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What is a Public Water Supply?

* A water system that:
— Has at least 15 service connections or

— Regularly serves at least 25 persons daily for a minimum of 60 or more days in a
calendar year

* PWS Class:
Community: serves year-round residents (towns and subdivisions)

Transient non-community: Serves a transient population over six months per
year. (cafes, bars, campgrounds, motels... etc.)

Non-transient non-community: Not a community system but it does regularly
serve at least 25 of the same persons over six months per year. (Factories and
schools)

Non-Public: Multi-family subdivisions
* Less than 15 service connections and less than 25 persons served

* There are more than 2,000 PWS in Montana




Statutory Authority and
The Initial Mission

* Federal Safe Drinking Water Act
— Amendments of 1996: Sections 1428 and 1453
Required all states to “assess water systems’ susceptibility to contamination”
Using publicly available information sources
A first step in a multi-barrier approach to protect drinking water
Assessments are required — Planning is voluntary

¢ Assessments Steps: (SWDARs — Text, graphs, and mapping)
— Identify sources of water used by each public water supply
Determine where the water comes from — map those land areas
Inventory significant potential contaminant sources
Evaluate the public system’s susceptibility to potential contaminant sources
Provide the information to the public

* Original Deadline: 2003




Program Timeline

SDA amendments added - 1996
Funding available - early 1999

Montana’s program approved - November 1999

— A guideline document for source water protection
Deadline extended in 2003 to 2006

Initial mission completed - December 2006

— Public Water Supplies that were active in 1999

Work continues for new systems and new facilities (wells etc.)



What is Source Water?

* “Raw” untreated water used by a Public Water

Supply
— Ground water before it enters a well or spring box or
infiltration gallery

— Surface water before it enters an intake

— Some combination of these sources




What does the Source Water Protection
Program do?

* Primary Tasks:
— Work with Public Water Supplies (not private wells)

— Write Source Water Protection Reports (SWDARS)
— Help with the review of new wells and system changes

*  Other Tasks:
— Train public water supply operators
Provide public workshops — Septic Education
On-site inspections (Sanitary Surveys)

Provide technical assistance upon request to PWSs, WQ Districts, the public,
and Other DEQ programs

Participate in the Ground Water Assessment Steering Committee, Watershed
Advisory Council, Wetlands Council, and others as requested




Project Areas — Staff - PWSs

Approximately 2 063 Active PWSs in Montana
Percent of Active PYWSs in each Project Area

West Slope
Jeffrey Herrick
45%

~ 930

Upper Missouri
Carolyn DelMartino
25%

>500

Lower Missouri
Eric Sivers
1%
=~ 230

Yellowstone River
Jim Stims on
18%

=~ 400




Project Areas — Staff - PWSs

Approximately 2 063 Active PWSs in Montana




Where is the program within DEQ?

Water
Protection Bureau

Bonnie Lovelace Source Water Protection Section
Joe Meek
Wetlands Program

Viaste & Underground Tank
Management Bureau
Ed Thamke

Public Water and Technical & Financial
SUDGI'I.I'ISIDT_]S Bureau Assistance Bureau
Jon Dillard Todd Teegarden

Industrial & Energy Water Quality Mine Waste
Minerals Bureau Planning Bureau Cleanup Bureau
Meil Hammington George Mathieus Yic Andersen

Environmental Air, Energy and Follution Hazardous Waste
Management Bureau Frevention Bureau Site Cleanup Bureau
Warren McCullough Louise Moore Mike Trombetta

Case Management Air Resources Fiscal and _Fiscaland
Bureau Management Bureau Administrative Unit Administrative Services
Frank Gessaman Don Vidrine Syszan McEachern Jennifer Carlson

——— [ [ ———

o Permitting & Flanning, Prevention &
Enmrcement_Dl‘u'ISlﬂn Compliance Division Assistance Division
John Arrigo Steve Welch Art Compton

Remediation Division
Sandi Olsen
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Ground Water

Surface Water




Public Information Sources

— 24 Montana Natural Resource Information System

~ Montana Department of Dio;
. ] igital Atlas of Montana
- Environmental Quality <] f

Ground-Water Information Center
~ Montana Bureau of Mines and Geology
S Montana Tech of The Unbversity of Montana
130 t - Main Hall 314
-3997

scleacs for achanging workd P
USGS Activities in Montana: Biology Geology Mapping Water

Water Resources of Montana

Envirofacts Data Warehouse

recent Additions | Contact Us | Print Yersion  EF Search: I:I m

s Home = Envirofacts




Source Water Delineation and Assessment

Identify The Source of Water

Surface Water Example

Map Source: NRIS Program
Montana State Library
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Source Water Delineation and Assessment
How Does The Source Water Get To The PWS?

Surface Water




Source Water Delineation and Assessment

Delineate Source Water Protection Area




Source Water Delineation and Assessment
Inventory: Significant Potential Contaminant Sources

Used for both Surface Water and Ground Water

ntial Cr

MPDES
Iunicips
- g Iunicip:
_4 Large Cuantity Generators High
-ound Injection Wells
Wastewater Treatment
COHpT LS




Source Water Delineation and Assessment
Inventory: Significant Potential Contaminant Sources

L _ I General Intake Areas
] svill Response Region
Transportation_Crossings
[ Highway Crossing
@ Rairoad Crossing
- | WasteWater Discharge Sites
@ Municipal

(»]  Storm Water

@® Industrial

® Confined Animal Feeding Operation
A ] Underground Storage Tanks
A Active UST with Leak History

A Inactive UST With Leak History

A Active UST - No Leak History

Other Potential Contaminant Sources
—— Railroads

— ighwayS

————— Petroleum Pipeling

o Fipeline Canals Crossiing

® Landiils

& LB_State SuperFund

@& Hazardous Spill Site

% Regulated Toxic Release Site

General Ground-VWater Flow
== Direction (From Hutchinson 1983,
and Olson and Reiten 2002)




Source Water Delineation and Assessment
Inventory: Significant Potential Contaminant Sources

|1 _ _! General Intake Areas Other Potential Contaminant Sources
{1 spill Response Region —+—+ Railroads
Transportation_Crossings m— Highway's
[] Highway Crossing Petroleum Pipeline
@ Railroad Crossing Pipeline Canals Crossiing
WasteWater Discharge Sites Landfills
® Municipal LB State SuperFund
(«) Storm Water Hazardous Spill Site
™ Industrial Regulated Toxic Release Site
@ Confined Animal Feeding Operation
General Ground-Water Flow

|Underground Storage Tanks = Direction (From Hutchinson 1983,
A Active UST With Leak History and Olson and Reiten 2002)

A, Inactive UST With Leak History
& Active UST - No Leak History




Source Water Delineation and Assessment
Watershed Level Inventory

Spill Response Region Landuse / Landcover

Forest Grassland
1% 20%

Agricultural

: Land
\_ Int=nzity

Residential

:" Ground Water

and

|,___| General Intake Areas
[ spill Response Region
Landuse / Landcover

- Open Water

[ 1wetlands

I Forest

|:| Grassland/Herbaceous
[] Agricultural Lands

[ Pasture/Hay

[ ] Low Intensity Residential
I High Intensity Residential

JRS - 07 - 2007
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Source Water Delineation and Assessment
Susceptibility Analysis

Step 1

How Close
How Big
How Dense

Identified How Toxic Hazard Rating

Significant High

Moderate
Potential Contaminant Low

Sources

Municipal Sanitary Sewer
(petcent land 115e)
pped Agriculiural Land

cett land use)

Step 3

Are There
Barriers?

Step 4

Susceptibility
Rating

Very High
High
Moderate
Low




Source Water Delineation and Assessment

Identify The Source of Water

Ground Water
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Source Water Delineation and Assessment
Identify The Source of Water

Ground Water

RECHARGE AREA

DISCHARGE AREA

PUMPED WELL

Confining bed

Confined |
aquifer Centuries

Confining bed

Confined . .
aquifer Millennia




Source Water Delineation and Assessment
Identify The Source of Water

Lateral Radius = =
|“ of Influence 'l 100 ft. Radius Circle around a well
e Zone of Exclusion

e Control Zone
Unsaturated Fone

——

Unconfined

_FS-and and
r Gravel
Aquifer

Saturated Fone

:::3— Confining
Layer _ > "y
Bedrock - e —_ _
i Source Water |
* - _ _.a& Protection Area
- 5 _|.

Zone of Contribution
* Inventory Region

WGTETI




Source Water Delineation and Assessment

How Does The Source Water Get To The PWS?
, '.. .~._____+' .H; F

MBMG - Well Driller’s Log

From To Description
] 3 TOPSOIL
12 SANDROCK GRAVEL
12 25 ROCK AMD GRANEL
25 34 BRCAWR CLAY
34 56 HARD BROWN SANMDSTOME (WATER 44-53 FEET)
S6 65 HARD GREY SAMNDSTOME
66 69 BRI SANDSTOME

59 T2 | GRAY SHALE



Source Water Delineation and Assessment
How Does The Source Water Get To The PWS?

Conceptual Model for Ground-Water Flow

Ground Water ‘

Alluvial
Terrace Alluvial Terrace
Deposit Deposit

General
Location of
Ahsarokee Active City
Well

Rosebud Creek




Source Water Delineation and Assessment

Delineate Source Water Protection Area




Source Water Delineation and Assessment
ions for Delineating Ground-Water Sources

Figure 1: General Location

\ w% ;\'

@  Fublic Water Supply. MT 0004451
] inwentory Region
— Road

River/Stream

= General Groundwater Flow
Direction




Source Water Delineation and Assessment
Significant Potential Contaminant Sources

City Wells
Wl 3 - Adtive
WellS - Adive
Wl 5 - Adive
Wl 9 - Adive
Wl 2 - Inadtive
Wl 4 - [Inadive
Wl B - Inadive
Wl 7 - Infiltration Gallery
i'_-“__-_i StilbvaterWells - Inventory Region
D Rosehud Creek WWells - Invertary R edion
¥ Remediation Response Site
= Municipal Wastewater Discharge
Potential Contaminant Sources
Underground Storage Tanks
A& Adive UST - Leak Higtory
A Adtive UST - Mo Leak History
A Insctive UST - Leak History
[ High Septic Density
|| Moderste Septic Density




Source Water Delineation and Assessment
Significant Potential Contaminant Sources
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Source Water Delineation and Assessment
Watershed Level Inventory

Ground Water
and
Surface Water

Landuse In the Recharge Ragion

Gracciand Agrioutbural
Land

Low Intenciy
Racldantial
a%




Source Water Delineation and Assessment
Susceptibility Analysis

Step 1

How Close
How Big
How Dense

Identified How Toxic

—

Significant

Potential Contaminant

Sources

Hazard Rating

High
Moderate
Low

Step 3

Are There
Barriers?

Step 4

Susceptibility
Rating

Very High
High
Moderate
Low

(LT SWPP Table 6) TNCONFINED AQUIFERS: Hazard of potential contaminant

Point Sources Within 1 year TOT

Septic Svste ms

Municipal Sanitary

BEWET More than 50 percent of region

(percent land use)
Cropped Agriculiural

Land More than 50 percent of region

(tercent land use)

Mlore than 300 per sq. mi.

Between 1 to 3 years TOT

20 =300 per s, mi.

20 to 50 percent of region

20 to 50 percent of region




Source Water Delineation and Assessment
Susceptibility Analysis In The Report

Table 3: Significant Potential Contamdnant Sowrces

\Sotzrce

Contamninant

Hazard
Eating

Barriers

sus ceptbility

Management

Large capacity
septic system

FPathogens,
nitrate

Aquifer depth =100 feet below

ground surface (has)

Intake depth of =50 feet below
static water lewel

Thick clay layers overlie the
agufer

Distance from the PTWS well(s)

Maderate

Propetly operate and mamtain on-site septic

tanls drainfield and distribution lines.

High Density
Septic systerns

Pathogens,
ttrate

Down Gradient
Distance

Encourage and support city and county
efforts to extend city sewer or to promote
maintenance of septic tanks and distnbution
lines.

Cultivated
Croplands

Fertilizers,

pesticides,

pathogens,
tutrate

Moderate

Down Gradient location of portion
of land

Thickness of confining layer

Encourage and support city and county
efforts to provide educational mformation,
matenials and resources to land owners on
the proper application and storage of
pesticide and fertilizers; inplement
agricultural BMPs




Finalizing The Report

« SWDAR
— Send Draft Report to PWS Operator
— Modify Report Based On Operator Comments

— Final review and concurrence form (= 40%)

— “Publish” Finalized Report
 Print Copies For Files
* Send To The Operator, Water District Board, Others
* Publish On The DEQ Website

tow. INIQINTANA

Water Protection Program
Query System

Choose a Value to Search for Source Water Supplies




Release The Information To The Public

Draft

City of Billings
Public Water System
PWSID & MTO000153

City of Laurel
Public Water System
PWSID = MT 0000270

Lockwood Water and Sewer District
Public Water System
PWSID # MT000156-005

Date of Report: 02/09/03
Revised Date: 04/07:04

SOURCE WATER DELINEATION AND
ASSESSMENT REPORT

PWS Contact Person:
Boris A, Krizel:
Frwironmental Fngineer

PO Box 30938
Billings, MT 32119

Phone: (406) 247-8517

/Source Water Delineation and
Assessment Report

Town of Absarokee

PW3ID MT00003

Report Date: August 17, 2004
Fevised:

Certified Operator:
Andy Jensen,
406-328-4748

Owner:
Town of Absarokee
POBOX 365
Absarokee, Mt. 59007
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Status

Approximately 2 063 Active PWSs in Montana

Legend

@ SWDOAR Completed
® SWDOAR In Progress




Status

* Original Mission
— Completed: December 2006 — Systems active in 1999
— About 80 new systems added each year
¢ Current Status:
— Total 2,063
— Completed 1,934 about 94%
— Need Reports 129 at this point in time




Findings
Most Threatening Potential Contaminant Sources

How many times are these potential contaminants assigned Very High or High Susceptibility for Community and
Non-Transient Non-Community Public Water Supplies?

Note: This analysis has not been completed for all PWSs at this time




FUture Work West of Billings

West of Sidney

Hamilton area
e ‘-"('t—-r—-'_‘ e .

A




Future Work
Source Water Protection Planning

* Source Water Protection Planning

— Voluntary but very important

— Builds off of the SWDAR

— Montana Rural Water Association also helps develop plans
* Expands management options

— Attempt to reduce or remove threats to the source water
* Adds contingency planning

— Emergency Planning and preparedness

— Starts the effort to identify alternative water sources

— Raises community awareness of local 1ssues and management options




The End

Thank You

Source Water Protection Program
Department of Environmental Quality

Presentation By: Jim Stimson
(4006) 444-6832

Email: jistimson@mt.gov
Program Supervisor: Joe Meek

(406) 444-4806
Email: jmeek@mt.gov

October 24, 2007




More Detail Slides

Multi-Barrier Approach: Barriers Listed
Susceptibility Analysis (Slide 1)
Susceptibility Analysis (Slide 2)

Aquifer Sensitivity & Significant Potential Contaminants Tables

Hazard Assignment Tables

Funding




Multi-Barrier Approach

1) SDWA:
assessing and protecting drinking water sources,
protecting wells and collection systems,
making sure water 1s treated by qualified operators,
ensuring the integrity of distribution systems, and
making information available to the public on the quality of their drinking water.

2) GWR Version:
sanitary surveys,
triggered source water monitoring,
hydrogeologic sensitivity analyses (HSAs),
routine monitoring,
corrective action, and
compliance monitoring.




Source Water Delineation and Assessment
Susceptibility Analysis

Susceptibility
Rating

One Step Higher
than Hazard Rating

How Close

. Very High
How Big Hyighg
HOW Dense Moderate

Low
Identified How Toxic Hazard Rating Step 3

Significant High Are There Step 4

Moderate B . 5
Potential Contaminant Low arriers:

Sources

—)

Example 1: PCS assigned High Hazard — No Barriers — Susceptibility = Very High

Example 2: PCS assigned High Hazard — One Barrier — Susceptibility = High
Example 3: PCS assigned High Hazard — Multiple Barriers — Susceptibility =




Steps To Assign Final Susceptibility

entf e eR G ORI t Significant PCS: Facilities or Locations where
entity Fotenlial Lontaminan potential contaminants are generated, used, stored,
Sources (PCS) transported, or disposed.

Point Sources: Proximity To Well (How Close)
- Non-Point Sources: Aerial Extent (Density) of Land
Assign Hazard Use or Land Cover

Rating Confined Aquifers: Construction & Condition of PWS
well and other wells in the inventory region

Barriers: Anything that decreases the chances that
Identify Barriers contaminated water will reach a public water supply.

Example: Hazard Rating # of Barriers Final Susceptibility Rating
High None Very High
High 1 High
High Multiple Moderate

Assign Final

Susceptibility Rating Moderate None High
Moderate 1 Moderate
Moderate Multiple Low




Miscellaneous Slides

Aquifer Sensitivity & Significant Potential Contaminants

Low Source Water

Moderaie Source Water Sensitivity Sensitivity

seditnetits [ confined) Bec
C
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Table 9a, (MT SWPFPP Table 6) SURFACE WATER SOURCES: Hazard of potential contaminant

sources,

Miscellaneous Slides

somrces.,

Table 9b, (MT SWEFF Table 6) TNCONFINED AQUIFERS: Hazard of potential contaminant

Potential
Contaminant Source

High Hazard

Moderate Hazard

Low Hazard

Point Sources

Within 1 year TOT

Between 1103 years TOT

Orver 3 years TOT

Potential Contaminant Source | High Hazard Moderate Hazard Low Hazard
Patential for dirsct Potential for discharge to GW Potential contaminatt =
Point Sources discharge to Source Water that is hydraulically connected | sources present within H aZ al'd AS Slgnment I able S
to 3V the watershed
. More than 0 -300 Less than
Sepiic Systems 300 per sq. tnd. pet 3. mi. 50 per sy, mi.
Municipal Sanitary Sewer More than 50 percent of 20 to 50 percent Less than 20 percent of
(petcent land use) region of tegion regiomn
Cropped Agriculiural Land MWore than 50 percent of 20 to 50 percent Less than 20 percent of
(percent land use) tegion of tegion tegion

Septic Systems Idore than 300 pet sq. i 50 =300 per gq. il Less than 50 per sq. mi.

Municipal Sanitary

Sewer Ilore than 50 percent of region 20 to 50 percent of region Les.s than 30 peroent of
regiogn

[percent land use)

Cropped Agricultural

Land Mot than 50 percent of region 20 to 50 percent of region Lesls than 20 peroent of
regiogn

(percent land use)

Table 9c. CONFINED AQUIFERS (mo dified from VT SWPF Table 6): Hazard of potential
contaminant sources.

Potential The PWS well is not Other wells in the inventory region (| All wells in the inventory
Contaminate sealed through the are not sealed through the region are sealed through
Sources confining layer confining layer the confining layer
Point Sources High Mloderate Lowr
Septic Systems High: =300 Moderate: =300 Low
(# per square mile) Moderate:  50to 300 Low: <300
Lonar: <30
Sanitary Sewer High: =50 Moderate: =50 Low
(% land use) Moderate:  20to 50 Low: < 50
Lowr: <20
leplac;'d il.'llg}; N : ;3 i‘hd.erate: z ; g Table 10. (MT SWPF Table 5). Relative susceptibility to specific contaminant sources as
(% land use) Lni{_erate' tz 20 i determined by hazard and the presence of harriers.
' Hazard
F Barrie
resence Of s High Moderaie Low
Mo Barri Very High Moderate
¢ Harriers High Susceptibility Susceptibility Susceptibility
One Barrd High Moderate Low
ne Barrier
Susceptibility Busceptibility Susceptibility
Multinle Barrs Moderate Low Very Low
aArTIeYs
s Susceptibility Busceptibility Busceptibdity




Funding

* In 1999 — $1.4 Million
— One time funding allocation for Montana
— Intended to cover work through 2003
— Funds were expended by 2006
— Allowed approximately $675 per source water assessment

* Current Funding:

— Harmarked set-asides through SR Grants (Federal §)
— DEQ — EPA Performance Partnership Grant




Source Water Delineation and Assessment
How Does The Source Water Get To The PWS?




Zone of Influence (ZOI) & Zone of Capture OR Contribution (ZOC)

WHPA Delineation Usig Hydrogeologic Mapping
{Use of Groundwater Divides)

LAND SURFACE
WHPA

STREAM
VALLEY

Al

STREAM WHPA CRAWDOWN GROUND-WATER

\ }:nmmuns/ DIVIDE
[f

e

LEGEND:
E Water Table
®  Pumping Well
Ground-water Divide
“—u Direction of Ground-water Flow
WHPA

{From EPA Jung, 1987)



Zone of Influence (ZOI) & Zone of Capture OR Contribution (ZOC)

/.0l is the cone of depression

— Atrea around the well where the water
level or potentiometric surface is
lowered

Z0C 1s the area down- and up-
gradient that contributes water to
the pumping well within some
time frame.

— Contaminants released in the ZOC
will ride gw-tlow down slope to the
well screen.

* Moving at the average linear velocity of
water through the rock/deposit matrix.

WHPA Delineation Using Hydrogeologic Mapping
(Use of Groundwater Divides)

LAND SURFACE

STREAM
VALLEY

LEGEND:
E Water Table

Lateral Radiug
of Influence

Ungaturated Zone

I _
“ Unconfined

Saturated Zone _Sand and

" Gravel
J Aquifer

::3— Confining
Layer
Bedrock




