology will be dif ferent. And if you have industrial dischargers or 
Significant Industrial Users (SIU), the odds are your neighbor will 
not have what you need. 

4. One of the challenges we have seen with using this method is the 
introduction of unwanted bacteria in your system. We have seen 
several incidents where a plant has hauled activated sludge for a 
start up or restart and they have introduced filamentous bacteria, 
such as Nocardia and Mycrothrix into their system. This then 
results in foaming issues if there is FOG (Fats, Oils and Grease) in 
the system. Anyone interested in a Root Beer Float? 

Bio-Augmentation is another method being used to re-start your system 
or to complete an initial startup of a new plant or system. This process 
requires purchasing commercially available microbial cultures for your 
plant. If you purchase a high quality, Species Rich Diversity (SRD) product 
experts estimate your system may be fully on line in 3 to 30 days. Most 
of the systems I have seen using this method take about 10 days to 
populate. 

Now you should become aware of some of the dif ferences in the 
available Bio-Augmentation products on the market, today. You want to 
look for products that have actual bacteria or microbial counts in them. 
You want to make sure that the product has large number of colony 
forming unit (CFU) per milliliter and most importantly a high variety of 
bacteria Species Richness Diversity (SRD). Some products will only have 

By Rick Allen, NvRWA Training and Technical Assistance Specialists, Drinking Water

Wastewater System Restart or Initial Start Up? 

Another Road Warrior 
Observation. 

one, two or three types of bacteria, while others may have dozens. You 
want to look for products with high SRD’s. 

Remember, your system has lots of dif ferent materials in the inflow 
that need to be bio-degraded, so you will need a variety of species to 
complete the work. You may, also, see products with millions of microbial 
per gallon or per milliliter. Make sure you do the math. Products with 100 
million per milliliter actually have more bacteria than those that have 1 
billion per gallon. We always recommend that you use products that are 
in liquid form. Many of the states’ circuit riders and government agencies 
are now accepting Bio-Augmentation as a viable solution for startup, re-
start and also overall plant efficiencies in many areas. 

Products that do not have actual bacteria/microbes in them, such as 
Enzyme products, are considered Bio-Stimulants and will not inoculate 
your system with new bacteria. 

Using commercially available Bio-Augmentation products may be the best 
solution. Recently an industrial plant in the Dakotas used this method to 
restart their plant and the operator reported saving $75,000 in hauling 
fees, by using Bio-Augmentation and his plant was working to acceptable 
levels in 3 days. 

A western municipality chose to activate a new wastewater plant 
recently by using six 5,000 gallon tanker loads (30,000 gallons total) of 
activate sludge which was hauled from over 100 miles away. They may 
have been able to start the new plant very successfully with only a few 
hundred gallons of the appropriate Bio-Augmentation program. There 
have been many successful plant startups using Bio-Augmentation as 
the only source of material. 

If, you decide to use commercially available Bio-Augmentation as your 
startup or restart program, make sure the product has high CFU’s and 
most importantly high SRD’s. 

In some cases, you may want to utilize a combination of methods. 

If you need more information or have any questions contact, Rick Allen, 
voice (303) 888-2008 or Herb Fancher (970) 481-6626 or via email at 
rick@biolynceus.com or herb@biolynceus.com. 
©Copyright Rick Allen and Herb Fancher Aug 1, 2018 

Why do you need to do smoke testing on 
your collection system?

If you aren’t doing it, you need it! Smoke testing is a simple & inexpensive 
way to find Inflow & Infiltration to your collection system from ground 
water & rain events. I & I causes hydraulic overloading in your plant, it can 
bring in massive amounts of grit & dirt into your treatment plant & cause 
you to have to construct a new plant years before it is really necessary. 
It can also cause water to backup into homes & cause sanitary sewer 
overflows. You may have it increase the size of sewer interceptors to carry 
excess water to the plant. Sanitary sewer overflows are violations & also a 
health risk, as well as possibly polluting groundwater & waterways.

To learn more about what to look for, the benefits 
and how to get started with NvRWA Smoke Testing, 
contact the NvRWA office for details.

NvRWA 
NOW OFFERS SMOKE TESTINGSMOKE TESTINGSMOKE TESTINGSMOKE TESTING
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The emergency callout is a facet of the water and wastewater industry 
that is a constant, yet unknown after hours return to work activity. Many 
of the callouts are reported to us by our customers and some alert us by 
alarm. Generally, there is an answering service that routs the calls or alarms 
to assigned standby staff. Whatever the means of notification, we have 
designated standby personnel to respond and determine the course of action.

After spending thirty years in a call back rotation, I have developed some 
insights I felt were necessary and helpful for those participating in that 
position and those in the administration part of call backs. One cannot 
adequately perform without the support of the other. The interaction is not 
as close as a first line supervisor to staff but there are some key areas 
that must be kept up to support the success of the emergency call back. 

The Duties of Standby 

When we designate one of our staff to perform standby for emergency 
call backs, there are some criteria that must be established for the duty. 
Above all, the staff should be aware and able to respond and assess the 
situation. This may sound simple but, the reality is that an inexperienced 
member of your team may not be able to identify the problem correctly. 
This could cost the District monies that did not necessarily need to be 
spent, or worse, compromise the safety and welfare of the public, and the 
operation of the system.

For some systems they are required to have certified operators on call. This 
helps the investigation and assessment of the call back situation. A certified 
operator should bring a level of confidence to the emergency callback.

Many systems have a time requirement for response. Some have a 
30-minute response for a callback of the customer or the answering 
service, and some have a set time to be onsite after the callback is 
received. Whichever the case may be there is an element of urgency with 
the associated callback.

It is the responsibility of the standby personnel to be on scene within 
an appropriate time, capable of performing their duty, and having an 
assortment of tools for the response.

DO NOT SPEED

When responding to the callback. If you get a ticket or get in an accident 
the response time is blown and you have put the public in danger. It is 
natural to want to hurry to the response, but it is reckless and puts the 
District in a negative perception by the other drivers and passersby. Drive at 
the posted speed limits and obey all traffic laws on your way to the callback.

Once Onsite

The first thing standby personnel should do once they arrive on scene 
is perform an assessment of the situation. Is anyone injured or in danger 
of injury by the emergency situation? Is the situation clear of hazards for 
the responder and the public? Is there a need for additional assistance 
and who authorizes and designates who will respond? Will the public be 
affected by shutdowns or road closures? 

There are a lot of considerations for the responder and there are times 
when there is very little time to make good decisions. 

The one thing that I always insisted on was safety first! Do whatever is 
needed to make the site safe and secure to the public. Traffic control, 
barricades, caution tape. All these should be immediately available in the 
responder’s vehicle or readily obtainable. There should be all the tools 
that would be needed to provide first response actions on the call back 
vehicle. Valve keys, hand tools, multi testers, asbuilts, and phone numbers 
for key organizations; Dig Alert, the on call supervisor, neighboring utilities, 
BSDW, police, fire dept. sheriff, highway patrol etc...

The reality is that once your staff get onsite, they will be there to the end 
of the repair or remediation of the problem, so make sure they have the 
equipment they need to get the repair started or done.

A Typical Scenario

One of the most common call backs in my many years was the waterline 
leak. There are a couple of different leaks. The service line and the 
main line. Sometime there is a call for a main leak, and it turns out to 
be the customer’s main line from the meter. This is good for the District 
but bad for the customer. So, the explanation of who is responsible can 
be a delicate matter. So, let’s say it is in the street and when we arrive, 
we’re not sure if it’s a main leak or a service line leak. We have some 
questions to answer first. Is this presenting a safety hazard to the public 
and homeowners in the area? Will this have a negative affect on the 
system’s storage and supply capabilities? Can we barricade it off and get 
it repaired in the morning? 

If the answer was no to the first two, then you have gotten lucky and 
spared the District a huge cost for repair and your customers for not 
disturbing them in the middle of the night or shutting down their water!

If there was a yes in those first two questions, then you’re about to have a 
long night! If you have a locator that you’re able to operate then you can 
identify where the leak is and whether it is a main or service line. Sometime 
the location can give you insight. Nevertheless, if you are on a dirt road then 
start digging! If you are on a paved road it’s time to call for help. 

Depending on the decision tree of management it is usual for the 
emergency crew to put a repair clamp on and come back during regular 
hours and make a permanent repair. Some supervisors and managers will 
opt to make the permanent repair during the emergency call back. Check 
with management for the correct procedure where you work.

By Joe Mathein, NVWA Technical Assistance and Training Specialist 

The Emergency Callout: A Guide To Handling 
The Night is Long and Dark

Don’t be shortsighted and forget to bring support lighting, more than a 
flashlight! But don’t forget a flashlight! Make sure the cargo light works 
in the bed of the service truck and the cab light. We don’t need a trailer 
with million candle power lights although they are great! A couple of 
work lights on an adjustable stand can be purchased for under $50 and 
really help the situation. Did I mention an AC converter? These handy 
little items can power lights and small powered pumps and are minimal 
costs. The darkness poses additional hazards as we know, people 
seem to appear out of the darkness when we never expect someone 
to be there. There is a real hazard with traffic during these late night 
emergency repairs. Make sure you have taken the precautions to set up 
traffic control, including a flagger if needed.

What do Customers See?

The customers that are adjacent to or nearby the jobsite are always 
interested in what is going on. They want to know what is wrong, will 
my water be turned off, and when will it be turned back on? If the 
project takes hours they also want to know when are you leaving and 
stopping all the noise! 

Honesty is the best policy! It is usually a good policy to inform customers 
about the situation with as much information that you have and can share. 
There will be those customers that are angry and will have demands that 
are difficult or impossible to meet. There are different responses to these 
customers that are best suited for supervision or management if they 
are available. Remember, your job is to restore the integrity of the water 
distribution system as quickly as possible. And to that end, we need to 
make good decisions about the situation; can we cone off the site and 
schedule the repair for the first thing in the morning during regular work 
hours?

The last thing that we want when we’re making a repair after hours is to 
create a negative perception for our customers. If you’re responding staff 
can’t be in uniform, then please be as clean and professional as can be. 
Think about this, does the fire department, police or paramedics respond 
without being in uniform?

Administrative Support

During the response nobody is thinking about the administrative actions and 
support for the emergency call back. This needs to be part of the planning 
and budgeting processes when management is developing Emergency 
Response and Preparedness Plans. The cost of supporting after hour work 
is difficult to forecast for budgeting. When it is all lumped into the salaries 
budget it can be difficult to track and evaluate. If it’s possible to break out 
the standby costs as well as other emergency overtime it can be tracked 
and compared to prior years, preventive maintenance activities, and other 
proactive efforts. The last district I worked in had some old plastic service 
line that would fail catastrophically, often in the street late at night. It was 
quite a large effort to make repairs often creating a great deal of difficulty for 
our customers as well. We developed a service line replacement program 

and reduced the monies spent on emergency overtime, equipment, and 
materials to less than the PM budget for the service line replacements. The 
savings continued for the following years.

As a manager, be reasonable when your field staff make requests for 
standby equipment. It is an opportunity for your staff to provide input 
and feel that they are part of the process as well as appreciated. Of 
course, there are some requests that can’t be fulfilled, so the process of 
understanding by staff, helps them to understand management’s limitations 
working within a budget.

Lessons Learned

To have an effective response to an afterhours call back is a mix of 
personnel, equipment, experience, guidance, and preparedness. The 
infrequent or sometime frequent occurrences can be challenging. If there 
is time to sit down and talk about the emergency itself, the response, the 
finished product, and what was encountered along the way, improvement 
may be possible. Did we have all the parts?

Did we have staff available to assist? Do we have an emergency 
contractor? Was our equipment in good and working condition? Did we 
respond and perform in a professional manner? What can we do better?

The ability to rehearse a response or take part in a tabletop exercise helps 
people understand what management’s expectations for certain situations 
and how they are involved in those situations. This makes a good training 
session as well as learning experience for your new personnel. It brings 
together all levels of personnel. From the first responder to managers, 
giving all involved a chance to communicate and understand, and a chance 
to make the response better for everyone.

For more information and assistance please contact  
Joe Mathein at joem@nvrwa.org, or 805-317-5277.

Brought to you by the Nevada Rural Water Association.

Emergency Repairs
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On December 22, 2020, U.S. Environmental Protection 
Agency (EPA) finalized the first major update to the 
Lead and Copper Rule (LCR) in nearly 30 years. EPA’s 
new rule strengthens every aspect of the LCR to better 
protect children and communities from the risks of 
lead exposure. The new LCR will better protect 
children at elementary schools and child care facilities, 
get the lead out of our nation’s drinking water, and 
empower communities through information. 

Better Protecting Children at 
Elementary Schools and Child  
Care Facilities

Children spend a large amount of time in elementary 
schools and child care facilities and lead in the internal 
plumbing of these facilities can pose a risk to children’s 
health. For the first time, the new Lead and Copper Rule 
requires that community water systems test for lead 
in drinking water in elementary schools and child care 
facilities that they serve. The old rule had no federal 
requirement for community water systems to test for 
lead in drinking water in these buildings. This common 
sense and critical improvement ensures that children—who 
are at increased risk from lead exposure—are protected 
where they spend a significant amount of time learning 
and playing. The water system is also required to provide 
timely results along with information about the actions the 
elementary school or child care facility can take to reduce 
lead in drinking water.

Getting the Lead Out

EPA’s new rule uses science-based testing protocols to 
find more sources of lead in drinking water. The new rule also triggers 
actions to address lead earlier in more communities and reduces lead 
by more ef fectively managing corrosion control treatment, closing 
loopholes, and replacing more lead service lines in their entirety.

Better Science, Better Testing

The old rule enabled sampling techniques that could underestimate 
lead in drinking water. Based on better science, the new LCR requires 
water systems to follow new, improved tap sampling procedures 
that will better locate elevated levels of lead in drinking water. One 
key improvement in testing protocols is the new “fif th liter” sampling 
requirement, which captures lead that can enter drinking water from 
a lead service line (LSL)—a lead pipe that connects tap-water service 
between a water main and house or building. Under the new rule, a 
sampler must draw four liters of water before collecting a test sample 
so that the water is more likely to come from the lead service line 
and not the internal plumbing of a building. To get the most accurate 
test results, the rule also requires wide-mouth bottles for collecting 

samples and prohibits sampling instructions that recommend flushing 
and cleaning or removing the screen (called an aerator) that covers the 
faucet before collecting samples. Additionally, to target homes with the 
highest potential for elevated lead levels, systems must collect samples 
at homes with lead service lines. If there are no LSLs, systems must 
collect samples from other leaded plumbing. When an individual sample 
at a home exceeds 15 ppb, systems must conduct follow-up sampling 
as part of a find-and-fix process to identify sources of lead and actions 
to reduce lead in the drinking water.

Triggering Actions to Reduce Lead Exposure 
Earlier and in More Communities

The new LCR jumpstarts corrosion control and actions to replace 
lead service lines—the primary sources of lead in drinking water—in 
more communities across the country. Because lead can corrode (or 
leach) from leaded plumbing as water flows through it, systems that 
take steps to control that corrosion or remove lead service lines can 
reduce the amount of lead that makes it into the drinking water supply. 
The rule establishes a new threshold of 10 ppb, that when exceeded, 

EPA

The New Lead and Copper Rule
The New Lead and Copper Rule
On December 22, 2020, U.S. Environmental Protection 
Agency (EPA) finalized the first major update to the Lead 
and Copper Rule (LCR) in nearly 30 years. EPA’s new 
rule strengthens every aspect of the LCR to better protect 
children and communities from the risks of lead exposure. 
The new LCR will better protect children at elementary 
schools and child care facilities, get the lead out of our 
nation’s drinking water, and empower communities
through information. 

Better Protecting Children at Elementary 
Schools and Child Care Facilities
Children spend a large amount of time in elementary 
schools and child care facilities and lead in the internal 
plumbing of these facilities can pose a risk to children’s 
health. For the first time, the new Lead and Copper Rule 
requires that community water systems test for lead in 
drinking water in elementary schools and child care 
facilities that they serve. The old rule had no federal 
requirement for community water systems to test for lead 
in drinking water in these buildings. This common sense 
and critical improvement ensures that children—who are at 
increased risk from lead exposure—are protected where 
they spend a significant amount of time learning and playing. The water system is also required 
to provide timely results along with information about the actions the elementary school or child 
care facility can take to reduce lead in drinking water.

Getting the Lead Out
EPA’s new rule uses science-based testing protocols to find more sources of lead in drinking 
water. The new rule also triggers actions to address lead earlier in more communities and reduces
lead by more effectively managing corrosion control treatment, closing loopholes, and replacing
more lead service lines in their entirety.

Better Science, Better Testing
The old rule enabled sampling techniques that could underestimate lead in drinking water. Based 
on better science, the new LCR requires water systems to follow new, improved tap sampling 
procedures that will better locate elevated levels of lead in drinking water. One key improvement 
in testing protocols is the new “fifth liter” sampling requirement, which captures lead that can 
enter drinking water from a lead service line (LSL)—a lead pipe that connects tap-water service 
between a water main and house or building. Under the new rule, a sampler must draw four liters 
of water before collecting a test sample so that the water is more likely to come from the lead
service line and not the internal plumbing of a building. To get the most accurate test results, the 
rule also requires wide-mouth bottles for collecting samples and prohibits sampling instructions 
that recommend flushing and cleaning or removing the screen (called an aerator) that covers the 

In older homes and buildings, lead 
can leach from service lines, solder, 
and fixtures into tap water and 
become a significant source of lead 
exposure. In children, lead exposure 
can cause irreversible and life-long
health effects, including decreasing 
IQ, focus, and academic 
achievement. EPA’s new Lead and 
Copper Rule strengthens regulatory 
requirements to better protect 
children and communities from lead 
in drinking water. 

In older homes and buildings, lead can leach 
from service lines, solder, and fixtures into 
tap water and become a significant source of 
lead exposure. In children, lead exposure can 
cause irreversible and life-long health effects, 
including decreasing IQ, focus, and academic 
achievement. EPA’s new Lead and Copper Rule 
strengthens regulatory requirements to better 
protect children and communities from lead in 
drinking water.

requires more and rapid implementation of corrosion control treatment 
to reduce lead in drinking water. The old rule allowed up to 48 months—
four years—to pass in our small towns after a system exceeded the 15 
ppb action level before corrosion control was in place. The new rule’s 
trigger level requires systems that already have corrosion control to 
re-optimize their treatment. It also requires systems that do not have 
corrosion control to conduct a corrosion control study to identify the 
best treatment approach. If that system exceeds the action level in the 
future, the system must install the treatment it identified in its study 
right away. The 10 ppb trigger level also requires systems to start lead 
service line replacement programs.

Closing Loopholes and Replacing More Lead 
Service Lines in Their Entirety

The new LCR will drive more instances where lead service lines are 
replaced in their entirety. The old rule created so many loopholes that 
since 1991—over nearly 30 years—only 1 percent of utilities actually 
replaced lead pipes as a result of an action level exceedance. Under 
the new rule, water systems will be required to fully replace at least 3 
percent of lead service lines each year when 10 percent of sampling 
results are above 15 ppb. The new rule’s real 3 percent replacement 
rate will do more to remove lead service lines than the old rule’s 
unmet 7 percent rate by propelling early action, closing loopholes, and 
strengthening replacement requirements.

Under the new rule, systems:

• Must have a plan in place and must start replacing lines as soon as 
sample results are above the trigger or action level.

• Cannot avoid replacing lead service lines through testing.

• Are required to replace the water system-owned portion of a lead 
service line when a customer chooses to replace their customer-
owned portion of the line.

Additionally, partial lead service line replacements, which can lead 
to short term spikes in lead concentrations, will not meet the new 
requirements. Under the old rule, partial service line replacements were 
allowed and were common.

Empowering Communities

In order for individuals, communities, water systems, and local 
governments to ef fectively take action to reduce lead in drinking water, 
they need to know where lead service lines are and what resources 
are available to help address lead in drinking water. The new Lead and 
Copper Rule builds the information infrastructure needed to empower 
these decisions.

Public Inventory of Lead Service Lines

Under the new rule, water systems are required to identify and make 
public the locations of lead service lines, following the example of 
many cities across the country who have proactively taken this step. By 
providing thorough and transparent information on where lead service 
lines exist, communities can make informed decisions to reduce lead 
exposure. Additionally, residents with a known or potential lead service 
line will be notified and receive information about steps that they can 
take to reduce their exposure to lead in drinking water.

Timely Testing Notifications and Lead 
Reduction Options for Homeowners

If a sample taken from a home has a result over 15 ppb of lead, the 
water system must notify occupants of the home within three days, 
so that steps to reduce lead exposure can be taken immediately. 
Notification of tap sample results under 15 ppb will occur within 30 
days. If there is a systemwide action level exceedance, water systems 
will notify all customers within 24 hours and provide educational 
materials within 60 days. Water systems will also notify homeowners 
and building owners about opportunities to replace lead service lines, 
including information about financial assistance programs, if available, to 
help pay for replacing the customer-owned side of the line.

Information on Funding Resources to Support 
Lead Service Line Replacement To help communities as they 
make decisions about funding, EPA has compiled information about 
federal funding, case studies, and other additional resources to assist 
states, local and tribal governments, and water utilities. These options 
include EPA’s Drinking Water State Revolving Loan Fund, the Water 
Infrastructure Improvements for the Nation Act (WIIN) Grant, Water 
Infrastructure Finance and Innovation Act (WIFIA) financing program, 
as well as the Housing and Urban Development’s (HUD) Community 
Development Block Grants. For a list of funding opportunities and 
for additional information on how to apply for and meet the funding 
requirements please visit: www.epa.gov/safewater/pipereplacement.

For more information on the new Lead and Copper Rule visit: https://
tinyurl.com/utkhzap2
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Water- in its various forms- is always on the move, in a complex process 
known as the water cycle. Global warming is already having a measurable 
effect on this cycle by altering the amount, distribution, timing, and quality of 
available water. Water users such as communities, industries and ecosystems 
are in turn affected because their activities and functions depend either 
directly or indirectly on water. With climate change, the water cycle is 
expected to undergo significant changes as well. For example, a warmer 
climate causes more water to evaporate from both land and oceans. This in 
turn, a warmer atmosphere can hold more water. (Roughly 4% more water 
for every 1° rise in temperature!) Changes like this are expected to lead to 
specific consequences. Some parts of the US, in particular the Northeast and 
Midwest, can expect increased precipitation and runoff, especially in winter 
and spring, leading to increased flooding. Other areas, notably the Southwest, 
can expect less precipitation especially in warmer months, and longer, more 
severe droughts as storm tracks will tend to shift northward leaving arid areas 
increasingly dry. 

The form precipitation takes is also subject to change in response to 
warming. Climate projections for many regions of North America suggest less 
snow overall and more rain. Areas dependent upon the gradual melting of 
snowpack to supply surface water through the warm months, (such as the 
Truckee Meadows) will see lower flows and greater water stress in summer. 
This is already evidenced in parts of the western US. While the effects 
of climate change on groundwater are not fully understood, rising water 
competition and stress at the surface are likely to drive greater use, and 
overuse, of this precious resource. 

Overall, wet areas are expected to become 
wetter and dry areas drier, placing additional 
stress on the nation’s stressed water 
systems. Declining water quality is another 
consequence of climate change. Water 
temperature, for example, will generally 
rise in streams, lakes, and reservoirs as 
air temperature rises. This tends to lead to 
lower levels of dissolved oxygen in water, 
hence more stress on fish, insects, and other 
aquatic animals that rely on oxygen. As more 

and more intense precipitation leads to increased runoff in certain regions, we 
can also expect more pollution such as sediments, nitrogen from agriculture, 
disease pathogens, pesticides and herbicides to become washed into our 

waterways. Naturally, the pollution load in streams and rivers will tend to be 
carried to larger bodies of water downstream to lakes estuaries, and oceans 
where one of the more dramatic consequences of heavy runoff can be blooms 
of harmful algae and bacteria. This is occurring throughout the State of Nevada. 
Pyramid Lake was shut down in July 2020 due to high cyanotoxin levels.

Algal blooms, along with much warmer than normal temperatures created 
a “whiting effect” on the lake which turned the lake a light blue/white color. 
The higher levels of calcium carbonate and decrease in the PH was enough 
to create this phenomenon. An 8/17/20 report by the National Resource 
Defense Council, shows state agencies are largely unable to keep up with the 
growing threat of harmful algal blooms. This was in part due to the COVID 
19 pandemic as the resources normally used to test recreational freshwater 
bodies for HAB events, were put on hold. This is concerning because as 
NRDS’s updated What’s Lurking in Your Lake assessment shows, state 
agencies are already under resourced to address harmful algal blooms. 
(Whiting effect on Pyramid Lake 2020) 

Projected Changes in Water Withdrawals

The effects of climate change, primarily associated with increasing 
temperatures and potential evapotranspiration, are projected to increase 
water demand across the US. Maps show precent change from 2005 to 
2060 in projected demand for water assuming (a) change in population and 
socioeconomic conditions based on the underlying A1B emissions scenario, 
but with no change in climate, and (b) combined changes in population, 
socioeconomic conditions and climate according to the A1B emissions 
scenario (gradual reductions from current emission trends beginning around 
midcentury. (Figure source: Brown et al. 2013)

Seasonal Changes

As we know, water quality changes with the seasons. These seasonal 
changes have both positive and negative impacts on the quality of water, 
with different seasons having various temperature variations attributed to 
them. Winter in particular has a tremendous impact on water quality due to 
the use of sodium chloride (road salt), to de-ice roads in addition to snow 
melt, which adds the most significant volume seasonally to reservoirs. Sodium 
chloride monitors are used to determine the quantity in the reservoirs since 
the compound is soluble in water and does not get broken down. The quality 
of water changes because of the high value of these chloride particles. Also, 
during winter, the amount of nitrogen in the water increases. This is due to 
the high value of nitrogen that snow contains and when it melts it goes right 
into our water supply systems. The reservoirs experience increased influx from 
nutrients from the landscape during the winter, resulting in algae blooms in 
the warmer spring and summer.

By Kelli Nevills, NvRWA Source Water Protection Specialist

Water and Climate Change
Ground Dependent Ecosystems

Most of the surface waters in Nevada are groundwater dependent 
ecosystems. Groundwater is the only perennial source of fresh water in 
most regions. Groundwater aquifers in Nevada include basin fill aquifers, 
carbonate rock aquifers and volcanic rock aquifers. These aquifers 
are susceptible to the combined stresses of climate and water use 
changes. Precipitation is the main driver of aquifer recharge in water 
limited environments like our arid Nevada climate. The impacts on aquifer 
recharge depends on several factors including basin geology, frequency 
and intensity of high rainfall periods, seasonal timing of recharge and 
strength of groundwater-surface water interactions. Certain groundwater 
dependent regions are projected to undergo significant climate change 
related challenges. Seasonal soil moisture changes are a key aquifer 
recharge and may provide an early indication of general recharge trends. 
In many mountainous areas the groundwater recharge is disproportionately 
generated from snowmelt infiltration, suggesting that the loss of the 
snowpack will af fect the recharge rates and patterns. Modeling of 
groundwater and its connections to streams, soil vegetation system and 
atmosphere is needed to represent the potential climate change impacts 
on groundwater and groundwater reliant systems. 

Rising Sea Levels

One of the glaring effects of climate change is the anticipated rise in sea 
levels worldwide. This occurs for two reasons-the expansion of the ocean 
as it warms and the increased melt from ice sheets, ice caps and glaciers. 
Along with the alarming threats to coastal communities, infrastructure, 
economies and ecosystems, this rise has implications for available 
freshwater, as rising sea levels drive saltwater into freshwater aquifers. To 
be useful for drinking water, the water from those aquifers would need 
to be treated, usually by a more energy intensive process, (desalination). 
Given the vast range of human activities that depend, directly or indirectly, 
on water, future climate driven changes in water resources will af fect many 
aspects of our lives.

Drought

Many areas of the US, especially the West, 
currently face water shortages. These areas 
have experienced less rain over the past 50 
years as well as increased in the severity 
and length of droughts. According to the 
National Integrated Drought Information 
System (NIDIS) Drought.gov, since 2000, the 
longest duration of drought in Nevada lasted 
269 weeks beginning on December 27, 
2011 and ended on February 14, 2017. The 
most intense period of drought occurred the 
week of January 26, 2021 where it affected 
28.98% of Nevada land. The U.S. Drought 
Monitor (USDM) is updated each Thursday 
to show the location and intensity of drought 
across the country. This map shows drought 

conditions across Nevada using a five-category system, from Abnormally Dry 
(D0) conditions to Exceptional Drought (D4). The USDM is a joint effort of the 
National Drought Mitigation Center, USDA, and NOAA. Current conditions of 
drought in Nevada https://tinyurl.com/ndtp7ch4

Many US regions are expected to 
face increased drought and flood 
vulnerabilities and exacerbated water 
management challenges. Many of 
Nevada’s watersheds have recently 
experienced drier conditions. Even 
larger runoff reductions are projected. 
This will present challenges for 
management of reservoirs aquifers 
and other water infrastructure. Rising 
stream temperatures and longer low flow periods may make electric power 
plant cooling water withdrawals unreliable and may affect aquatic and riparian 
ecosystems by degrading those habitats and in turn supporting nonnative, 
invasive species. Managing the balance between water uses and users will 
be a complex process, weighing water use benefits, consequences, and risks. 
Climate adaptation will need to address the risks and opportunities that arise 
as a result of the climate impacts on water and water resources. Increased 
resilience and adaptive management practices provide opportunities to 
strengthen water resource management and plan for climate change impacts. 

Nature Based Solutions

Nature based solutions for climate harness the power of nature to reduce 
greenhouse gas emissions and also help us adapt to the impacts of climate 
change. They are win=win solutions that involve protecting restoring and 
sustainably managing ecosystems to address society’s challenges and 
promote human well-being. Nature based approaches are often more cost 
effective in the long term than purely technical approaches and can produce 
important additional socioeconomic benefits for the environment, citizens, and 
the local economy. 

Climate change adaptation activities should reflect the importance of water 
management for reducing vulnerability and building climate resilience. Efforts 
to reduce greenhouse gas emissions also depend on access to reliable 
water resources, as all mitigation actions need water to succeed. Promoting 
investment and implementation that incorporates management, restoration and 
sustainability of natural infrastructure can support climate, development, and 
protection goals. 
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Cleaning, Disinfection and Flushing of 
Drinking Water Storage Tanks

Water tanks are used to provide storage of water for use in many 
applications, drinking water, irrigation agriculture, f ire suppression, 
agricultural farming, both for plants and livestock, chemical 
manufacturing, food preparation as well as many other uses. 
Cleaning and disinfection of a tank is one of the tasks that can be 
tedious and time consuming. With a well laid out plan though, it can 
be done in an ef ficient and time saving way. This ar ticle is going to 
per tain to utilit ies that have multiple tanks and are able to take one 
out of service and still have adequate storage and fire protection for 
their distribution system.

Tanks should be cleaned: Every 5 years (depending on water quality 
and system); Annually for seasonal water supplies during star tup; if 
sediments and/or biological growth is observed inside the tank; if 
any repairs or modifications are done to the water system; if coliform 
bacteria is detected in the water system; If there are any noticeable 
changes in water quality (taste, odor, color issues).

This is also a good time to check the walls and the floors for 
corrosion issues that may be star ting on the walls, ceiling, or floor. 
Make sure that new gaskets for the man way hatches are available 
before you begin this task as sometimes the old ones can rip when 
removed. This can lead to delays if new gaskets are not on hand 
when closing the tank back up.

Use a long-handled brush and/or power washer to physically remove 
any built up debris, corrosion, bio-film and/or sediments accumulated 
in the tank. Use a portable pump or drain to flush out dir ty water 
from the tank. Before the tank access hatch is opened, the hatch and 
immediate area around the tank shall be cleaned of all loose dir t and 
debris to prevent additional contamination to the tank. 

One of the most important tools that you will need is an air monitor, 
this will ensure that the atmosphere in the tank is safe before entering. 
You may also need a confined space permit. If the atmosphere in the 
tank is poor, a blower will need to be used to introduce fresh air into 
tank. When using the blower be sure to keep the intake away from 
any running engines including portable pumps and generators. If a 
blower is not an option, open all of the hatches and manways to let 
natural ventilation take place. This process can take anywhere from 
an hour to a day. It all depends on the size of the tank, the size of the 
openings and the wind speed. Opening the top hatch is also a good 
way to keep air flow into the tank and also a lit tle sunlight helps to 
make it easier to see. 

Be sure to take a look at the floor and the sides of the tank for signs 
of corrosion. This could be anything from a rust-colored streak or 
what may look like a small ball on the side or floor. If any corrosion 
is found, take the time to repair any pits or areas that do not have 
coating on them. One area in particular to look for severe corrosion is 
the area between the normal operating water line and the roof. If the 

corrosion is severe, take pictures, repair what you can and seek the 
help of a contractor if the floor, wall, or roof/roof structure needs to 
be replaced or patched. Now it’s time for disinfection.

Using the Disinfection Equation, determine the amount of chlorine 
bleach to add to the tank that will result in a tank full of water with a 
free chlorine residual of 10 parts per million (ppm). Add the calculated 
amount of bleach to the empty tank and fill the tank to the over flow 
level with water. Leave the tank filled for 24 hours. For alternate tank 
disinfection methods, see the most recent version of AWWA Standard 
C652: Disinfection of Water Storage Facilities. Disinfection Equation for 
Achieving a Concentration of 10ppm Free Chlorine in a Water Storage 
Tank: Using 8/5% sodium hypochlorite (Concentrated Chlorox)(tank 
volume in gallons x 10 ppm) / 1,000,000 x 0.85) = # gallons of 8.5% 
bleach needed.

Example for a 5,000 gallon tank: (5,000 x 10) / (1,000,000 x 0.085) 
= .6 gallons (a lit tle more than a half a gallon) 50,000 / 85,000 = .59 
(rounded to .6)

With the dif ferent options available when using this standard it 
becomes more of what is the best option for each individual utility. 
Some may want to use calcium hypochlorite while others will be more 
comfortable with a liquid sodium hypochlorite. When using either 
disinfectant always remember to dechlorinate any water that will be 
exiting the tank via the drain. If unsure of how to do the dechlorination 
process, refer to AWWA standard C655-18 Field Dechlorination. 

Filling the tank to the desired level for disinfection is also going to be 
a personal preference. You may want to star t with filing the storage 
tank to 5% of volume and let it sit for 6 hours and then fill to the 
over flow level. Others may want to get the appropriate residual in the 
tank and fill to the over flow level right away. In either case the tank 
must now sit for 24 hours of fline and isolated from the rest of the 
distribution system. Af ter 24 hours has elapsed, flush out and empty 
the storage tank. Do not drain the tank into a septic system. Refill 
the tank and flush all af fected taps until chlorine can no longer be 
smelled. If a portable pump is used, ensure that the intake hose is 
clean and wiped down with bleach to prevent contamination. Continue 
flushing until the waste water is clear and no chlorine odor is evident.

Af ter the storage tank has been thoroughly flushed out, test for free 
chlorine residual to ensure it is non-detectable (or zero). This can be 
done using an approved HACH DPD color metric test kit. Once a non-
detectable chlorine residual has been obtained, collect total coliform 
bacteria water samples. If the test results are negative for bacteria, the 
drinking water is considered safe to use and drink

By Lance Goodman, NvRWA Training and Technical Assistance Specialist
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