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Introduction

Due to the rural nature of much of southwest Colorada, individual demestic water wells are 8 way of
life tor mary of us, This informative booklet has been prepared as a reference guide for water well
owners throughout the region. In it you will find basic information concerning the groundwater sup
plied 1o you from your private water well. 1t includes information conceming:

+ the occurrence of groundwater and different types of aguifers;

* how aquifer replenishment and the use of groundwaler affect the amount and guality of water
available to you,

& water wall permitting and water testing;

* contamination sources and protecting your well,

* typical components of a water well and distribution system;
* water guality standards and interpretation of test results;

* information concerning well maintenance and disinfaction

Also included are some handy tools such a3 & water well troublashaoting guide. 2 water treatment
decision guide, and links to helpful Intemet web sites that deal with local water issues,

Finally, the guide also contains contact information for various government agencies that can help
answer questions this document cannot cover, People at these agencies have a great deal of very
specific infumation atoul waler aod wells. They can also help you investigate and resolve problems
or congems that you may have about your water wel|

We hope that you will keep this guide handy and use it 1o help answer basic guestions about ground-
water and your water well for years to come



Aquifers are underground layers of porous and permeable sediment ar rock, Water naturally col-
ects in the small spaces among this sediment or rock and moves very slowly through these inter-
connected “pore spaces,” Groundwater can also accumulate and move through small, interconnect-
atl fractures found in some rocks like sandstone or granite. There is genarally no such thing as
“underground rivers or lakes” except in rare and special genlogic conditians vl

VIl rouks ki

as limestone

The water in aquifers i replenished through a process called “recharge.” HRain. snowmeltand aven
frrigation water all soak inta the ground and slowly move and accumulate to saturate pore spaces
Rivers, streams and irrigation ditches also provide recharge into aquiters. When drought occurs, or
rrigation water is remeved, recharge is diminished. Shallow river valley aquifers can be recharged
auickly, but it may take mary yvears for recharge water o reach deep bedrock aquifers.

Pumping groundwater from a well always causes a decling in grouncwater levels at or near the
wall, This decline in groundwater level near the well alsn always causes, a diversion of groundwa-
ter from its natural, possibly distant area of discharge, Pumping of a single well typically has a
local effect on the groundwater-flow system, Pumping of many wells {sometimes hundreds or thou-
sands of wells] in large areas can have regionally significant effects on groundwater systems. Too
misch groundwater pumping can exceed the recharge rate and groundwater leveds in a given area
will decline. This is called “Groundwater Mining.”

The figures below give an idea of how groundwater is found in different ypes of rock. Sand and
gravel can hold significant amounts of water because pore spaces are large and well connectad
Sandstone has smaller pores that are less well connected so it often vields less water Shale has

very small, interconnested pares and normally yieids very little waler. Coal can yield large amounts

of water but will alse often contain methane gas. The thin coal seams found in shallow aguifers
are not the same coal seams where natural gas production occurs. The natural gas industry
removes methana from the thick coal ssams that are several thousand feet deep, much deeper than
shallow aquifers, Crystalline rock has no pores and water must ba drawn from interconneched frae-
tures that naturally ecour within the rock

Sand and Gravel Sandstone

Shiale ard Coa Crystalling Rook

Aquifers and
Water Use Basics




Aquifers and
Water Use Basics

Southwest Colorado water wells typically tap inta four different kinds of auifers

River Valley Aquifer
River vailey aquifers are found in shallow loose sediments like gravel and sand next to rivers and
siregms. “H‘!'_-' are usually found within the immediate [_-n}l:"'-il'..' of ‘@ nver or stream valley. These

anuifers are recharged by the river flow and usually have good water quality and sustained vigld
¥ Y ¥ ¥

recharge from the river. However, the groundwater is often close to the
I conditions,

because of the reqular
ground surface aml 15 Ueefore vary susceptible to polletion from adverse surf

River Valley Aguifer

Florida Mesa Aquifer

The Florida mesa aguifer is found in southeast La Plata County. This aguifer co
Bl deposit situated over @ large area. Much of La Plata County's densely populated suburban area is
situated over the Flonda Mesa Aguifer. Recharge to this aquifer is primarily from irrigation water

15 of a thick grav

nuifer hpreally has good water quality and viald.

iches in the area. This a

usad on farms and r:

are drilled and fewer farms are irigated, the aquifer is at risk of

However, 25 mora water w

becoming depleted in certain areas

Homda Mesa Aguiler



Aquifers and
Water Use Basics

Bedrock Shale and Sandstone Aguifer
Bedrock shale and sandstone aguifers are often tapped in southwest Colorado
bedrock aquifers in La Plata County are: the Animas and Macimiento Formations in the south-

[he most commaonly

fnlied
aast part of the county, However, maty other bediock formations are alsa drilled in other parts ol
the region. Mast of these aquifers are mixed beds of sandstang and shale. More groundwater 15

generally found in sandstong than n shale The yield and quality of water removed from bedrock

afuifers can vary widely, And because recharge into bedrock aguifers 15 usually very slow, bedrock
anuifers can easily suffer from the effects of ovaruse or groundwater mining

(e K ey AR P S e

Bedrock Shale and Sandsione Agquiter

Crystalline Fractured Aquifer

Crystalling fractured aquifers are most commonly found in nor tharn Lz Plata County in granite and
valeanic rocks. While these types of rocks have litte or no pore Spaces, groundwater is acourmulal-
ed and transooried in interconnected fractures within the rock. Wells that are drilled into a netwaork
of fractures can vield water. However, o ncarby well that doee nat intercapt fractures may yield no

water at all

Cryztalline Fractured Aquifer



Water Well
Permitting,
Construction and
Recordkeeping

L]

| the early stage of planning a new or replacement water well there are several steps, including
selecting a licensed drilling and pump contractor, selecting a well location that avoids contamination
hazards, and obtaining 3 well permit The Celorada Division of Water Resources requires that every
new or replacement well be permitted before it is dniled, and that water wells must be drilled and
vuhstiveted pursuant to Colorade Water Well Construction Hules (2 CCA 402-2]

In gengral, the well parmit application asks for ownership and proposed well location infarmation
progosed construction details, water use and sepric system informalion ar ul the well driller's license
numbar. Well permit applications can be obtained an the Intermet at

http: /fwatar state co.os/default htm

Ihe Division of Water Resources (DWR) has several different types of possible well permits that can
be issued, DW form GWS-44 is the permit used for most residential and liveetock watar wells
Based on cartain local criteria, the Division may limit water to indoor use only for parcels of less
than 15 acres. and to outdoor use of no more than 1 irigated acre for parcels larger than 35 acres
In water critical arsas (where water rights ara over appeapriated| the Diviston may deny a new well
permit altogethier unless a landowner obtains appropriate replacement water nights. There are sev
eral areas in southwast Colorado that are designatad as water critical areas. Persons interested in
nurchasing undeveloped land shauld always contact DWH before purchasing the property to deter
mine if a well parmit can be s5ued for that particular parcel

Anather early step developing & water well is planning for your water analysis and treatment. In
Colorado, private well cwnars are responsiole for te quality and quantity of their water supply
Thiey are-also responsible for determining what treatment equipment may be necessary for their
wall watar Bafaora drilling your wall, you gshould contact a qualified analytical laboratory to discuss
the appropriate testing to be performed on your well waler. You tan obtain a list of qualified labora-
tories by contacting the Health Departmeant. Alsa, you should obtain the necessary bottles and
instruction on how ta collect and preserve your water sample. Then, after the well is drilled and
fully developed, you will ba ready to collect your water sample and deliver it to the laboratory
Based on the analytical results, you can select appropriata reatment equipment (see Vater
Treatment Decision Guide on page 16-17)

As part of the well dnfthing process, the dnller must record certain data that will be reported to
OWHR. This includes a recard of the geologic formations encountered {the well log), an as-buift wall
construction record and diagram, and an accurate well yield test. It is very important that the drilles
collects and records this information accurately. You may wish 1o ask the driller to collect and save
later by a geologist, You should also ask the dnller to provide you with copies of all the disgrams
and reports that must be submitted to DWH. Keep these records in a safe place. Yoo will need to
refer 1o these documents in the future when pertarming wall maintenance or while evaluating well
protilems. Hf you have an axisting well with no records, DWR can pravide yvou with copies of the
reparts that were submitted by the driller when the well was drifled.



Water Well
Protection and
Pollution Sources

Man-Made Pollutants

Groundwater pollution occurs when man-made podects sugh a5 gasoling, o, road salts and chemi-
cals get into the groundwater and cause it to become unsate or unfit for human use. Some of the
most common sources of these pollutants are |eaking fuel storage tanks, septic systems, inappropr-
ate chemical storage sites, landfills, and the widespread use of road salts and chemicals

& domestic well can easily be pollutad if it is not properly constructed or if unsafe materials are
releaged into the well. Toxic materals spilled o dimped near a well can leach into the aquifer and
pollute the grourdwatar. Drinking water drawn from such a well is very dangerous.

Individual septic systems, or those not connected to a city sewer system, can also be a serious pollu
tion source. Septic systems are designed to slowly draim away human waste underground at a harm-
lass rate, An improperly designed, located, constructed, or maintained septic system can leak bacte-
ria, viruses; or househald chemicals inte groundwater causing senous problems. A permit from San
Juan Basin Health Department is required to install, alter or repair a saptic systam in southwest
Colorado, and the property owner |5 responsible for proper installation and maintenance of the sys-

tem and for the abatement of any nuisance arising from its failure

Landfills are anather possible source of poliution. When properly constructed, contesmporary landfills
have a protective bottom layer to prevent pallutants from gatting into one gronindwater Rust, if this

protective layer fails, pollutants from the landfill can make their way down into the groundwater

Finally, chemicals including fertihzers, insecticides and pesticides are washed into the ground by im-
gation and precipitation amd eventeally end up in the groundwater if they are improperly applied

Sources of Man-Made Pollutants

Natural Contaminants

Contamination of groundwater is not abways a result of the introduction of pollutants by human activ-
ities. Pozgible natural comtaminants include trace elements such as arsenic and selemem, dissolved
gases like methane and radan, and high concentrations of commanly ceruming dissolved salts

In southwest Colorado, many groundwatess naturally contain areenic, chioride, dissolvad salts, fluo
r.r!-z!l 1ron |n;-jr_‘]||’=:=;|u||'|, manganess mrates, gelenium and sulfate in concentrations |'!1IE|'2|'!:":[Z-iﬁl;e reCom-
mended or mandatory standards for drinking water established by the Colorado Department of Public
Health & Environment, the EPA and the U.S. Public Health Service




Anatomy of a
Water Well

Components of a Typical Water Well

This schematic diagram represents a typical water well as constructed in g waler talile type ayuilo
While most wells are much deeper than illustrated here, all of the individual components that make
up a water well are shown and labeled. The following list of water well terms helps explain the

well camponents and ather usaful terms

Enowing about the different components of a water well, and their function, will allow you to more

effectively discuss your well with your well drller nr pump installer

Sanitary Well Cap

Cahles to Control Box

Pitless Adapter

Surface Casing

Electric Cables

Well Casing

Pumping Water Level

Waell Serean

Gravel Pack

Submerzible Pump

End Cap

Typical Water Well Construction



Anatomy of a
Water Well

Typical Water System Terminology
Aquifer - A water bearing layer of sediment or rock with interconnected pore spaces or fractures
that accumulate water

Borehole — The cylindrical hole drilled into the aguiter

Casing — Steel or PYC tubing placed in the borehole to keep the borehole open and to allow a void
to stone water and install a pump

Casing Stickup — The amount of casing that projects up above the ground surface. This should be

at least 1 fool,

Cement — Placed betwesn the wall of the borehele and the casing to prevent surface contamination
g0}

from reaching the aquifer
Control Box — Electrical switch bay that twms the well pump on and ofi
Drop Pipe — Fipe placed in the casing 1o connect the pump to the surface

Electrical Gable — Wiring from the pump contral box to the pump that supplies power for the pump
and sends command signals,

End Cap — Cap placed on the bottom of the casing to prevent sediment from flowing into the casing

Gravel Pack — Gravel or sand placed between the borehole wall and the well screen to keep the
borehale open and filter water before it enters the wall

Groundwater - Watar stored beneath the surface of the earth that is transmitted through small,
nterconnected pores and fractures between sediment and rock

Pitless Adapter — A device placed in the well casing that allows water to ba diverted from the drop
pipe 16 piping on the exterior of the well below the frost line

Prassure Tank — A water holding tank anguipped with an air bladder that regelates water pressure
into the home and demand to the pump

Pumping Water Lavel — The depth balow the surtace of the groundwater level in the well when
the pump is operating. This is always deeper than the static water level

Sanitary Well Seal — A sealed cap on the top of the well casing that prevents surface contami-
nants from entering the inside of the well

Submersible Pump — The most common type of water well pump includes the pump and pump
maotar placed at the hottom af the drop pipe belaw the pumping water level

Static Water Level — The depth below the surface of groundwater when the pumy is nat operating.

Surface Casing — Stael casing at least 25 feet deep that is the first casing installed in & well that
prevents surface contaminants from entening the well

Treatment Equipment — Can include & variety of aguipment designet 10 remove vanius water con-
taminants and purify groundwater before use

Well Scraen — Steal or VG perforated pipe that watar flows through 10 enter ne well and pump.



Water Quality
Standards and
Interpretation

Interpreting Your Water Test Report

Ubtaining a water analysis from a testing laboratory is a necessary first step toward solving house
hold water quality problems. Before seeking a water test, you may have had concems about the
satety of the water used in your household. Or you may have noticed objectionable symptoms when
using the water for drinking, cooking, or other househuld purpuses. Perhiaps you have routinely maon-
tored your household water quality thraugh periodic testing and have noticed differing results
batween tests for one or more indicators. To positively identify the soume of contamination prob-
lems, as well as to determing the typa of corrective action fo take, a properly interpreted water
analysis report is essential.

Besides providing a laboratory report of the analysis for given pollutants or contaminants, most
water testing laboratories provide little additional explanation of test results beyond the units used
or possibly a fooinote in the event that a problem contaminant is identified. The infarmatian provid
g below, along with the Water Testing Glossary on page 21, will halp you understand & water
analysis repor for some commaon household water contaminants.

Acculabs 1D, 7-300- 000 XX

ol Owrer Date Received oty LUk
h Diate Repaned D&
0 GG Babcries.
Atterttiorr @ i
PROJECT NAME: 4
PROJECT HUMBER: 0« Sample Date HED
SAMPLE 1.0.- 4] Sampla Matrix \Waber
Laboratory Report
RESLLTS
REPORT Bad mum Coedamination
PARAMETER METHDD LIMIT  RESULT DiL  UNITS Larensl
liinity, Tols FEral] 1 384 1 mgl
Alalinity, Dicarbenats 23208 i) A ' mpl
Akginity Cartonsns 25008 i a1 1 mgel
Akginky Hydrasibs FIITH 151] f 1 mgl
Cakoin 2007 [15%:] 1 mipl
Chiorte A500CL (4] el 1
el acthrty 13 14 1 3iem

Fhar 45008 ¢ 0z 44
an e s 1
Magneaum T [N ¥
PstratosTiinila o M CIEE] 0% 1
o 180 1 W HA
| Holsmaiur 20407 o5 i
Barkinrn 11148 0.0m 1 Iy
Baum 2007 0s i
Eallaln ASOOE0 L] i
TS 1661 10 1
Hardnass e 14 1
{2 G
k —

What Do the Numbers Mean?
Once a watar testing laboratory has completed the an:

ilysia of your water, you will receive a report

It will contain a list of possible contaminants and physical charactenistics for which your water was
tested, and the measured concentration of each, The concentration fs the amount [welight) of a

of water. The most comman concentration unit used

given substance in a specific amount [voleme)
15 milligrams par liter imo,/L} which, is-approsimately equal to ana part par-million (ppm), or one par

contaminant to ang millian parts water
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How Much is Too Much?

“Pure’ water does not actually exist in nature and all natural water containg some contarminants, In
most cazes, the levels of these contaminants are either beneficial, or minimal and of little conse
quence. Howaver, when certain contaminant levels in household water are excessive, they may
affect househald activities and/or be dotimantal to your haalth, Bvaluating what levels of contami-
nants are acceptable and understanding the nature of problems caused by these contaminants are

the basic cansiderations in interpreting a household water analysis report

Acceptable limits for evaluating the suitability and safety of your well water are established for

many contammants. Some estahlished standards are set by nuisance considerations (taste, odar,

staiming, ete.) while many are based on health implications and are legally enforeeable on public
waler systems. These acceptable limits for public water systems should be used as guidelines for
your own water supply when evaluating your well water test results.

Whather you have the results of tests that you specifically requested, or you simply instructed the
laboratory to conduct general or routing household water quality tests, you can use the followang
tables as a general guideline for the most comman household water quality contaminants. Thess
are divided into three categories: general indicators, nuisance impurities, and health contaminants.
{Note: Soma contaminants are evaluated on the basis of both nuisance and health citarla,)

General Indicators

Genaral watar quality indicators are parameters used to indicate the possible presence of harmiu
curitaminesn s, Testing for general indicators may eliminate the need for costly tests for specific
comtaminants. Generally, if an indicator is excessive, the water supply may contain other contami-
mants A% wall, and further testing 15 recommaenderd

ant in the air,

For example, you are probably familiar with harmless coliform bacteria, which are pres
soil, vegetation, and all warm-blooded animals. However, a positive fotal coliform bacteria tes!
result may be followed by tests for fecal coliform or E coli bactaria which, if prasent, would confirm
that sewaqe or animal waste is contaminating the water

Total dissolved solids [TDS) and pH are considered general water guality indicators, and may vary
over time depending on well rechara charartansties. The teses listed m Table 1, along with a test
for nitrate [see Table 4), provide & good routing analysis {as often as ance a year) for most rural
water supplies, unless there |5 a reason to suspect other contaminants.,

Table 1: General Water Quality Indicators

Acceptable

Indicator Limit Indication

Bactena Possible bacterial ar wiral contamination from human sewags o
I:I'lllluﬂl WHSLE

oH Walue ES5AS An important overall measure of water guality, pH can alter cormsivity
and solubility of contaminants. Low pH will cause pitting of pipes and
fixtures and/or metallic tasta. This may indicate that metals are being
dissohve. At 2 high pH, the warier will have & shppery feel of sota tasie

Total E00 maL Dizsolved minerals, like iron of manganese. High TS alsn may indicats

[izsohed hardnass (sealy deposits) and cause staming, or 8 saity, DiMter taste

Salids (TDS)
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Nuizance Impurities

Muisance Impurities are another cateqory of contaminants. While these have no adverse health

effects at low levels, they often make water unsuitable for many houszhold purposes. Nuisance
impunties may include iron, bacleria, chioride, and hardness. Table 7 lists some typical nuisance
Impuities you may see on your water analysis report. Accaptabla limite for nuisance impuritics

come from the EPA Secondary Drinking Water Standards

Toble 2 Common Muisance Impurities and Their Effecis

Acceptable
Contaminant Limit Effects
Chlondes 250 mg/l Salty or brackish taste; corrosive, blackens and pits staintess steel
Lopper (Cul 1.0 mgl Blue-green stains on plumbing fixtures; biter, metallic tasto
Iran [Fe) (1.3 may1 Metallic taste; discolored beverages; vellinwish stains on laundry
reddish bream stains on fturas
Manganese (Mni 0.05 mg/l Black specks on fictures; biter taste
Sultates {504 290 mg Bitter, medicmal taste; comosive
Iron Bacteria [iranpe- to brown-colored slime in water

Hardness i one contaminant you will also commonly see on the report. Hard water causes white,
scaly deposits an plumbing fixtures and cooking appliances and decreased cleaning action of soaps
and detergents. Hardness is the sum of the calcium and magnesium levels found in your water,
Hard water can also cause buildup in hot water heaters and reduce their effective lifetime. Table 3
will help you interpret your water hardness parameters

Hardness may be expressed in either milligrams per liter (mg/L) or grains per gallon (gpgl. A gog is
used exclusively as a hardness unit and equals approximately 17 mg/L or ppm. Those water sup-
plies falling in the hard-to-very hard categories may need to ba softened. However, as with all
water treatment, you should carefully consider the advantages and disadvantages of softening
before making a decision on how to proceed,

Advantages of softening vour water include increased effectiveness of detergents and soans
increased Iite of hot water heater elements, and the reduction of scaly deposits on plumbing fix
tures; ele. The disacvantages of softening your water included increased levels of sodium in soft-
ened waler, and increased potential for pipe corrosian, to note just a few. Since the level of sodium
can affect your health, consult your health professional about any impacts that softening your water
may have on your haalth.

Table 3: Hardness Classifications (Concentration of Hardness)

In Milligrams per Liter Kelative Hardness
{mg/L) Level
Helow 3.5 Below B0 anft
15070 B to 120 Moderatedy Hand
70105 1210 ta 180 Hard

10.5 &nd abave 180 and above Vary Hard
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Health Contaminants

The parameters outlined in Table 4 are some comman contaminants that have known health effects,
Ihe table lists acceptable limits, potential health effects, and possible sources of the contaminant
In public water systems; these contaminants are regulated under the EPA Prmary Drinking Water
Standards. Except for nitrates, tests for these contaminants in private water wells are usually done

cnly when a specific contamination is suspected

fable 4; Standards, Sources, and Potential Health Effects of Common
Regulated Contaminants

Acceptable Potential Health Effects
Limit Sources High Concentration
Fecal Coliform  zer Human sevwage and animal Gastromitestinal dwstress, shock,
Bacteria wastes |eaking Into well or infants, elderhy and the skk

grounthwaler soure are especially susceptibla
Flunrida 4.0 mgy/L In snuthwest Colarado, fluaride is Mottling of weeth and bones. I less
naturally leached from bedrock than 0.7 mo/L contact your doctor or den-

fist for recommendatsons about the need
for adkditional fluoride for small children
and tha eldarly.

Selenium 0.05 mgyl In soesthwest Colorado, selenium Dangerous to humans and animals

|5 naturalty leached from bedrock.  alike. Horses are especially susceptibie
exhibiting hoof damage, hair Ioss, still
born foals, weight loss, and even death
with long term exposure. Humans and
uther amimals share many of the
same symptoms

Lead 0.015 ppm lJzad in batteries; may be Mervous disorders and mental mpair-
lesached trom brass faucets, lead ment especially in fetuses, infants, and
caulking, | es.and lead young children. Also; kidney damage
soldered jounts blood disorders and hypertension; low

birth weeignis

Arsenic 0.0% rmgL* i southwest Colorado, arsenic 15 Dangerous to humans and animals
natwally leached from bedrock alike, May cause skin damags,
circalatory system problems and an
increased risk of cancer.

ral Blue baby disease in infants {birth
anima B manths); low health threat 1o
baialer children and adults

By-product of agricuh
fartilization; human a
waste leaching bo gro

Nitrates 100 migl

Radon 30 pifL MNaturally-oceurning radioactiv Breathing gas Increases chances of
farmeed from uraniem decay, can lung cancer; may increase risk ol
soep into 3 well water from stomach, eolon, and Mladder cancers
surrounding rocis and De released

1 the air as it leaves the faucet

* EPA 1 considaring lowering the limit in 2001
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Methane in Groundwater

Methane is a colorless, odorless and tasteless gas, which is produced by biological decay of organic
materials or by high temperatures acting on organic materials. These materials include coals
arganic rich shales, landfill materials, compost piles and other accumulations of organic materials
hoth above and underground. Methane is also prodeced in the digestive system of humans and ani-
mals, and has no known direct health etfect. The specific source of methane found in groundwater
in southwest Colorado, can generally be determined by detailed laboratory anabysis

Methane in water wells becomes a problem when it is allowed fo build up in confined spaces. High
concentrations of methane can displace oxygen, ar in the presance of a spark, can explode
Extensive testing for methane in water wells in southwest Colorado has been conducted during the
past ten years. As a result of this testing, many believe that methane concentrations below 1 mg/L
are considered harmless. Methane levels up to 7 mg/l usually are not @ concerm but should be mon
itored for changes. Batween 7 mg/L and 13 mg/L additional monitoring and treatment should be
considered. Also, care should be taken to wventilate confined spacea where well water 15 uscd
When methane levels are 13 mg/L or above, treatment is a must. These treatrments include some
form of aaration to remove methane from well water, and ventilation to allow the methane to sately
dissipate outdoors rather than accumulate within your home, well house or other confined space
When you find methane in your well water, additional regular testing and monitoring should be per
tormed since methane levels can fuctuate over time

Where Can | Get Additional Information?

Further assistance with interpretation of your household water quality test repart is available. if you
have any problems understanding the way the information 15 presented on the report, you should
contact the testing laboratory directly for explanation. To assist you in evaluating the significance of
your resolts, and any actions you should take to solve identified problems. or for further information
on contaminants not discussed in this publication, contact your local Health Department or environ
menial professional. If you wish to obtain more background information about the ccourrance of
contaminants and their effacts on household water quality, particularty as it pertains to established
drinking water standards, call the EPA Safe Drinking Water Hotline at (800) 426-4791. Or you
can explore sites an the Intemet starting with one of mare of the web sites listed on the nside back
cover of this booklel
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Where Can | Get Additional Help For Water Treatment?

Sources for water treatment assistance can be found in most Yellow Pages under the headings of
“Water Purify & Filter Equipment”™ or “Water Treatmant Equipment, Service and Supplies "
Additional assistance can be found by talking to the local Health Department, and in some cases the
|ahoratory that analyzed vour water  Care should be taken when a professional offers to test your

watar or to perform in home water quality teste, Many of these in-home tests are difficult to per-
form and can provide misleading information. Whenever possible use an indopendent testing labo

ratory that is certified

A

As with the use of any technical sarvice, care should be taken to assure yourself that the profes-
sional you have chosen has specific experience in the treatment of your water's problems. Ask for
referencas, cerbifications, training credentials and the names of others who have used their

services. Check with the Better Business Bureau for consumier complamts. Ask how long the pro

fessional has been performing his services. Don’t be shy, Obtain recommendations and quotations
fram mare than one professional. Verify the terms of warranty claims on both equipment and instal
lation. Ask to see the technical information on your proposed system before signing any contract. |f
you have any doubts about the contract drawn up by the professional, seek legal assistance BEFORE
signing, Look up web sites on the specific types of equipment that your professional recommends
falk to your frends. Ask questions, and if you don’t get satisfactory answers, don't buy until your
questions are answerad, 1l you can't afford the entire system initially ask for a recommendation on
a basic system to treat the major problem|s) to start with, and make sure that it will be compatible
with any upgrades in the future,

Hemember that you are the owner of a small domestic water treatment system. and just like the big
SvEtems in town, wours too will need 1o be maintained on a regular basis. Make sure that you are
pravided with the technical manuals for your system and ask your professional to set up a regular

maintenance schiedule for you to follow, mcluding follow-up and annual wisits by your professional
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ETCIA
Maintenance

Properly constructed privats watar supply systems require routine maintenance. These simple steps
will help protect your system and investment

* Always use licensed water well drillers and pump installers when a well is constructed, & pump
15 natalled, or the systam is serviced.

* An annual well maintenance check, including a wates chemistry and bacterial test, is recom-
mended, Any source of drinking water should be checked any time there is a change in tasta,
adaor or appearance, or anylime a waler supply systam Is senviced,

* Keep hazardous chemicals, such as paint, fertilizer, pesticides, and motor of| far away from your
wall and pump house

= Periodically chock the well cover or well cap on tog of the well Catsing (0 BNSUTE i1 i5 I
good repair,

= Always maintain proper separation betwean vour wall and buildings, waste systems, chemical
storage facilities and livestock corrals,

= Do not allow back-siphonage. For exampla, when mixing pesticides, fertilizers or other chemi-
cals, pever put the hose into the chemical tank or container

¢ When landscaping, keep the top of your well at least one foot above the ground. Slape the
ground away fram your well for proper drainage

e Taka care in working or mowing around your well A damaged cas ng could jeopardize the sani-
tary protection of your well. Do not pile snow, leaves, or ather materials around your well

* Keep your well records in a safe place. These include the construction report, as well as annual
water well system maintenance and water testing results,

* Be aware of changes in your well, the area around your well, or the water it provides.

* A licensed water well contractor can periodically measure the water level in vour well and its
production rate. He can also clean your well screen if there are indications af it becoming
plugged by minaralization or bactoria,

& When your well has come to the end of its serviceable [ife lusually more than 20 vears), have
your licensed well driller properly plug and abandon your well




The following basic techmigue has bean recommended by the Health Department for the disinfection
of domestic drinking water wells that have been determined to have bactenal contamination

Refore disinfection, inspect your water system (ar have it inspected by a professional) to determing
and carrect amy damage, faults or design problems that may exist, These problems may contribute
to the bactesial contamination found in vour well, Inspect all areas and surfaces that may be a
source of dust or other contamination in and around the system. After every possible contamination

sourca has been eliminated, the water supply should be disinfected as outhned below

1. Wearing rubber gloves and eye protection, add 1/2 cup of a 5% chlorine household bleach to 4
1/2 gallons of water. DO NOT USE any of the newer concentrated products, dry bleach or any of
the "Fresh Seent”, “Leman Scent” ar similar forms of bleach, Mis well and pour this solution
intn the well hetwesn the well casing and the pump deop line. 1F you shaold splash this splation
on your person or clothing, immediately rinse thoroughly with water. Wait about 15 minutes
befora completing the system wide disinfection noted in step 2 below

2 After adding the bleach and waiting as noted in step 1 above, continue as follows: Weanng eye
protection, open a faucet on the system and run the water until you can smell the chlonne
bleach odor. Turn off the faucat, Now do the same for ALL faucets on the systam. Allow the
bieach to remain in the entire system for 24 hours (at least ovemight). During this wait period
do not use the water for any purpose. This is to allow the disinfectant to kil all the bacteria
within the system, Aftar waiting 24 howrs [or overnight), flush out the chlonng bleach from the
system by running as much of the water on the ground as possible, DO NOT run the water into

your septic system as the chiorine bleach may disrupt the operation of the system

3.t yourwell doss not respond to twa or three treatments &8 descrnibed above contact a licensed
pump instalier

Wells with excessive bacterial contamination or wells that contain slime bacteria may require more
than one treatment or the installation of a permanent disinfection system. Two days after the sys-
tem is flushed obtain a sterile sample bottle from San Juan Basin Health Deparpenl sod collect a
sample of watar. Take this sample as directed from a clean water tap that does not have an aera
tion head (a possibla snurea of contaminatinn) and take it back to the Health Depariment as soon as
posaible (within & hours) for bacterial analysis

It you use a commercially available disinfection kit follow the manufactures directions. If your sys-
tem containg a cistern contact the Health Department or a licensed pump installer
before proceading.

Chlorination
Techniques




Troubleshooting
Guide

Q - Why does water not come from my well anymore?

A — Thare may be several reasons why water 15 not delivered from a well. Rrst check vour breaker
box to see if the breaker 15 tnpped. You should call a leensed pump installar to check the pump an
pump contral equipment, which may hava failed. The pump ingtaller can also check the water level
in the well, Overuse of the aguifer may have dropped the grouncwater level balow the depth of
your will

0 - Why does my well seem to pump less water than it used to?

A — Thver time mingrals or backeria can constrict your water well screen or your water system pump
or piping. Overuse or seasonal lack of recharge of the aguiter can also cause the groundwater leval
te drap and thus decrease the amoont of water that can enter the well. A licensed well driller or
pump installer ¢an clean your well screen and chedk vour pump, piping and water level, They can
also measure the yield of your well and compare It to the yield when the well was originally drilled

0 — Why does my pump seem to run every time | tarm on the tap?

A — The pressure in your water system 15 regulated by a pressure tank 50 that the pump does not
hava 1o be run evary time there 15 demand Tor water. The tank has an air bladder in it that can rup
ture. Have a licensed pump installer check the prassure tank,

0 — Why does my water leave stains on fixtures and clothes?

A — Your water likely has lots of dissolved minerals in it Have the water tested by a laboratory to
determing its chemical composition. You can then use the Water Treatment Decision Gulde in this
bookiet, or call a licensed pump installer to help you decide what treatment equipment may be
appropriate for your well and water

0 - Why is there a lot of sediment in my water?

A —Your well may have been improperly developed 1o remove excess drilling fluids and sediment
when it was drilled. Or your well casing or well seals may have failed. Have a licensed well driller
inspect the well and determing the source of the sediment

0 - Why does my water smell like sulfur or have sewer like smell,
A — Your well probably has bacteria in it. Have the water tested for bactenia immediately, The local
Health Departmant or a licensed pump inztaller can help disinfect the well and find the source of

the bacteria

0 - Why does my water smell or taste like chemicals?
A — Your well may be polluted with chemicals. Stop using the water immediataly, Call the Health
[Tepartmant tn help you bind oot where the sooree of tha chemical contamination may be and what

to amalyze your water for. Have the water tested by a laboratary for likely chemical pollutants

0 — Why doos my water fizz?

A — Your well water has gas dissolved in 1. This gas may be harmless air or carbon dioxide, 1t may
also be methana. Hawe the water tested by a laboratory 10 determing what the gas is and whether
or not 3 treatment Systam is necessary.




Water Testing
Glossary

Acidic — descriptive term used in reference to water having a pH of less than 7, pertains to the cor

rogiveness of water.

Acute Health Effects (acute toxicity) — Any poisonous effect with a sudden and/or severe onset
produced within a short period of time after using contaminated water, resulting in mild to severa
hiological harm or illness. Acute symptoms include, but are not imited to, upset stomach loose
gtool, bowel upset, and gastrointestinal difficulties. |f symptoms occur as a result of drinking con-
taminated water, medical attention should be sought prompthy

Aesthetic Characteristics — The nonhealth-related characteristics of water that make it desirahle
for human use. Generally taste, calor, odor, and turbidity are considered to be aesthetic charactens
tics

Alkaling — A water sample having 3 pH greater than 7 is alkaling (non-acidic)
Certified Testing Laboratory — & lab listed by the Colorado Department of Public Health &

Environment as qualified to test drinking water, Information about local state-approved labs s
available at the Health Dapartment

Chronic Health Effects — Chronic means Iong-term. Chronic health effects occur and persist as a

result of repeated or long term use of contaminated water. Often, it takes many years of exposure

for chronic health effects to occur. Chronic health effects include irreversible damange to intemal
organs, and changes to our gene structure, which can result in cancer, birth defects, disabilities, and
other problems,

Coliform Bacteria — A type of bactena that |5 found in the intestinal tract of all animals, including
humans, These bactena are used as an indicator of well cleanliness. If the coliform test is unac
ceptahle, it i3 an indicator that your well i3 polluted and that additional tests or reatments are
advisable, if the disinfection of your well does not remave the coliform bacteria seek the assistance
of your local Health Department. Unacceptable coliform tests are usually saen on your report as;

TNTC {too numeroua to count] and confluent growth

Concentration — The amount of & given substance [weight) in a specific amount of water (volume|
and is expressad as ma/L or ppm,

Contaminants — Naturzlly ocourring substances when present in high enough leveis maks wates
unfit for drinking and/or other household uses

Corrosive Water — Water that is acidie and "soft” may ba corrosive and may deteriorate plumbing
and leach toxic metals such as lead and copper from pipes

Corrosivity Index — One of the methods for assessing the scale dissolving (cormosivel or scals
formirg potential of waler. A positive number indecates a tendency to deposit calcium carbonate. [
the result is megative, it is an indication that the water will dissolve calcium carbonate and

Brhance Corrosion

Detection Limit — The minimum co
n the given testing method. Many lab reports will state what the detection limit is for

cantration of @ substanca that may be measured and reported

gach comtaminant



Water Testing
Glossary

Disinfection — The destruction of all pathogenic organisms, with chloring, czone, ultravialet "LV
Ighr. ar hiealing.

EPA — The abbrewiation for the Environmental Protection Agency, properly called, “the United States
Erwirarsmental Protection Agency.” This agency has the responsibility of developing and enforcing
Primary Drinking Water Standards. The EPA also develops, but does nat enforce, Secondary
Orinking Water Standards

Grains per Gallon (gpg) — Apothecaries” weight of 2 chemical substance in one gallon of watar
used in the water-conditioning trade 1o indicate hardness of water. One gpg equals approximately
17 mg/L hardness.

Hardness - A& water quality problem in much of southwest Colorado. Hardness 15 a relative term. i
describes the content of the dissoived minerals, calcium and magnesium, and 15 reported as grains
per gallon. Water with less than 3.5 grains per gallon is considered "soft”, while hard water above
7 grains per galion may attect the appearance of pluming fixturas, the litespan ot water heaiers,
and the effectiveness of detergents

Health Risk — The risk or likelihood that 2 chemical will adversely atfect a person's heatth
Estimating health risks 18 a complex and inexact scienca

Heavy Metals — Elements with higher molecular weights, which are generally toxic in low concen-
trations to plant and animal life. Examples include mercury, chromium, cadmium, arsenic, sehenium
ard lead

Hydregen Sulfide - & hazardous, paison gas that smells like rotten egos when it escapes from
water. Itis sometimes produced by bacteria in well water, It can be found in local water wells at
concantrations that are a nuisance but are not poisonous

lron Bacteria — Microorganisms that feed on iron in the water. They may appear as a slimy rust:
colored coating on the intener surface of a toilet flush tank or as a giob of gelatinous material in
1ne water

Maximum Contaminant Level IMGL) — The maximum [evel of a contaminant permitted in public
water supplies. Maximum contaminant levels are specified in the Pnmary Drinking Water Standards
set by EPA for contaminants that affect the safety of public drinking water.

Milligrams per Liter (mg/L) — Metric weight of a substance ina liter ol water. 1 ma/ L =1 ounce
per 7,500 gallons, (1 mo/L = approximately 1 ppm in water)

Nitrate — A salt form of the chemical, nitrogen. Tha presence of nitrates in a water supply general
ly indicates poilution by human or animal waste, and/for commercial Tertilizer

Nuisance Contaminants — Contaminants that affect aesthetic or functional aspects of water gual
ity and hawe little or no impact on health, They are managed by setting Secondary Maximum
Comaminant Level Standards

pollute water supplies, These can include trhalomethanes, pesticides, and volatile organic chemi-

cals such as gasolina
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Parts per Million (ppm) — Concentration of a substance on a weight basis in watar. 1 ppm=1
pound of a contaminant per million pounds of water (1 ppm in water = approximately 1 ma/L)

Pathogens — Live organisms that contaminate water such as bactenia, viruses, and parasites.

|:|H‘ — A factor wsed o measure the gcidity and alkaboly ol el Nalues Tor pH Tall un o suabe
ranging from O to 14. Water that has a pH of 7 is neutral; water that is acid has a pH lower than 7
and water that is alkatine has a pH greater than 7. The secondany standard for drinking water is a
pH between 6.5 and 8.5

Pollutants — Man-made substances introduced to the enviranment that at high enough levels can
make water unfit for human consumption or usa

Potahle Water — \Water fit for drinking.

Primary Drinking Water Standards — The Primary Drinking Water Standards are published, mon
tored, and enforcad by the EFA. Primary standards requlate contaminants which pose senous health
risks to the water usar, The primary standards are only enforceable in public water systems and
shiould be used as a guide for your personal drinking water wall

Private Water Systems — Any systems which do not meet the definition of public water systems.
for example, a private individual water source, such as a residential water wall. Private water sys-
tems are not regulated by the Colorado Department of Public Health & Ervironmant or EPA

Public Water System — In Colorado, & public water system is one that senves at least 15 connec
finns |For example households) or at least 25 individuals. Colorado Department of Public Health &

Envircniment and EPA regulations apply to public water systems.
Pure — Without contaminants ar pollutants.

Radon - A tasteless, odorless, colorless radioactive gas formed from dacay of uranium in roeks that
has been found dissolved in some groundwater supplies. Activities that release radon as vapar
from water include showering, bathing, and cooking. High concentrations of radon are known to be
carcinogenic and are linked with increased risk of lung and other cancers

Safe — The level of a contaminant or pollutant is low enough that no health problems will occur

Scale - Mineral deposits which build up on the inside of water pipes and water-using appliances,
like coffee pots. 1t s primarily made of calcium carbonate and usually associated with hard water

Seoondary Drinking Water Standards — The Sacondary Drinking Water Standards ase pubhished
by the EPA, Secondary Standards set desirable/ acceptable levels for nuisance contaminants, which

affact taste, odor, color, and other aesthetic and functional qualities of the water supply. These sec-
ondary standards are not enforced by law, but rather are guidelines for municipal water treatment
piants and state governments.

Total Dissolved Solids (TDS) — A good general indicator of water quality, which measures the
total amount of dissalved minerals, metals, and salts. Water with more than 500 milligrams pes

liter TOS is of marginal quality and may contain undesirable amaounts of calcium, magnesium, sul-
fates, chiondes, or other salts.
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arf by the Penisylvania Coopar

Toxic Metals — Arsenic, Barium, Chromium, Mercury, Selenium, Lead, and other toxic metals are
requlated by EPA Primary Orinking Water Standards. Toxic metals may be naturally ocourring in rock
arul oil, or may pollute water as a result of runaff or leaching from industrial or agricultural sites or
hazardous waste disposal

Toxicity — The toxicity |poisonous effect] of a water contaminant depends on the concentration of
the contaminant in the water and the period of time the contaminated water is consumed. Any
chamical can be toxic, if you swaliow enough of i1 Also, people react diffeiently o different toxic
substances: some people may be harmed more than others. Pregnant and nursing women, the eld-
erly. infants, |l or matnounshed people. and people taking medication may be especially vulnerable
to certaln contaminants

Turbidity — A cloudy condition in water dug to auspended silt or organic maftor

Vaolatile Organic Chemicals (VOCs) — Synthetic compounds which evaporate readily and are dif-
ticult and expensive to detect Primary Drinking Water Standards set limits o several wolalile
organic chemicals, mcluding the solvents such as tnchioroethylens and carbon tetrachloride, and the
nasoline component, benzene. Tests for synthetic organic chemicals are not routing and tend to be
fairly axpensive because of the difficult and precise laboratory work involved

Water Quality - Detarmined by these charactenistics: safety, taste, color, smell, corrosivity, staim
), and hardness

Text for W Quality Stardands and ol etatan, and Watsr Testing Giossary arg frealy sdapted from publicatons prosid

2 Extension, Qveqon Cooperatren Externsian, Vinginia Cocperative Extansion and tha

palth & Enwironment

Colorado Departmant of Public

Additional Notes:




Helpful Water Web Sites

US Environmental Protection Agency
Pt e epa. g o
hitp:/ o, epa. gov/ogwdw/standards htiml
hitpe P epa.gov/satewater) [stuff for kids to do)
wwnw.epa.gov/safewater/dwinfo/co him

EPA Regulations (a summary)

hittp:/fwwnw.epa.govsafewater/ source/therule.html

US Geological Survey
Pt/ Merater us0s. oo

http://water usgs.gov/og

Radon
Pitp:f fwwnn.epa.goviag)radon/

American Petroleum Institute
http: fwww.api.org/edu/

Center for Drinking Water Optimization
http:/ fwwniwicowo.ong

Wilkes University Center for Environmental Quality
bt/ fwilkesl wilkes.edu/~eoc/helpouide htm

University of Minnesota Extension Service - Water Resource Center

hitp:/fvnanw extension. umn edu/water

The Groundwater Foundation

http:/evww.groundwates org/ GWBasics whatisgw.hin

The Water Information Program - Southwestern Coloradeo
hitp:/fwawawowatennto.orgy

National Groundwater Association
hittp:/www.ngwa. org/public/public. htmi

hittpe/ v wellowner ong/

Water Quality Association
hp: /S whww. wia.on

USs Water News Online

hitp. /W uswaternews, com






