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 PART ONE

1. INTRODUCTION

In 1994 EPA initiated tlns study of the benefits and costs of wellhead protect1on (WHP).
The purpose of the study was to compare the cost of local wellhead protection to the cost of
contamination which could have potentially been avoided asa wellhead protection program is crried

" 'out. Additionally, the information is these case studiés is intended to assist local decisionmakers
. assess the value, cost and feas1b111ty of unplementmg wellhead protection in their communities.
. While the results reported below for the seven communities are neither exhaustive nor statistically

representative of all communities, they do provide an indication and present the potential extent and
range of benefits for a prevention program to protect community drinking water sources. EPA also
was interested in collecting observations on the study communities' expenences in respondmg to’
contammatlon incidents and in developmg and 1mplement1ng WHPPs

‘ Substantlal 1nformat10n exists on the direct costs of remedlatmg, treating, or'replaeing
contammated drinking water. Some information also is available on the costs of developing and

- implementing preventive ground water protectlon programs. Less information is available on the -
‘indirect costs of unremediated groundwater contamination. These various types of data have not.

been systematlcally complled analyzed and compared however

The project development and’ methodology are presented below Benefits are cons1dered to

be the possible avoided costs to government and the private sector of remeédiating contamination and

threats to ground water sources of drinking water for community water systems. Costs are the local,

- State, Federal and pnvate sector funds spent for ‘wellhead protectlon development and

unplementatron The seven communities mcluded in this study are:

. Borough of Gettysburg, Pennsylvania
Eastern Lancaster County, Pennsylvama
Village of Gilbert, Louisiana N
Town of Dartmouth, Massachusetts .
' .. City of Tumwater, Washington '
.7 .. . Cityof Middletown, Ohio
. " Town of Norway, Maine’

A detalled analysis of the results of these case studies is reported in: “Beneﬁts and Costs of
Prevention: Case Studies of Community Wellhead Protection; Volume 1; Source Water Protection
Business and Economics Series Report No. 2, November 30, 1995, Office of Ground Water and.

Drmkmg Water, U.S. Env1ronmental Protectlon Agency, Washmgton D.C. 20460
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1.1 Definltlon of Benefit

The benefits that individuals and businesses realize from WHP fall into two categones The
first is the benefit accruing from the use of water as a commodity for drinking, and for agricultural
" and industrial purposes. “Because markets exist for water, the commodity value usually can be
calculated. The second fype of benefits are called resource benefits. They include the benefit of:-
(1) being able to use groundwater as a resource sometime in the future, (2) having a source of water
for future generations, and (3) knowing the ground water is not contaminated, even if it is not used.
Because markets generally do not exist for resource benefits, they are not usually calculated

The technique used in this study to measure commodrty benefits is known as the avozded '
cost method. This technique estlmates the costs that would be incurred in the absence of a WHPP.
Because a WHPP is designed to prevent these costs, they are treated as "benefits" of the program and
- are called avoided-cost benefits. : -

The use of the avoided cost technique is premised on response costs. If ground water may
be contaminated, communities and others that rely on that water can expect, at somie point, to incur
costs associated with respondlng to contamination. The expected value of these costs depends on:

® . The cost of actions taken in response to contammatron Wh1ch generally include °
remediating or treating the water, or in cases' of severe contammatlon -developing
alternative water supphes, — A

The costs of damages that result from the contarmnatlon, such as losses in
agncultma crop productlon or. mcreased mdustnal producuon costs; and ’

L The probablhty of contammatlon |
An effectlve WHPP will 51gmﬁcant1y reduce the likélihood of contammatlon thereby reduclng the
* expected-cost of contamination responses and damages. If the costs associated with responding to -

~ contamination can be avoided by 1mplement1ng a WHPP, the avo1dance of these costs is- regarded
as a quantifiable or tangible beneﬁt - ,

The second step in quantlfymg the beneﬁts and costs of WHP isto assess:
® The cost of developmg and unplementmg the WHPP and

® The probablhty that the WHPP will prevent contammatlo_n.

|
i
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‘For purposes of calculating beneﬁts and costs; we assume that a conitamination incident has a 100
- percent probability of occurring and that the WHPP will be completely effective. We note, however,
" in Part 2, that some of the WHPPs have weaknesses wlnch may reduce their effec‘nveness in certain
circumstances. : A

Th1s report. encompasses the results of five case studies of commumtles ‘which have
experienced contamination of ground water sources and have implemented WHPPs.! The objective
of each case study was to quantify, to the maximum extent possible, the costs of responding to
contammatlon and the costs of developmg and implementing the WHPP : '

12 Methodology |

( Three broad types of mformatlon gulded the development of the study methodology and the
selectlon of case studies:

° Community/public water system’ (PWS) description (e.g., population land use
‘patterns, geology and hydrology, number of wells, and ﬁnan01a1 and management
- charactenstlcs of the PWS); '

LI H1story of the contamination mcldent and WHPP development (e g., discovery,
characterization, and response to contamination, and development and implementa-
tion of preventlve measures); and :

'S ‘ Cost data (e g., cost to prov1de replacement water, aquer remedlatlon costs, and
o ’costs of developing and 1mplement1ng a WHPP). : :

‘The study team developed a comprehensive list of reqmred data elements w1thm each of the three '

g categones The team also identified probable sources of information for each data element (e.g., data "

bases, knowledgeable staff, or local/state/federal agencies). The team consulted with EPA staff on
the proposed data element list, and refined the list based upon EPA's mput :

1.2.1 Pilot Study
The study team conducted a pilot 'vstudy to validate the proposed case study method‘ology.‘ :

Early in the development of the methodology, the team proposed that two geologically and -
'socioe'conomically similar communities could be studied and c_ompared. ~One community would =~ -

~ 'The study also included two pllot case studles one each ofa commumty that has expenenced contammatlon and
a commumty w1th a wellhead protectlon program :

;
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serve as t.he subject of analysis on the costs and effects of WHP, and another as a reference"
community from which to compile data on contammatlon o

To mirimize project’co_sts, the study team decided to focus on a pair of communities within
a few hours' travel by car from Washington, DC. At the recommendation of EPA Region 3 and the
Pennsylvania Department of Environmental Resources, the team selected Gettysburg, Pennsylvania .
and four communities in nearby Lancaster County for the pilot study. A well in Gettysburg has been -
contaminated by a nearby dry cleaning facility. The four localities in Lancaster County are co-
developing a regional WI—IPP The two commumtles appeared to be similar enough that therr costs
could be compared : _ " ,

The p110t study vahdated the proposed methodology for collecting data and demonstrated that
the types of data sought were appropriate. The project team discovered, however, that despite a
similarity in geology, the socioeconomic differences between the two communities would not permit
an accurate comparison of costs. As atesult of the pilot study, the project team decided that each
subsequent case study would focus on a single community that had experienced a contamination .
incident and developed a WHPP. This would eliminate the tlme-consummg step of 1dent1fymg an
analogous reference community and simplify the analysrs

1.2. 2 Case Study Selection

To be certain that the project would be representatlve of the nation as a whole the prOJect ,
team made an effort to include case studies in several geographic regions of the country. The EPA
Work Assignment Manager asked ground water protection and/or drinking water staff in several
EPA Regional offices to recommended pomts of contact in state environmental agencies. Because
‘state staff often work closely with local communities on contamination and WHP issués, the project
team consulted with them early in the case study selection process. The team asked state staff to
recommend communities Where '

® The response to a contammatlon 1nc1dent 1s underway and the cost has been N
documented reasonably well; : -

WHPP development is. sufﬁclently far along to perrmt estunatlon of both
development and 1mplementatron costs;

Local staff would be willing to participate in mtervrews and assrst in gathenng cost
: data :

The availability of data became a dnvmg factor in the selectron of case stud1es where

contammatron incidents occurred long ago, or were the subJect of htrga’uon reliable or complete data i
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: mlght not be avallable Slmrlarly, cases Where contammatlon mcrdents or WHPP development had
occurred recently Would not prov1de sufficient data on:ongoing costs. : ‘

- State staff typically nommated several potentlal case study commumtres in the1r states. The |

project team then contacted local officials in the communities to determine ‘their intefest in -
participating in the study, and to request information on the contamination incident and the WHPP.
The team reviewed preliminary data on the community, such as recent samtary surveys, WI-IP

proj ject reports or contammatlon assessments ’

The dec1s1on to seek communities that had expenenced contammauon and had developed'
a WHPP simplified the analysrs but greatly increased the difficulty of case study selection. The

study team screened several communities that have well-documented contamination incidents, but -

_are only in the early stages of WHPP development, or vice versa. The study tearn fried to select
communities that. offered the most complete documentation on both contamination and WHP. In

. some cases, this meant rejecting communities that offered more complete information on elther
contammatlon or WHP, but not both ‘

1 2.3 Slte VlSlts

i

As mdrcated in Sectron 1.2.2,EPA Reglonal ofﬁces and/or state environmental Staff prov1ded -
the name of a primary contact person (usually the PWS operator) in the’ communities. “Upon

- . selecting a community as a case study, the project team contacted the PWS operator to schedule a

k vrslt, and to 1nqu1re about other appropnate contacts

» The team set up mterv1ews w1th local state, or EPA Regronal staff- mvolved with either

. responding to the contamination or developing the WHPP. These staff included: PWS -operators; -

state/local health department officials; property, owners, real estate agents, or tax assessors who

- would be familiar with the effects of contamination or WHP on property values; consultants and

. engineers working with the community on contamination or WHP;. ofﬁclals at. the agency
respons1ble for aquifer remedratron state dnnkmg water program staff and pnvate citizens. '

The team traveled to the communities to mterv1eW these staff in person. By bemg on-s1te -
the team was able to interview multiple staff within the same offices, gather decision documents or
project files, and collect background information on the community. The team also visited the
- contamination srtes and Wellﬁelds When poss1ble to establish a visual pomt of reference

1. 2.4 Assessmg Costs and Benefits
While onsite, the project team collected data on the costs of résponding; to contaminationand -~

_developing and implementing the local WHPP.  The study team consulted decision documents,
consultant reports, WHPP documents, PWS budgets equlpment mv01ces, and contract mformatlon

5
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The most problematlc costs to 1dent1fy were 1nd1rect costs (e. g financial effects of
contamination and WHP on businesses and property owners). None of the incidents has affected a
Jarge geographic area, so the number of potentially affected residences arid businesses is relatively
small. Often, the volume of property transactions would not permit a comprehensive analysis of
effects on real estate values or property salability. Further, aquifer remediation has not begun in
several of the communities (Gilbert, Tumwater, Middletown), so visual clues about contamination
(e.g., air strippers, soil removal) are not present. In these communities, the extent of the
contamination may not be .apparent, or the incident may not have immediacy for local citizens.
Thus, it may be too early for indirect effects to manifest themselves. In the few cases Where indirect
costs appear to be present, only anecdotal data were avallable -

Because many .communities are in the early stages of respondmg to contamination or
developing their WHPPs, the- project team frequently had to estimate out-year costs. For
contamination incidents, the team relied on preliminary decision documents (e.g., conceptual desrgn
reports) and presented costs of the most 11kely or preferred rémedial scenarios. To estimate ongoing
WHP costs, the team asked knowledgeable staff to estimate the "unit" cost of an element ‘of .
implementation, such as an inspection ora round of ‘monitoring. Usmg this mformatlon the team
pIOJ jected annual WHPP 1mp1ementat10n costs : :

Based upon the data collected the team arrayed costs to date (.e., from the d1scovery of
‘contamination/inception of the WHPP until September 1995) and projected future costs (from
October 1995 to September 2005) into cost spreadsheets. For purposes of comparison, all costs were "
ad_]usted to constant 1994 dollars. Future cost streams were dlscounted to the present ata 7 percent
annual mterest rate. : ‘ :

1 2 5 Preparatlon of Case Study Reports

The study team developed a prototype case study report format and submitted it to EPA for’
review. Based on EPA's comments, the team revised the report format. The reports describe the
community and PWS, the contamination incident, the response to the contamination, the costs of
contamination, the WHPP, and costs of WHP. - The case study reports accompamed by the
benefit/cost spreadsheets appear as an appendlx to thlS report .

1.3 Orgamzatlon of thls’Report

. The remainder of thls report is organized as follows: -

° Benef VCost Case Study Reports' contam the summanes of the seven case :
» communities.
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L 2 Part Two - Lessons Leamed summarizes observatlons made by the project team',
-in the course of preparing the case studles and discusses the policy 1mp11cat10ns of .
some of the case study findings. :
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2. BENEFIT/COST CASE STUDY REPORTS |
The Benefit/Cost Case Study Reports for the seven communities in this stﬁdy appear bé‘ld\'x(r -

in the following order: ‘ . - ' ' -

Borough ‘Aof Gettysburg, Pennsylvania

Eastern Lancaster County, Pennsylvania

* Village of Gilbert, Lc;uisiana'
Town of Dartmouth, Massachusetts
.City of Tumwater, Washingtbﬁ ‘

' City of Middletown, Ohio

Town of Norway, Maine




- Contract No. 68-C4-0011
. Work. Assignment No. 1-14

Beneﬁt/Cost Analysis of Preventmg Contammatlon.
Gettysburg, Pennsylvama |

' ‘Sep‘te‘mber 30, 1995

~ Submitted to:
~U.S. Environmental Protection Agency .
Ground Water Protéction Division
Techmcal and Informatlon Management Branch
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BENEFIT/COST ANALYSIS OF PREVENTING CONTAMINATION .
GETTYSBURG, ADAMS COUNTY PENNSYLVANIA :

. One of the water supply wells in the historic borough of Gettysburg, PA is
contaminated by carcinogenic volatile organic chemicals. The contamination, discovered
during state-required pre-operation water sampling, has been traced to a ﬂoor dram 1nsrde a
dry cleaning establishment located 600 feet from the well.

As a result of the contamination, the Gettysburg Mun1c1pal Authorxty (GMA) must
conduct extra monitoring and treat the water with an air stripper prior to usage. The S
Pennsylvania Department of Environmental Resources (PADER) has listed the dry cleaners
site on its priority list of contaminated sites.- PADER intends to install a complex treatment
system that will treat the hrghly contammated ground water around the site.

10 COMMUNITY DESCRIPTION .

The Gettysburg Municipal Authonty (GMA) provrdes dnnkmg water to the borough of
Gettysburg, and portions of the surrounding townships of Straban and Cumberland.’
Gettysburg, the seat of Adams County, is located in south—central Pennsylvania. ‘Its year-
round population is approximately 7,025. Much of the local economy is centered around
‘agriculture, tourism, and two local colleges. - ‘ ‘

1.1 Land Use

_ Gettysburg, located at the junction of several principal routes through Adams County, |

has evolved into a relatively busy commercial, institutional, and residential center. In
contrast, much of the rest of the county remains rural in character, consisting of farms,
orchards, open fields, and woodlands. The population of Adams County is centered in’ -
Gettysburg: the population density in the borough is 4,391 persons per square mile, in
contrast to the county’s overall’ populatron densrty of 149 persons per square rmle

According to the 1992 U.S. Census of Agriculture, 56 percent of the land in Adams

County is farmland. The county is one_of Pennsylvania’s top producers of apples, peaches,
. :turkeys, and eggs. Agncultural productxon generates over $123 xmllron in annual revenues.

The Gettysburg Natronal Military Park and Ersenhower Natronal HlStOl’lC Site draw
more than 1.3 million visitors each year, mostly during the summer months; The two parks -
consist of more than 6,000 acres which nearly surround the borough. In 1990, Congress
passed legislation authorizing the National Park Service to acquire addltronal lands for the
Gettysburg National Military Park. Although both parks pump more than $50 million into the.
local economy each year, the historical nature of the region tends to 1mpede development ‘

'In Pennsylvania, boroughs, townshxps, and cities have consrderable mlemakmg and enforcement powers County.
governments have limited authority. ‘ )

1. A,
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All new constructron must be preceded by archaeologxcal surveys to protect ‘Civil War
‘artifacts. In addition, Adams County tries fo discourage deve]opment that would adversely
- affect the historical character of the regron

In recent years extensrve cornmercral .and residential strip developrnent along maJor
roads has begun to threaten the region’s rural character. Recent county planning efforts have
been geared toward encouraging development in communlty centers and dlscouragmg :
development in outlymg areas. :

1. 2 Geologleopography ‘

Much of Adams County is rollxng lowlands which forrn a part of the Pledmont ,
physiographic province known as the Gettysburg Plain. The average elevation of Gettysburg ‘
is approxxmately 526 feet above mean sea Ievel .

The Gettysburg region is underlain by Tnassrc sedrmentary rocks. These rocks consrst:
primarily of relatively nonresistant red shale and sandstone, and minor amounts of limestone.
. Intrusions of diabase, or trap rock, are found throughout the sedimentary.rock. ‘These
: mtrusrons form ridges and hills within the lowland areas.

- 13 Hydrology/Climate
~ Adams County is located in two ‘major watersheds trrbutary to the Chesapeake Bay

The Susquehanna River watershed drains the northeastern half of the county, and the Potomac
River watershed drains the southwestern half of the county. Marsh Creek is the only maJor v

) - body of surface water in the vrcmlty of Gettysburg

, Much of Gettysburg and Ada.ms County rehes on ground water for drinking. Based
on field observations and geophysical data, two principal ground water flow zones appear to
© exist within Gettysburg. Monitoring performed at the J.C. Cleaners site (discussed in Section
3.2) has indicated the presence of a shallow waterbearing zone at a depth of roughly 70to
'105 feet and a deep waterbeanng zone ‘at a depth of about 250 to 275 feet. The deep zone -
appears to be semi-confined to confined. Within the shallow ground water zone, natural flow
is toward the north in the deep zone, flow i is to the northeast and east. .
‘ Ground water in Adams County is relatrvely plentrful Hydrologxc investigations have
N estrmated that in a year with average rainfall, approximately 98 million gallons per day (mgd) -
of ground water are potentially available for use within the Triassic waterbearing rocks.
underlying the county. Most of the wells in the Gettysburg area exhibit a low-to-moderate
- yield. Sandstones and shale aquifers typxcally have relatrvely low transrmssrvrty, water is
. transmitted through fractures. : :
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The average annual precipitation in Gettysburg is 39 mches and is evenly distributed
throughout the year. Of this, 24 inches is lost to evapotranspiration, eight inches runs directly
into creeks and streams, and seven inches infilrate into the ground. Pennsylvania lies within’
the temperate climate zone. The average annual- temperature in, the region is 53 degrees,
rangmg from 30 degrees in January to 70 degrees in July.

2.0 PWS CHARACTERISTICS

GMA provides drinking water to Gettysburg, along with portions of Straban and
Cumberland Townships. GMA (PWS ID #7010019) is located within the borough of
Gettysburg, at approximately 39° 49’ 27" north and 77° 14’ 03" west. GMA operates a .
filtration plant at Marsh Creek, eight wells two pnmary transrmssmn lines into Gettysburg,
and three storage facilities. - :

21 Water Supply

GMA relies on a mixed ground water/surface water supply (see Exhibit 1) F1fty-four :
percent of its water comes from ground water, and the remammg 46 percent is withdrawn
from Marsh Creek. The average démand on the system is approximately 1.5 mgd dunng
most of the year, rising to about 1.8 mgd during the height of the summer tourism season. .
The safe yield of current water sources is about 2.2 mgd. GMA cannot eas1ly connect with
neighboring PWSs because of the distances between commumtles and the h111y terrain
surrounding Gettysburg.

Tounsts and students have tradltlonally placed seasonal demands on the drmkrng water
supply. Gettysburg College ‘and the Lutheran Theological Seminary increase the Borough’s
population during the school year. In the past, the summer tourism season and the school
year at the local colleges did not overlap; consequently, Gettysburg had a relatively steady

 year-round population. In recent years, however, the schools have initiated summer camps
and tourism at the National Parks has extended into the spring and autumn. The combined
factors have increased overall water demand, especially during the summer.

The Gettysburg region has historically enjoyed high quality surface and ground water.
The water in Marsh Creek is of high quality, except that it sometimes does not meet the
primary drinking water standard for turbidity and the secondary standard for color after heavy -
rains. Two of the PWS’ eight wells currently are unusable due to hardness (i.e., high
concentrations of calcium chloride), which is GMA’s most significant water quality problem.
Although GMA currently has no plans to drill new wells, the PWS would like to have all its
existing wells ‘available to meet demand. , . : '
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EXHIBIT 1
Characterrstlcs of PWS Sources
Source A v i)epth =l Capecits' (MGD)‘ ' Status
Marsh Cieek - CooNna | 96 | Active |
‘Well #1 ‘ . 550 | -0 | Offlie due to excesswe'
) S I o o " | hardness '

Well_ #2 Unavailable N 0 Off-line due to chlordane..

E : ' T - : fcontalmnanon

Well #3 | s | 40 | Active

Well #4 * 655 - | 22 | Active :
Well #5 a0 o 37 | Active .
well#%6 | 90 | . 43 | Active
| Well #7 e ""Una\"ai]able .- Unavailable Active
. Well #8 . : ‘Urnavai]able o ..~ 0 - - | Off-line due to excessive - "
: o : hardness '

2 1.1 Surface Water Sources

-GMA is perrmtted to. W1thdraw 960 000 gallons per day from Marsh Creek. To.
increase the available water supply, the PWS pumps water from Well #1 into the creek at |
‘times of high water flow. Although the water withdrawn from the well is too hard for
- drinking, it may be discharged into the creek without adverse effects to aquatic life., The
PWS lets the aqurfer recharge while it is withdrawing from the creek. Water is drawn. from -,
Marsh Creek via a 24-inch main and routed through a filtration plant.  The water also is
treated for taste and odor. GMA intends to ask the Pennsylvania Department of :
Environmental. Resources (PADER) for authonty to w1thdraw up to 2 mgd from Marsh Creek

) 2.1.2 Ground Water Sources, I

GMA operates elght wells, six of which are currently online. The wells are located in’
and around the borough of Gettysburg some are close to the Gettysburg commercial center;
‘others are in outlying areas. The total capacity of currently operating wells is 1:42 mgd. The
wells tap the deep waterbearing zones of the Gettysburg Formation. The ground water
generally is of good quality, but contams hrgh concentratrons of- dlssolved calcium carbonate.

-4-




Beneﬁt/Cost Analyszs of Preventzng Contamznatzon Borough of Gettysburg Pennyylvama

GMA’s elght wells are connected to a central drstrrbutron system via 8-inch and 10-
inch water mains. Water from all sources is routed to a central distribution unit prior to
transmission to users. Treatment w1th1n the. system consists of disinfection and partlculate
removal. - : '

In 1983 GMA shut Well #2 down after momtormg 1nd1cated the presence of
trichloroethene (TCE) and chlordane. Recent testing indicates that the TCE concentration is
0.7 ppb (the MCL is 5 ppb), and chlordane is below detectable levels -GMA currently is
working with PADER to restart this well. . '

PADER requires PWSs to obtain operatlng permits for new wells. In 1986 GMA
applied for an operating permit for Well #6. PADER sampled the well and determined that
ground water drawn by the well was contarmnated by halogenated volatile orgamc compounds '
(VOCs). The contammatton and the response to contarmnatlon are described in Sectrons 30
and 4 0. : :

Well #8 exhibits a contmumg hardness problem Hardness levels were relatrvely
stable when the well was permitted in July 1992, but recently these levels have risen sharply.
GMA believes that the cone of depression for the well has interacted with another well.
When GMA stopped pumprng at the well water quallty 1mproved When pumpxng resumed
the hardness levels rose agam , l .

2.2 Einancial/Management Characteristics

GMA, which provides both drinking water and wastewater services, is an independent
authority. Its annual operating budget of $870, 000 i is funded entirely from user charges.
Each customer pays a flat quarterly fee which depends upon the size of the meter. In - .
addition to the base charge, GMA has a declining block rate structure for customers whose
usage exceeds specified amounts, which vary depending on the size of the meter.. The
average residential water bill is $43 per quarter; the average quarterly resxdentxal usageis . .
15 000 gallons. Water rates have 1ncreased only about 15 percent since 1985 '

{

To fund caprtal unprovements GMA has adopted "tappmg fees” on new re51dent1al
and commercral connections. The fee is $1,979 per equivalent dally unit (EDU) of expected
water use. GMA defines an EDU as 250 gallons per day ‘ :

. GMA has approximately $2.5 million if outstandmg debt related to it water supply
operatxons ‘The borough of Gettysburg backs’ GMA debt with its full faith and credrt
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2.3 Populatlon Served

; The GMA serves a combmed populanon of 12, 200 in Gettysburg, Cumberland and

~ Straban. The PWS serves the entire population (7,025) of Gettysburg; five percent (250) of
the population of Straban, and 10 percent (550) of Cumberland’s population. In addition,
GMA serves a student and tourist population equivalent to’ about-4,375 permanent. re51dents

o ‘Outside of the borough, most residents rely on private wells. The PWS has 3,105 service

connections, 55 percent of which are commercial, and 45 percent of Wthh are re51dent1al
The PWS also supplies ‘water to the National Parks

3.0 CONT AMINATION

" The primary VOCs present at Well #6 are tetrachloroethene (PCE), trichloroethylene.
(TCE), and 1,2-dichloroethenes (1,2-DCE). GMA'’s state operating permit for Well #6
requires it to treat the raw water and monitor quarterly for benzene, toluene,. xylene gasoline,
and fuel oil and semi-annually for phenols. Currently the total VOC concentration is 18- ppb;
. however, concentratlons of up to 56 ppb were mdxcated as recently as 1990 :

31 Contammatmn Source

GMA first dlscovered voc contammanon at its Well #6 in 1986, dunng State-
required pre-operational monitoring. PADER condticted a prehrmnary search for the source
of contamination at the well in late 1986. It focused on dry cleaners located in the vicinity of
the well because PCE is a solvent. commonly used in the dry cleaning process. PADER
identified J.C. Cleaners, located about 600 feet east-southeast of Well #6, as the likely source
of contamination. PADER subsequently determined that a drain located inside the. J.C.
Cleaners bulldmg was the source of the contaminated ground water. “J.C. Cleaners had been
using the drain for legal discharge of wastewater into the Gettysburg sewer system. For
- undetermined reasons, the drain failed and leaked wastewater into the soil. On October 8, -
11986, PADER issued a Notice of Violation to J.C. Cleaners. In response J.C.-Cleaners
d1scontmued use of the drain system

PADER evaluated the J.C. Cleaners site usmg EPA’s Hazard Rankmg System (HRS) -

. for Superfund sites. The site scored 35.68 and has been listed on the Pennsylvania Priority

List of Hazardous Sites for Remedial Response (PAPL), the state equivalent of the National
Priorities List (NPL) under CERCLA. Exh1b1t 2isa map of the area surrounding J C.
' Cleaners o ‘
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EXHIBIT 2 -
~ Site Map
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» 3;2 . Contammants

Between July 1990 and March 1991 PADER conducted a two-phase contarmnatlon

- assessment at the site. Phase I included a literature review, a site survey, mapping, and a

: soﬂ-gas survey. Phase II included installation of shallow. and deep monitoring wells, aquifer
characterization, pump and packer testing, and soil bonng characterization. The monitoring "

well network at the site consists of ten shallow momtonng wells and ten mtermedlate-to-deep

momtormg wells.

- The, contammatlon assessment determmed that soil and ground water in the vrcrmty of .

J.C. Cleaners is contaminated with halogenated VOCs. The contamination ‘is concentrated in
. the area 1mrned1ately around the J.C. Cleaners building. Contaminants are generally moving -
' to the north in the shallow zone. In the deep ground water zone, pumping from Well #6 is

- drawing contamination toward the west and northwest. The shallow and deep ground water
zones exhibit minimal hydrologlc connection. PADER’s contamination assessment concluded
that a former private well on the J.C. cleaners site may have caused contamination to migrate -
from the shallow to the deep ground water zone. ‘

3.2.1 Contaminants in Soil

. Subsurface soil in the 1mmed1ate v1cm1ty and north of J: C Cleaners contams PCE
TCE, and 1,2-DCE. Total contaminant concentrations range from Not Detected to 492 ug/kg
. Near the J.C. Cleaners bulldmg, soils appear to be contammated to the top of the bedrock,a -

depth of 6.5 to 75 feet . : o

- 3. 2.2 Contammants in Ground Water

Contarmnatron in the shallow Waterbeanng zone is pnmanly concentratéd around the
J.C. Cleaners building. The primary contaminants are PCE, TCE, 1,2-DCE, benzene, and -
'vinyl chloride. PADER has concluded that the benzene is probably unrelated to the dry ’
cleaners, but is likely the result of leaks or spills from nearby service stations. The
contaminant plume extends north of Railroad Street, but at significantly lower concentrations. -

-~ Concentrations near the J.C. Cleaners bulldmg range from 210 ppb to 36,300 ppb. Offsite

concentrations range from not detected to 84 ppb. Contarmnatron in the shallow ground water
' zone is movmg north toward Stevens Run at an estimated rate of 22 6 feet per year

In the deep waterbearmg zone, contammatxon is concentrated in the 1mmedrate v1c1n1ty
of the dry cleaners with decreasing levels extendxng to the west, north, and northeast. o
‘Contaminant concentrations generally increase with depth. Near the J.C. Cleaners building, .
contamination ‘extends to a depth of at least 300 feet. The primary contaminants present.are
PCE, TCE, and 1,2-DCE. In contrast to the shallow zone, the deep zone does not contain
.vmyl chlonde and benzene. Concentratlons at Deep Monrtonng Well #5 (adjacent to the :

P
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buxldmg) and at the J.C. Cleaners well are 100 000 ppb and 17,100 ppb, respect1ve1y Offsrte
concentrations range from not detected to 224 ppb. Contamination in the deep zone is bemg
drawn westward as a result of pumping from GMA Well #6 The estunated rate of
contaminant movement is 54 feet per year

33 Effects of Contammatlon -

: -Data available from State and local documents and mterv1ews did not reveal any
explicit health or ecological effects assocrated wrth the J.C. Cleaners srte other than the
contamination of ground water T

: Although there have been no reports of eontarmnant~related illnesses among the ,

population served by GMA, exposure to TCE and PCE can have potentlally serious health
effects. Both chemicals are carcmogens Oral exposure to TCE can cause vom1tmg,

-abdominal pain, and unconsciousness; long-tefm exposure may damage the liver. Studres on
PCE exposure have linked the contaminant to abnormal effects on the hver kidney and
central nervous system in humans ‘ .

4.0 RESPONSE ACTIVITIES

GMA and PADER are undertakmg two dlstmct act1v1t1es in response to the A ‘
contamination at the J.C. Cleaners site. Since 1987 GMA has ensured safe water by treating
the raw water at Well #6. PADER 'intends to install a ground water collection and treatment
system to remediate the contamination plume in both waterbearing zones. The system is
currently in the design phase; PADER hopes to begin construction in early 1996. .

Both GMA and PADER have selected a1r stripping to remove contaminants from the
ground water and PADER will use soil vapor extraction to remove contaminants from the
soil. The following sections describe the specrﬁc response actlons GMA and PADER are
taking or mtend to take. . :

4.1 Response to Contamination of the Water Supply

In 1987 GMA mstalled a treatment system on mumcrpal Well #6 to remove the
halogenated VOCs from raw water. The system consists of an air stripping tower and
pumping system. According to GMA’s monitoring data, the air stripper achieves nearly 100
percent contaminant removal. The treated ground water is mixed wrth water from other
sources and pumped into the GMA d15tnbutlon system. :
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42 Response to Aqulfer Contammatlon

‘ On Apnl 11, 1994 PADER filed a Statement of Dec1sron descnbmg its remedlatlon
objectlves and selected remedy for the J C. Cleaners srte PADER’s objectives are to

e Treat contarmnated soﬂ in order to prevent further degradatlon of ground water
" and : ,
. Remediate ground water to background levels consistent with the Pennsylvama

Ground Water Quahty Protectron Strategy.

PADER will install a s011 vapor extraction: system to remove contaminants from the
soil. Ground water recovered during the treatment process w111 be drscharged to the ground
water treatment system and treated onsite. :

PADER will use an extractron Well t6 remove the most thhly contarninated ground
water nearest the J.C. Cleaners facility. Contaminated ground water will be treated in a. low -
profile air stripping system with a carbon absorption unit to capture the vapor phase of the -

contaminants. The treatment system will be housed in a vacant bmldmg on the J.C, Cleaners .

site to minimize the aesthetic impact on the surrounding neighborhood. The deep ground
. 'water zone will be remedrated ﬁrst because 1t is-more highly contarmnated and because Well ,
‘.#6 draws from it. o

: Treated ground water w111 be dlscharged to Stevens Run through a nearby storm sewer.
" During the consrderatlon of treatment alternatives, GMA had requested that PADER discharge
treated ground water into its air stnpper sump at Well #6. PADER determined that the cost.
of constructing a pipeline to the sump was prohibitive. Shallow ground water and the liquid
phase collected from the soil vapor extraction unit would be influenced by surface water and
‘would have required construction of a filtration system before the water could be used for .
_ drinking. In addition, the pipeline would have to cross railroad tracks and several major
utility lines; which Would add srgmﬁcantly to the cost. - : - ‘

. PADER antrcrpates completmg pre-remedial desrgn activities by late 1995 At that
time, PADER will request bids for construction and the first year of O&M The agency
‘ expects remed1a1 construction to begm in early 1996

5.0 COSTS OF CONTAMINATION _ |
As of September 1995, the total costs incurred by PADER, GMA, and the Borough of

Gettysburg is approximately $1.4 million ($1.7 million in 1994 dollars). Although PADER .
" . has not determmed the duration of’ ground water remediation, it estimates O&M costs for both =
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five-year and thirty-year treatment scenarios. Expected future costs will be at least $2.26
million to $3.9 rmlhon (on a net present value ba515) dependmg on the remedlatlon scenario.

5.1  Tangible Costs

Exhibits 3, 4, and 5 are detailed tables listing remediation costs for treatment of Well -
#6, and remediation of contaminated soil and ground water at the J.C. Cleaners site.. The
following sections summanze these costs.

511 Costs to Provide Safe Drinking Water

GMA spent a total of $247, 013 ($321 117 in 1994 dollars) in capltal costs (see Exhibit
3). These costs include $231,732 ($301,252 in 1994 dollars) for (designing and constructing
the air stripper, and $15,281 (819,865 in 1994 dollars) for land acquisition. Since 1987,
GMA'’s incremental O&M costs for treating Well #6 have been approximately $27,562 (m ‘
1994 dollars). These additional electrical, monitoring, and repair costs represent
' approxrmately two percent of GMA'’s annual operating budget. .

Electricity is the largest component of O&M costs The annual cost for electr1c1ty at
Well #6 is approximately $25,000 to $28,000. In contrast, the typical cost of electricity for
GMA'’s other wells is about $15,000. In addition, GMA’s state permit for Well #6 requtres :
that it monitor quarterly for benzene, toluene, xylene, gasoline, and fuel oil; and semi- o
annually for phenols. Smce 1987 GMA has spent approximately $10,240 ($10,138 in 1994
dollars), or about $1, 280 per year (in 1994 dollars) for this additional momtonng

GMA has funded both’ capital and operating costs from its annual operatmg budget
GMA has recently raised its water rates by five percent, but the increase appears to result
from general cost increases rather than the mcremental cost of treating Well #6

2Net present value of five-year and 30-year remediation costs are calculated assuming a discount rate ‘of seven percent.

- 11 -
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Exhlblt 3
Cost of Responding to Contamination: Gettysburg, PA

February 1987 to. September 1995

($1994)
‘ . Borough of - o
item GMA Gettysburg -PADER Total -
‘[Provide Safe Drinking Watei -k
One-time costs ’ ' . :
Engineering/construction of air stripper - 301,252 301,252,
"+ Land acquisition - 19865 - - 19,865
~ SUSTOTAL: $321,117 E $0 . _-$0 : $321,117
incremental operating costs (since 1987) ‘ , ' -
~ Monitoring ($1,280 per year) .. -~ 10,138 ; 10,138
Electncaty ($12,000 per year) 9,504 9,504
: Repairs (51,000 per year) 7,920 - e 7.920
SUBTOTAL $27,562 . $0. $0 - $27,562 -
‘ $348,679 $0 $0 $348,679
' Pre-remediaiion , " .
Contamination assessmentlaqunfer charactenzatxon _ ' ) - 500 1.034,666 1,035,166
~ Remedial design : : 128,458 128,458
Pre-final design 182,950 182,850
Oversxght - - L
Momtormg 24,195 24,195 .
Enforcement 11,329 11,329
Planning i , . 223" 223 -
Program Management 18,847 18,847
. Administration , 112 .- 112
T $0 © $500  $1,400,780 $1,401,280
'$1,400,780 . $1,749,959]
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Depending on the duration of remedlatxon GMA will incur incremental costs of
between $58,500 and $100, 000 (net present value) Electrrc1ty would account for about 90
percent of these costs. -

5 1.2 Costs to. Remedlate Aqulfer

As of September 1995 PADER has spent at least $l 26 mrlhon ($1 4 rmlhon in 1994
dollars) for the contamination assessment and the conceptual design of remedial alternatives.
This includes about $1.21 million ($1.35 million in 1994 dollars) in coritractor costs and
roughly $0.05 million (in 1994 dollars) in staff costs. The actual staff cost is probably higher
because PADER did not track costs for the J C. Cleaners site separately pnor to 1989. "

PADER’s conceptual design alternatives report provides estimates of both capltal and
O&M costs for the ground water extrac’uon and treatment system and for the soil vapor

. extraction system.

‘e . Capital costs include direct costs (e.g., purchased equipment and construction -
' materials, equipment and material installation, piping and electrical, buildings,
heating and ventilation, health and safety equipment) and indirect costs (e.g., -
surveying, construction inspection, engmeermg/desrgn, health and safety, and
administration). .

O&M costs include electrical costs, labor costs for maintenance maintenance
materials, administration, insurance, taxes, licenses, equipment replacement
costs, trench mamtenance, and analytlcal costs. '

PADER prolects that remedratron of ‘soil and ground water contamination will require
approximately $0.82 million (net present value) in capital expenditures, depending on the
remediation scenario chosen. Depending on the duration of the remedy, the net present value
of O&M costs between 1995 and 2005 will be approximately $1.38 million to $1.93 million.-
(If remediation takes 30 years, total 0&M costs could exceed $3.9 million.) Exhibits 4 and 5
_ show future costs through September 2005 assocrated wnh ﬁve-year and 30-year remed1at10n ‘
scenarios, respectlvely K : : -

PADER will fund the cost of remedlatron through its Hazardous Sites Cleanup
Program (HSCP) It is unlikely that the Agency will be able to recover a significant portion
of the remedial costs from J.C. Cleaners. The dry cleaner’s only contnbutron to the cleanup
effort is the use of a room in the burldmg in ‘which PADER will house the a1r stnpper
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¢

‘ Future Cost of Respondmg to Contamination (Five-year Scenari

Exhxblt 4

: October 1995 to September 2005

ltemv -

($1994)

“GMA PADER

o) Gettysburg, PA

- [Provide Sate Dnking Water

. Incremental operating costs
Monitoring ($1,280 per year)
Electricity ($12,000 per year)
Repairs ($1,000 per year)

SUBTOTAL:

5,248
49,202
4100

" . $585851 - $0

$5,248 | .
. $49202 .|
$4,100 :
- $58,551

) Capital costs
‘ GW collection
GW treatment
"Soil vapor extraction
" SUBTOTAL:

O&M costs
GW collection
GW treatment
- Soil vapor extraction
- SUBTOTAL:

310,503

407,556

105,840

$0 $823,990

179,330

999,296
204,225
" 80  $1,382,851

. . $0 $2,206,841

b

© $310,593
' $407,556
$105,840 o
$823,990 - |

-

$179,330 :

'$999,296 -

$204,225 |
$1,382,851

$2,206,841 -

" $2,265,392]

-14 -




Beneﬁf/Cost Analysis of Pfeventing Contamination: Boraugh of Gettysbﬁrg, Pénn,sylvania

Exhibit 5
Future Cost of Respondmg to Contamination (Thirty-year Scenarlo) Gettysburg, PA (1)
' October 1995 to September 2005 :
($1 994)

tem GMA PADER  Total

tProvide’ Safe'i:Bfithn'g‘!Wé”téhi

Incremental operating costs ‘ . ’ ‘
Monitoring ($1,280 per year) . 8,990 ) ! B 8,990

Electricity ($12,000 per year) : 84,283 o 84,283
Repairs ($1,000 per year) 7,024 } ’ 7,024

SUBTOTAL: ' $100,297 $0 " $100,297

[Remediate-Aquif
Capital costs ‘ . K : .

* GW collection ‘ o © 310,593 - 310,593
GW treatment . o . 407,556 407,556
Soil vapor extraction R - 105,840 - 105,840

SUBTOTAL: ) o, . $0 . '$823,990 . $823,990
O&Mcosts . ‘ I co ' o :
GW collection - ‘ o o 185,135 185,135

" GW treatment’ . ‘ ' S . 1,547,077 1,547,077

Soil vapor extraction S T 204,225 204,225

SUBTOTAL: ) . . $0 '$1,936,437 $1,936,437

S0 $2760426  $2,760,426 -

$100,097 | /52.760426 . $2,800723)

(1) Costs represent first 10 years of 30-year remediation

- 15 -
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52 Intanglble Costs

A local realtor with considerable expenence in pr0perty assessment indicated that
- neither property valués nor the salability of properties near J.C. Cleaners have been affected
by the ground water contamination. One explanation is that the site is not well known i in the
community. Othier factors are the commercial character of the area surroundmg the site and
- the low turnover of properties. :
The realtor speculated that, in general, contammated s1tes tend to hrmt the market for '
- adjacent and/or affected properties. She provided some-anecdotal evidence that federal
Superfund sites in the county may-have had limited effects on the market for adjacent
properties. She did not have any hard evidence indicating these effects, pnmanly because of
_ the small number of property transactions in the area. The county tax assessor indicated that
. no property owners near J.C. Cleaners have challenged their property assessments on the
grounds that the presence of contannnatron has lowered their property values.

Although GMA provides dnnkmg water to the area around J.C. Cleaners, a few pnvate :

. wells are present nearby. At least two of these wells, including an inactive well at J.C.

Cleaners, have been contaminated. The project team could not determine whether- or not the
other wells were m active use pnor to the contammatlon incident.

6.0 'CONCLUSION

. Contarmnatmn due to an. acc1dent at a common type of busmess facrhty caused GMA
and PADER to incur costs which could potentially exceed $5 miliion.  GMA and PADER
- have spent nearly $2.26 million (in 1994 dollars) to protect Well #6 and. to assess the. severity
of the contamination. ‘Between 1995 and 2005, future costs of monitoring, ground water
extraction and treatment, and soil vapor extraction will total $2.26 million to $2.86 million.
If the 30-year remedlal scenano 1s played out, future costs could approach $4 mllhon

If Gettysburg had a Wellhead Protectlon Program prior to 1986, the contammatlon and -
~associated costs may have been avoided. A source identification program could have . :
identified the dry cleaner as a potential source of conta.mmatlon, and could have led GMA ‘to

- site the well elsewhere to avoid the contamination. Even if GMA had s1ted the well, a source
-management program that included inspections may have detected the leak early enough to o
prevent, or at least minimize, the contammatron : : : :
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BENEFIT/COST ANALYSIS OF PREVENTING CONTAMINATION *
EASTERN LANCASTER COUNTY, PENNSYLVANIA

Four small communities in eastern Lancaster County, Pennsylvama are co-developmg a
reglonal ‘Wellhead Protection Program. The boroughs of Terre Hill and New Holland and the
surrounding ‘Earl and East Earl townships lie in a relatively undeveloped,. agricultural portion’
of Lancaster County. The county is cutrently one of the fastest-developing rural counties in
the nation: residential development is spreadmg into the county from nearby Phlladelphla

The region was the subject ofa pllot test of a Wellhead Protecnon Area delineation
method known as fracture trace analysis by EPA Region 3 and the Pennsylvama Department -
of Environmental Resources. Wellhead protection areas have been delineated and pollution
sources identified in all four communities. The communities have drafted management plans, .
but have not yet formally adopted them :

1.0 COMMUNITY DESCRIPTION

Lancaster County is located in southeastern Pennsylvama F our commumt1es in the
eastern portlon of the county are jointly developing and 1mplement1ng a regional wellhead
protection strategy. These communities—the boroughs of Terre Hill and New Holland and
the surrounding Earl and East Earl townships—have a combined population of 19,000.

11 Land Use

. Agriculture is the primary land use in Lancaster County, the most agriculturally
productive non-irrigated county in the United States. According to the 1992 Census of
Agriculture, the total market value of all agricultural products sold by the county was $681
million. Of that income, $77 million was from the sale of crops, including apples, corn, oats,
- and potatoes. Livestock and poultry products, pnmanly chmckens hogs and cattle, prov1ded
. an income to the county of $604 mllhon , ) .

Industry in the county reflects its agricultural nature: it includes farming equipment
manufactunng and food processing/animal rendering plants. No data are available on the
" income from these industries. Over 90 percent of the townships in Lancaster County
(309,000 acres) are zoned for agncultural use..

The region is experiencing less development than much of Lancaster county.
Recently, residential development spreading into the county from nearby Philadelphia has
become a potential concern. The potentlal for development of farmland for industrial use is
the biggest water quality concern in the region. Of the four Junsdlctlons compnsmg th1s case
study, New Holland has expenenced the most development : .
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: 1.2 Geology/ Topography

Eastern Lancaster County is located Wlthln the Piedmont physrographic ‘province of the
: Umted States. Terre Hill is located within Triassi¢c Lowlands; the remaining three ‘
commumties are 51tuated on lower areas created by more easrly eroded rock.

Terre Hill is underlam by Triassic-age conglomerates sandstone, and shales of the
Hammer Creek Formation. New Holland and Earl and East Earl townships are underlain by
~ the Cambrian-age Elbrook-Zooks Corner dolomite formation.. The rock in eastern Lancaster
County is highly fractured; that is, cracks, joints, and faults are found within the bedrock.
The fractunng, which is manifested by fracture traces can affect ground water ﬂow patterns

- 1.3 Hydrology/Cllmate

‘The four commumties in the study area are almost completely dependent on ground
water (New Holland maintains a surface water reservoir). Terre Hill’s wells draw from the”
water bearing zones within the sandstones and conglomerates of the Hammer Creek
. Formation. Data on aquifer capacity of the Hammer Creek Formation are not available”f '

Wells in the other three communities tap the Elbrook-Zooks Corner dolomite Aquifer
tests indicate this is one of the lower-yielding aquifers in Lancaster County. Specific

capacities in the aquifer (the rate of discharge per unit of drawdown), range from 0.04 to 46.0 Ky

_ gallons per foot per minute (gal/ft/min), with a mean 'specific capacity of 2.5 gal/ft/min. The
-aquifers are confined to semi-confined. As indicated in Section 1.2, the water. bearing

formations are highly fractured. Fractured-rock aquifers are less homogeneous than porous-

media aquifers, and ground water flow is turbulent and rapid. Flow within these aquifers may

not be predictable using ﬂow models potentia.lly comphcatmg the process of dehneatmg
. Wellhead protection areas. . : v

Pennsylvama hes w1thm the temperate chmate .ZOone. Average temperatures range from
31 degrees in January to 77 degrees in July. Normal annual prec1p1tat10n in southeastern:
: Pennsylvama is approx1mately 41 mches - ‘ :
20 PWS CHARACTERISTICS |

‘Each of the four jurisdictions maintains its own PWS'

| ‘_' ' Terre Hill is sérved by the Terre Hill Borough Water System (PWS ID
#73 601 19); : ,

«  New Holland receives water from the New Holla.nd Borough Water Department
o (PWS ID #7360099);
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. Earl Townshlp is served by the Western Heights Water Authonty (PWS ID
#7360132); and

. East Earl Townshlp is served by the Blue Ball Water Authonty (PWS ID
#7360005).

The four communities and their water systems- are closely linked. For example, because Terre
Hill lies within a small geographic area, all four of the borough’s wells are physically located
in East Earl Township. At each PWS, drinking water is disinfected and treated for color and
odor prior to distribution. (This is a relatively minimal level of treatment for southeastem '
Pennsylvama—for many new water sources, mtrates are a water qualxty concem)

2.1 Water Supply

The four ,communities are almost completely dependent on ground water. Except in
New Holland, where a portion of the water supply is from the New Holland surface water
reservoir, ground water is the source of all public water. Water quality in the area is good;
‘nitrate levels are the only water quality concern for most of the wells. However, some wells
in New Holland have elevated TCE levels which, most likely, are the result. of industrial .
activity in the area. In general, all four communities have adequate water supplies, although
New Holland and Western Heights antlc1pate drilling new wells to meet future water needs.

The four PWSs operate a total of eleven. wells. Terre Hill Borough Water System '
which taps the Hammer Creek Formation, has four wells. East Earl Township has three
wells, and New Holland Borough and Earl Township have two wells each. The PWSs at
New Holland, and Earl and East Earl townships tap the Elbrook-Zooks Corner dolomite
formation. Exhibit 1 below presents data on the depth and dally w1thdrawal from the wells at.

each PWS.
: Exhibit 1 :
Characteristics of PWS Wells
" PWS : R " Average Deptli (feet) 1 Withdrawal (gal/day)

Terre Hill Borough o . 364 : . 32,000 to 92,000
New Holland Borough o . 242 1 million
Western Heights (Earl Township) 600 . 43200
Blue Ball Water Authority B 250 | 162,000
(East Earl Township) - ' : ,
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22 PopulatlonServed o ‘ | ) ) ‘ 3 T

Approx1mately 20,000 people hve in the four communmes each commumty maintains
its ‘own PWS. The percentages of the local populations served by pubhc water, varies from

- one community to the next. New Holland, the largest of the four water systems, serves the
entire population of the borough, approximately 4,500 people. The entire population of Terre
‘Hill Borough (approximately 1,300 people) is connected to public water. The Blue Ball -

- Water Authonty in East Earl Township serves only about 2% of the residents (300 people)
and 4% of the population of Earl Township (approximately 200 people) is served by the
Western Heights Water Authority. The latter three water systems rank at the low end of the
range of PWS sizes in Pennsylvama .

3.0 WELLHEAD PROTECTION

The four municipalities are co-developmg a reg10na1 wellhead protectlon strategy .
Each community will implement and enforce a separate ordinance regulatlng activities in its
wellhead protection area (WHPA).. Four separate WHPAs have been delineated, sources have -
been identified, and draft ordinances for: managing the WHPA have been developed; however
, the Wellhead Protectlon Program (WHPP) has not been formally unplemented

3.1', State Requlrements for Wellhead Protectlon ,

_ Pennsylvania has developed gu1dance on wellhead protection for mummpahtres that are ~
implementing wellhead protection programs. Through a variety of incentive grant programs,
Pennsylvania is promoting the development of methods and criteria for one rigorous WHPA
‘dehneatron within each hydrogeologlc setting of the Commonwealth

' Pennsylvama s gmdance which apphes to new water systems and new wells at
, ex15tmg systems, mcludes delmeatlon of three protection zones around a well

e . Zonelis a fixed 400 foot radlus around each well which the PWS’ must own
or control o o )
. VZone IIis the zone of contnbutron (ZOC) to the wells within the ten-year tune .

of travel area.
Se Zone III con51sts of the upland areas rechargmg zones s T and IL.

The Commonwealth plans to provrde technical gurdance for commumtles wishing to develop a
WHPP, but currently is not planning to make wellhead protectlon (WHP) mandatory. .

' Pennsylvania has not yet submitted its State Wellhead Protectlon and Comprehensrve State '
Groundwater Protection programs to EPA : ‘

o
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3.2  Local Wellhead Protection Plan -

Interest in WHP for eastern Lancaster County began around 1990, when EPA Region |
3. wanted to pilot test a WHPA delineation method known as fracture trace analysis. Region 3 .
chose eastern Lancaster County for the pilot because the area has interesting fractured bedrock
geology and is highly dependent on' ground water. The communities havé not yet formally
implemented the WHPP (i.e. they have not passed ordinances for managing their WHPAs)

3.2.1 Wellhead Protection Area Delineation

Three protective zones have been mapped around the four PWSs® wells. Zone I is a
simple 400 foot fixed radius around each well. Because hydrogeologic information on the
aquifers in eastern Lancaster County is limited, the zone II and III WHPA delineations are
based on local and reg1ona1 hydrogeologic reports and the PWS water supply reports. Zone
11, the ten-year time of travel capture zone, was delineated using EPA’s WHPA flow model,

Version 2.0. A geological method known as fracture trace analysis was employed to dehneate . |

Zone III. Fracture trace analysis, which involves reviewing aerial photographs to detect -
evidence of fractures in rock, accounts for the uncertainties in the Zone II modeling that are

common in the highly fractured rock that is typical in Lancaster County. Specifically, the
WHPA model assumes laminar, or non-turbulent, groundwater flow; however groundwater
flow in fractured rock tends to be turbulent and thus unpredictable by standard models. -

3 2. 2 Source Identlficatlon

. Before 1mt1at1ng a property-by-property survey of potent1a1 contammatlon sources in -
the WHPA, consultants searched-EPA and PADER databases for potential sources. These
databases include the inventory of reglstered Underground Storage Tanks (USTs), RCRA-
regulated facilities, and hazardous waste sites 1dent1ﬁed under CERCLA ‘

The Lancaster County Planmng Commission developed ‘a land use mventory usmg a
geographic information system (GIS). The GIS provided the communities with a general .
. understanding of land use patterns in the region and a basis for prioritizing- potential threats
from industrial, commercial, agncultural and re51dent1al land use. c

After the database searches and land use mventory were complete volunteers and local
government officers initiated a door-to-door survey of potential contamination sources. Local -
residents’” knowledge of present and former land uses in the region was an integral part of the
source identification. For example, the Town Hall bulldmg of Terre Hill borough was a -
former gas station/truck loading area. The communities entered identifying information on
each source (location, source type, and type of matenal) into the GIS The survey identified
119 potenual sources of contammatlon ‘ :
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-3. 2.3 Management Plan

At the outset of the wellhead protectmn effort the four commumtles planned to -

~ implement separate but s1m11ar overlay zoning ordinances to manage their WHPAs. To that

* end, the communities wrote individual draft overlay zoning ordinances. Recently, however,
the four communities have chosen to join together and develop a comprehensive zoning v
ordinance to impose more active zoning controls Wrthm the WHPAs. The communities have -

* begun to_develop the comprehensive zoning . ordlnance Existing municipal agencies in each
jurisdiction, e.g., Board of Supervisors, Planmng and Zoning. Commissions, and the Water

' Authormes will 1mplement and administer the zomng ordinance. :

As p'art of the management plan local authorities wﬂl issue Wellhead Protection Area
Operating Permits. Permit fees will cover the costs of implementing and administering the
plan. The permit application would require the subject facility to document that it is -
operating in a manner consistent with apphcable Federal and state regulations. Implementing
agencies in each jurisdiction will. conduct periodic inspections (probably b1annua.lly) to venfy ‘
compliance. . :

The ordmances set de51gn standards for new sources and performance standards for
ex15t1ng sources within the WHPA. For each protective zone, the ordinance lists prohlblted
activities. The design standards for new construction emphasrze compliance with standards

' estabhshed under existing federal and State regulations such as CERCLA, the Clean Air Act :
-and Pennsylvama s UST regulations. Similarly, the performance standards for existing
sources focus on requiring stricter attention to existing reqmrements rather than mandatmg
new ones. , :

v The management plan wﬂl include a public educatlon program therature and artlcles
in community newsletters will discuss the WHPP and opportunities for participation.”
Education programs will target homeowners with septic systems, and educate residents on
proper methods for disposing of hazardous household waste. The communities will pos’o road .
signs on highways and in residential areas to make people aware of the need to protect
recharge areas.

‘ Since the region is h1gh1y agncultural the educatlon program wﬂl also focus on
farmers. The educational literature will explain that by modifying their pesticide application
procedures (e.g., by filling machinery in de81gnated areas), farmers can prevent sp1lls and
‘seepage of pestlc1des into the ground water. o :

i

3.2.4 Contingency. Plan

o




' Beneﬁt/Cost Analysis of Preventing Contamination: Eastern Lancaster County, Pennsylvania

The ordmances wﬂl address the need for emergency response and contmgency
programs. The contingency program will require the local jurisdictions to develop a spill
cleanup strategy and arrange for contractors to be avarlable to respond to spills. Local
jurisdictions will coordinate responsibilities among local agencies such as fire departments and
Community-Right-to-Know programs. The water authorities will also develop plans to
interconnect their supply lines to provide alternate water supplies. No contmgency plans have .
been developed in any of the communities. :

4.0 COSTS OF WELLHEAD PROTECTION

EPA and PADER grants ﬁmded most of the costs associated thh 1mplement1ng the
WHPP for eastern Lancaster County. Each community contributed a small match to the
EPA/PADER grants. Once the WHPP is implemented, permitting fees pald by regulated
fa0111t1es/act1v1t1es within the WHPA will fund the program

4.1 Tanglble Costs

As of September 1995, the costs of developmg the WHPP for eastem Lancaster
County have totaled $62,000 ($66,180 in 1994 dollars). This amount includes a $30,000
($32,700 in 1994 dollars) EPA Region 3 grant with $12, 000 ($13,080 in 1994 dollars) in
community matching funds, and. a $20,000 ($20,400 in 1994 dollars) PADER grant. Exh1b1t 5
2 summarizes each agency s costs for developlng each component of the WHPP. - ,

| 4.1.1 Wellhead Protection Area Delmeatlon Costs

WHPA dehneatlon was the most expensive developmental act1v1ty The cost of the
delineation is a function of the local geology and the number of wells. EPA Region 3 and
PADER selected the region. for a pilot application of the fracture trace analysis methodology

' because of its complex, fractured geology. Most of the EPA grant and the community
matches was spent on the WHPA delineation, according to a consultant who is providing
support to the communities developing the WHPP. No data are avallable on what percentage.

. of these funds covered the WHPA delineation.

4.1.2 Source lIdentif' cation Costs

Source 1dent1ﬁcat10n accounted for a relatlvely minor portion of total WHPP .
development costs, primarily. because volunteers performed most of the work. However, a

portion of the grant from EPA funded the costs of the GIS development and database searches ‘ .

conducted prior to the property-by-property survey.:




. Exhibit 2 ‘
Cost of Wellhead Protection: Lancaster County, PA
" 1990 to September 1995 :
(51994) ‘

East Earl New Hol!aﬁd Terre Hill

ltem Township -~ Borough Borough ™

{WHEP:Development

WHPA defineation : 270 3, S S “az700
Source identification (1) ‘ . o o . . t : .

Develop management plan o i - k . 20,400 -
Develop zoning ordinance (2) - * - T . o oL : -
Write overlay zoning ordinance '
Contingency plan (3)

: Publxc educahon/outreach (4)

{TOTAL: COS.‘T’

85270 3270, 707 1520400, . $32.700 - 466.180)

(1)WHPA delineation/source identification costs cannot be dlsaggregated.

- {2) Management plan/zoning ordinance costs cannot be disaggregated -
- (3) Communities have not yet developed contmgency plans :
@) Educatxon costs will be neghgable
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4 1.3 Management Plan Costs _

Costs for developing the management plan are reﬂected in ‘the cost of wr1t1ng the draft
ordinances. The ordinances for the eastern Lancaster County jurisdictions utilize language
from ordinances developed by other communities. A $20,000 (320,400 in 1994 dollars)
Commonwealth grant covered the cost of developing the ordinances for the four communities.
No data are available on the costs of developing a public education program. ,

If the Lancaster County communities implement their proposed management plans,
much of the ongoing costs for managing the wellhead protection areas will be associated with
periodic inspections of facilities with Wellhead Protection Area operating permits. The
communities’ consultant estimates that inspections of the facilities likely to be permitted under
the management plan would cost approximately $50,000 per year. From 1995 to 2005, the -
- four communities would incur costs of approximately $351 200 to inspect permitted fac1ht1es :
(see Exhibit 3). . ~ -

The most significant cost to business associated with wellhead protection in-Lancaster
County will be the costs to farmers associated with modification of procedures for applying
- pesticides. No data are available on the number of farmers who would be required to modify
their pestlc1de application procedures or the extent and cost of the necessary modifications.

4 1 4 Contmgency Plan Costs

The communities have not yet developed contmgency ‘and emergency response plans
and no estimates of what these components will, cost are ava.llable :

- 4.2 Intanglble Costs

Since the management plan has not been unplemented it is unpossrble to quantlfy the
indirect costs of the WHPP. However, it is possible that implementation of a wellhead - .
protection program could cause farmland values to decrease, since farmers may no longer be
able to sell their land for industrial use. -The impacts on property -values in each community
" will be interrelated. For example, because Terre Hill’s wells are physically located in East
Earl Township, any land use restrictions to protect Terre Hill’s wells may impact property
values and tax bases in East Earl Township. On the other hand; wellhead protection programs -
may make property attractive for residential development prov1d1ng alternative buyers for -
farmers who wish to sell thelr land. .
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Exhibit 3 o
Future Cost of Wellhead Protection: Lancaster County, PA -
' October 1995 to September 2005 ’ '

C T ($1994)
‘ Eal  EastEar 'New Holland  Terre Hill
Item ’

Township  Township Borough Borough Total

Inspections of permitted facilities (1) 87,795 87,795‘ . 87,795 87,795 '$351 179
‘Pubhceducatxonlouh’eam (2) s o I . o $0

3351.179]

z 3 Assumes 1 FTE, or $50 000 per year
Eduwnon oosts will be neghgable

- 10 -
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50 .CONCLUSION — C o

Between 1990 and 1995 EPA Reg1on 3, PADER and the four communities have paid
$66,180 (in 1994 dollars) to develop a WHPP in eastern Lancaster County. When '
1mplemented this WHPP will protect eleven wells which supply drmkmg water to 19,000
people in a 100 square-mile area. The cost per well of the WHPP is. approxrmately $6,000.

The four commumtles benefitted from EPA and PADER grants Because the four
WHPAS overlap and cross Junsdrctronal boundanes the communities beneﬁtted by
cooperating and sharing hmrted resources. S
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~ BENEFIT/COST ANALYSIS OF PREVENTING CONTAMINATION
‘ GILBERT, FRANKLIN_’ PARISH, LOUISIANA

The V1llage of Gilbert, Lou1s1ana, learned in-1992 that its two pubhc water supply

: wells were contaminated with benzene at concentratlons far above the Maximum Contaminant
Level (MCL). The contamination was the result of a leaking underground storage tank that
had been removed in 1987. The Louisiana Department of Environmental Quality is still -

: determrmng the extent of the contamination, and remedxatron has not yet begun

Asa result of the contamination, the Gilbert Water System had to plug 1ts Wells and

. purchase water from neighboring public water supplies for a year and a half. In 1993, the
community drilled two new wells in another location outside of the village. Within a week of
starting the new wells, manganese levels in one of them exceeded the MCL, and Gilbert . -
stopped using it. Gilbert has instituted a Wellhead Protection Program for the replacement B

wells, banning certain types ot businesses within 1,000 feet of the wellheads. The cost to date - |

of responding to the contamination is approxunately IOO tlmes the cost to date of adoptmg ‘
. wellhead protection. .. .

1.0 COMMUNITY DESCRIPTION

The Gllbert Water System (GWS) furnishes drmkmg water to Gilbert and some
outlying residences. Gilbert is located in south-central Franklin Parish, in northeast Louisiana.
. "It is a small community, with a populatlon of fewer than 750. The local economy rests on
agnculture and a nearby cotton gin.

11 Land Use

Grlbert is one of many small v111ages that 11e along Route 15 a two-lane state hxghway
running through northeastern Louisiana. Gilbert, like much of northeastern Louisiana, is
almost exclusively rural. Land in and near Gilbert is used mostly for residential and .
agricultural purposes. A cotton gin operates near the center of town.  The only other _
busmesses apparent are retail estabhshments such as gas statrons and a grocery store.

1.v2# ' Geology/ Topography

Gilbert is located on a flat alluvial plain underlain by a sequence of unconsohdated

“ sediments. The alluvium is quaternary in geologic age. Boreholes and monitoring . wells in
Gilbert indicate that the upper ten feet of the’ ground is mostly clay, underlain by a layer of = -’ :
clayey silt about five feet _deep, and then a layer of silty sand about 14 feet deep, followed by B
‘sand and gravel deposits 80-100 feet thick. The sand and gravel layer is very permeable

i
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1.3  Hydrology

The Mississippi River Alluvial Aquifer (MRAA) is the only significant aquifer in the
area. The aquifer, which flows generally west, is quite shallow. . Lying approximately 22 feet
below the surface, the aquifer recharges with every rain. As a result, ground water is plentiful
but easily contaminated. The only surface water body close to Gilbert is Deer Creek, a small
- creek situated to the east of the village. - o , \

2.0 PWS CHARACTERISTICS

. GWS-(PWS ID #LA1041002) is.owned and maintained by Gilbert. GWS maintains

two wells, a pipeline, two elevated storage tanks, and a treatment plant. The treatment plant
is located in the village center. Treatment includes chlorination, softening, and iron and
manganese removal (using potassium permanganate). -

2.1  Water Supply

GWS depends wholly on ground water from the Mississippi River Alluvial Aquifer
(MRAA). The aquifer’s sand and gravel layer is very permeable, yielding as much as 850 -
gallons of water per minute. Water from the MRAA is of low quality by nature, according to
the Louisiana Department of Health and Hospitals (LA DHH). : o -]

GWS owns two wells (seé Exhibit 1), bﬁt one (Well #QA) 7is offline becéuse: of
excessive manganese levels. The active well (Well #1A) pumps at 600 gpm (with a top
capacity of 800 gpm), and provides enough water to serve the village’s needs. The PWS
operator expects the well to be an adequate source for ten years. Gilbert uses approximately -
95,000 ga]lons per day. . I ' o :
) : EXHIBIT 1

- Ground Water Sources =~ - T
4 Average Depth | Capacity | .
Source - - (feet) . MGD) - Status

Original wells:  Weli#1 - | ¢ | 0 | Abandoned
well#2 | - 96 | 0 | Abandoned

Replacements: . Well #1A° | - 120 ] A v | Active -

Well #2A N ‘Oﬁ']ivne‘due to excessiVe |
‘ S ‘ -levels of manganese
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s ¢

22 Financial/Management Characteristics

‘ -~ Gilbert maintains a single enterprise fund for its water and sewer. utilities; separate
data on PWS operations are not available. In the fiscal year ending June 30, 1993', the
fund’s tofal revenues were approximately $10,000, and its total expenditures were
approximately $25,000, resulting in an operating deficit of about $15,000. From time to time,

~ Gilbert has transferred money into the enterprise fund from other accounts to cover operating

expenses. : " . " A

' Aéco:ding to the local Farmers’ Home Administration (FmHA) office, Gilbert’s .
financial problems are due in part to a past reluctance to raise water rates. Gilbert recently
- increased its rates, however, and the additional revenue has begun to improve the PWS’s
- financial status. Rates for water consumers are. $8.00 for the first 2,000 gallons, and $2 for
every additional 1,000 gallons. The previous rates were $1.50 for the first 1,000 gallons, =
$1.25 for the next 1,000 gallons, and $1 for every 1,000 gallons thereafter. ‘

23 Population Served

‘ ~The population sefved is slightly over 700 people, with about 250 connections. GWS -
- serves about 90 percent of Gilbert residents, as well as'some households just outside the

village boundaries, in Franklin Parish. The remaining 10 percent of Gilbert residents draw -

water from private wells. GWS’s largest non-residential customers are the Gilbert High

School, the cotton gin, and the fire department. ' S '

30 CONTAMINATION

LA DHH, which is respons_ible for all- drmkmg water monitoring in_Ldﬁisiéna, . .
determined on February 17, 1992 that both of GWS’s wells were highly contaminated with .
benzene. On April 1, 1992, after laboratory results had been confirmed, GWS notified -

~ residents to stop using the water for. all but sanitary purposes.
31 Cpntaminatibxi Source
| of gésoline; and

the PWS operator called LA DHH to report the problem. LA DHH conducted testsin - .
January 1991 and notified the Louisiana Department of Environmental Quality (LDEQ) that

‘ In 1990, Gilbert reéidénté began to complain that their water smelled

.- the wells were contaminated with benzgne. ~

‘Data from FY94 are not available. .
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LDEQ concluded that the contamination probably resulted from a leaking UST, both
because the soil vapors were consistent with those of unweathered gasoline and because most
contamination incidents in Louisiana can be traced to USTs.: LDEQ identified seven :
abandoned service stations as possible sources of the contamination, Tests showed that
subsurface soil at one of those abandoned stations, Lachney’s Citgo, contained levels of
benzene greater than 1000 parts per million (ppm). The station had closed in 1980, but its
USTs were not removed until 1987. The soil near the station was so saturated that one could
light it with a match.. ' " o T

LDEQ identified Lachney’s Citgo as the source of contamination, and it initiated
enforcement action against the owner (see map, Exhibit 2). Mr. Lachney was excused from
financial responsibility by Louisiana courts after he proved an inability to pay mitigation
costs. The expense for exploration and delineation of the contamination has been paid from . .
the federal Leaking Underground Storage Tank Trust Fund (LUST Trust Fund), administered
by LDEQ’s UST Division. The Lachney site is not on the NPL or any similar State list. '

3.2 Contaminants

Benzene, a member of the volatile organic contaminant (VOC) group BTEX (ie,
benzene, toluene, ethylbenzene, and xylenes), is the prevalent contaminant found at the PWS. "
LA DHH also identified trace amounts of the other BTEX constituents at the Lachney site.
On January 14, LA DHH discovered a benzene level of 61.6 ppb in Well #2, but no
contamination in Well #1. The Maximum Contaminant Level (MCL) for benzene is 5 ppb.
In a follow-up test on January 28, LA DHH confirmed the results for Well #2 and found
traces of benzene in the PWS distribution system. At that time, LA DHH asked the PWS to
take Well #2 offline. By October 28 of that year, Well #2 had a benzene level of 430.9 ppb.
In the test that prompted LA DHH to order both wells offline, on February 17, 1992, LA .
DHH found high levels of contamination in both wells and in the distribution system. Well . }
#1 had a benzene level of 95 ppb, and Well #2 was at 331 ppb. LA DHH found levels in the
distribution system as high as 210 ppb in the north end and 180 ppb in the south end. .
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" EXHIBIT 2 -
. Site Map

WINNSBORO
STATE BANK
AND TRUST

GILBERT *
WATER ~ \
- SUPPLY *\
*

‘ GAZEBO

Exhibit 3 summarizes morutonng results between the initial drscovery of
contarmnatxon and the closure of both wells Over’a one-year period, benzene levels S
mcreased from 61.6 ppb to 331.0 ppb in Well #2, and from Not Detected to 95.0 ppb in Well »
#1. Benzene concentratxons in the dlstnbutron system stayed at or below the MCL until
" February 1992

LDEQ tested so11 and soil gas vapors at vanous locatlons at and near the Lachney site
and the wellfield. The soil test showed maximum VOC concentrations (1,360,000 ppb) at the
* center of the abandoned gas station property, at a depth of 20 to 22 feet.” Maximum VOCs
. were found in soil gas at depths ranging from 12 to 19 feet. LDEQ found 2.5 feet of free-

- phase unweathered gasoline in a momtormg well on the site.’

33 Effects of Contammatlon

‘ .No health or envrronmental effects from the contammatlon have been documented to
- date. However, the incident exposed Gilbert residents to benzene at a level many times ,

- . greater than the MCL. Some residents may still be drinking contarmnated water from pnvate '
- wells; many well owners are not willing or able to pay for testlng
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Benzene is a known hematological poison, and ’has ‘been associated with aplastic anemia, acute
- myelomonocytic leukemia, leukemia, depression of the, immune system, and decreased serum
levels. Benzene has been kn'own: to cause chromosomal ‘aberrations in exposed persons -and is
a carcinogen.? o ' - ' L
: - EXHIBIT 3
 Benzene Concentrations Over Time' S
(ppb) » ) o
V l - ° - ! ’ 3
Distribution

Date . | Well #1 - . Well#2- | ' System

1-14-91 © _ND 616 Not sampled

12891 | Notsampled = - 60.6. . 05
2-4-91 3 o~ | om0 | |
3-11-91 o ND | 1070 |-  NDso
7191 - |  Notsampled 998 | . 0810
10-28-91 - ND 4309 ~ ND

2192 | 950 | 3310 | 180.02100

40  RESPONSE ACTIVITIES |

Responses to the contamination have come in phases at the Gilbert site, as State
agencies and the village reacted to the worsening contamination.. Early response activities
focused on temporary and then permanent replacement of the water supply; later responses
have addressed cleanup of the aquifer itself, ' B : '

41  Alternative Drinking Water Supplies

After the discovery-of contamination in Well #2, LA DHH instructed GWS to stop |
using the contaminated well.  Later, when benzene appeared in Well #1, LA DHH ordered
that well offline. Gilbert connected to nearby PWSs on an emergency basis, and then drilled
replacement wells. o . : | oo

2Health Advisories for 25 Organics, U.S. EPA Office of Drinking Water, PB87-235578, March 1987.

-6-
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411 - Shut-down of Well #2 -

" When LA DI-II-I,disco.\'fered the contamination ilnv Well #2 in Jaxiuary 1991, it instructed = |

GWS to take the well offline. Well #1 was barely ablé to fulfill Gilbert’s water needs, so the
village planned to drill another well. The PWS intended to site the new well just 100 yards =~
.- south of the original wells, as close to the treatment plant as possible. By drilling the new

- well near the old wells, the village could avoid installing a costly pipeline. Gilbert and o
LDEQ believed that the contamination in Well #2 was due to-a breakdown in the integrity of
the well’s surface casing, and the village reasoned that a new well with an intact casing would

- be a viable solution to the water shortage. In the meantime, Gilbert applied for, and FmHA
approved, a $46,695 grant for rehabilitation of its wells. The village also arranged with 7

- LDEQ to establish a wellhead protection program for Well #1 and the planned well.

412 Shut-down of Well #1 -

On February 17, 1992, LA DHH determined that the distribution system and both = .
wells were highly contaminated with benzene. On April 1, 1992, I.A DHH sent Gilbert a
letter directing the village to find an alternate source of water or implement adequate ,
treatment. LA DHH also. instructed GWS to notify customers that the water should be used .
only for sanitary purposes and not for drinking or cooking. LA DHH required the GWS to
distribute the notice through local radio stations, television stations, newspapers, and water
 bills. It also directed GWS to give copies of the newspaper notice to all of its new customers.

After receiving the notice from LA DHH, the GWS‘canvceled its plans forll‘th_e new well
and started the process of plugging and abandoning the old wells. It completed the process in

July 1993. To provide its customers with running water, GWS connected to the PWSs of two .

neighboring villages, South Bayou Macon and West Winnsboro. - GWS purchased water from
these communities for approximately a year and a half, ' R

413 Construction of Replacement Wells #1A and #2A

. Gilbert initiated an effort to site two replacement wells at a safe distance away from
the contamination. A local hydrogeologist hired by the village proposed a location for the =
replacement wells just outside the village limits. LA DHH tested the groundwater quality at -
- the site. However, for an unknown reason LA DHH did not sample. from' the depth at which '
- Gilbert intended to draw water. LA DHH approved the site, Gilbert drilled the two new wells. -
(Wells #1A and #2A), and connected to the replacement wells in September 1993. About a -
week after starting the new wells, GWS found contained excessive levels of manganese in' -
Well #2A. GWS shut down the well because it could not afford treatment. Well #1A is

~sufficient to meet the village’s current demand for wate‘r._* '
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4.2 Grouncl Water Rernediation ‘

In late 1993. LDEQ began to charactenze the contamination at the Lachney 51te '
LDEQ awarded a contract to Aquaterra, Inc., for a site assessment, free product recovery, and -
a corrective action plan. Aquaterra completed a site assessment/corrective action plan in the
spring of 1994. The report recommended additional delineation of the contamination, and
LDEQ awarded a contract to PPM, Inc: in September 1994. Due to a lack of fundmg, the :
additional delinedtion has not yet begun. :

Agquaterra proposed two remedial. altematrves both involving a Soil Vapor Extraction
‘ (SVE) Pilot Study and Full-Scale SVE Implementation. Alternative I consists of recovering -

dissolved gasoline constituents and treating them ex-situ. Alternative II, the recommended
option, consists of removing the phase-separated hydrocarbons, testing and unplementmg the
SVE system, and conducting air sparging. Aquaterra recommended Alternative II ‘on the -
grounds that it would be cheaper and safer. Altematrve II is the less expensrve option
because in-situ treatment requires less equipment. This alternative also is less environmentally
hazardous because it would discharge only to air, whereas Alternative I would discharge both
to air and water - >

. 50 COSTS OF RESPONDING TO CONTAMINATION

Purchasmg water, replacmg the wells, and cleamng up the aqulfer are the pnmary
costs of responding to ground water contamination in Gilbert. Three federal agenc1es (1 e.,
'Department of Housing and Urban Development, EPA, and the Farmers Home
Administration) paid most of the costs of providing alternative drinking water, and all of the
costs of the preliminary contamination assessment. Gilbert paid for the purchase of
emergency drinking water from nearby commumtles, and it has experienced higher operatmg
costs for its new wells. :

5.1 Tangible Costs

The total costs to date, including those for alternative water supplies and those for -
remediation, are approximately $420,000 (8447,000 in 1994 dollars) The FmHA, the LUST
Trust Fund, and the Department of Housmg and Urban Development’s Commumty
Development Block Grant (CDBG) program have provided Gilbert with the funds to connect
with neighboring water systems and to build its new wells. LDEQ, using federal LUST Trust
- Fund money, paid for the preliminary assessment of the contamination at and near the
Lachney site. LDEQ anticipates using the Trust Fund to pay for remedlatlon, but it has not
yet secured the fundmg

¢
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~ 5.1.1 Costs to ProvidevSéfe Drinking Water

. The totél costs to date for providing rgplacenient drinking water to Gilbert resi&ents : _' ‘
are approximately $370,000 ($395,000 in 1994 dollars). These costs fall into three categories: -

& " One-time capital cdsts (é.'g.,‘ tying into the“Sduth Bayou Macon and 'We.st‘
- * * Winnsboro water systems, plugging the old wells, siting and construction of

new wells); R

. One-time non-capital costs (e.g., mpnitoring contamination in the GWS wells -
- .and distribution system, purchasing replacement water); and . '

. Increniex,ital operating costs (e.g., additional utility and tre_aﬁnent costs’
) associated with the new well).. :. = . A R '

~ See Exhibit 4 for a detailed breakdown of the c;oéts to date of résbonding, iq the 2
- contaminatjon. S SR S

. One-time capital costs for replacement water total approximately $285,712 ($299,998
“in 1994 dblla:s). Federal grants have provided the funds to cover most of these costs. The
LUST Trust Fund reimbursed Gilbert for the $25,043 (826,295 in 1994 dollars) cost of
 linking up to the South Bayou Macon and West Winnsboro water systems. Gilbert applied
for and received a CDBG to pay for $213,974 (8224,673 in 1994 dollars) of the cost® for
siting and constructing its new wells. The village used its $46,695 ($49,030 in 1994 dollars)
'FmHA grant for additional engineering, construction, and legal costs. The FmHA grant also
 covered the cost of replacing contaminated filter media and plugging the old wells. ‘
-~ One-time non-capital costs for replacement water total approximately $76,256 ($81,013 .
in 1994 dollars). Both Gilbert and LA DHH incurred these costs. Gilbert paid $71,843 .
- (375,435 in 1994 dollars) to South Bayou Macon and West Winnsboro for emergency water -
_ during the 18 months between the discovery of contamination and the completion of the new
wells. . This cost was much greater than the cost would have been if Gilbert had produced its
" own water during that period. Gilbert did not adjust its rates to cover the incremental cost.
. Much. of the $15,000 deficit in Gilbert’s FY 1993 enterprise fund can be attributed to the
increased cost of purchasing replacement water. LA DHH collected nearly 30 water samples
from the wells and the distribution system between January 1991, when it discovered the .

contamination, and.Apri'l 1992, when it shut down both of Gilbert’s wells. The state

* laboratory in Baton Rouge analyzed the samples for volatile organics. The cost of the . ) .

.-sampling and analysis was approximately $4,413 (84,633 in 1994 dollé.rs). .

3The exact cost of the wells could not be detemiin;d.

“ '9'~‘3 .
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Exhibit 4
- Cc:st of Responding to Contamination: Gilbert, LA
. Apdl 1992 to September 1985
($1984) -
Village of A wm ' UST . Huo .
item _ Gilbert -__DHH(Y) DEQ(2) FmHA(3' Teust Fund CDBG(4) - Total
One-time costs )
Tie-in to acjacent PWSs . o : . . o 26,295 . . $26,294
Replacement watec ) - 75435 . $75,

Enginesring/construction of mmls . : : R : 2258 184,933 . | $207.19
Land acquisition . . . 8,715 $8,714
Piugging of old wells i ) 6,300 - . ’ $6.300

New fitter media . : R 12,600 C ) : $12.600
Administrativafegal costs . , . 7872 31024 . $38.898
initial monitoring of new wells . ) ™S . e $945
'additional oversight of PWS ' . 4633 . $4,633]

SUBTOTAL: $76,380 $4,633 ’ $0, - “O.QSO $28,285 szzc.m ) $381,011

lwmm(msmuwsa) o - ' ' . .

Electricity ($250 par month) 6,250 7 - ! . . $6.250
Telaphona ($33 per month) 825 . . : ’ $825
Additional chermicals ($267 per M) " 8es7 : . . .o T : $6.667
SUBTOTAL: . 813,742 $0 $0 $0 30 $0 $13 742

TOTAL: ‘ . $e0a22 %0 $40.030  $20205 $224673  $304.753

Planning, site fiad ment report - 29201 e , $29,201

PSH recovery . . . © 9484 - : $9.484

Corrective action plan . 5,245 . $5,245

. . . Contractor overzight o . 2989 - ) o : $2,589

‘ TOTAL: ‘ 0 s4smee .0 $o . $0 $46.808
! (indirect Goats %5 the Communiy : ]

mzmuupﬁmm(mpumma) . 5000 . ‘ , . o ‘ © . $5.000
TOTAL: ' ) s ' $5.000
* [FoTALTOST: . - E T T 3448851

© Notes:

(1) Louisiana Department of Haaith and Hospitais

(2) Lovisiana Dep of Envi ntal Quality . S
. {3) Farmers’ Home Administration .
(4)U$.mdmuummmﬂtymmm
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Since September 1993, Gilbert’s operating costs for providing drinking watér have
increased by a total of $8,795, or approximately $550 per month. Because the operating

. . réplacement well is further away from the treatment plant than the old wells, GWS’s monthly
. telephone* and electricity costs have increased about $33 and $250, respectively. The new

. well has higher lead and manganese levels than the old wells, and GWS must treat the water
with potassium permanganate at a level three times greater than it had before, for an

‘additional cost of about $267 per month.

GWS appears to have borne the only significant indirect costs associated with the
contamination. Approximately 10-12 residents abandoned public water and drilled private
wells, as a result of the increased water rates. Gilbert’s city clerk estimated that this loss of |
- customers deprives GWS of approximately $200 per month in revenue. Given that the village . .
collects approximately $10,000 per-year in water and sewer rates, this amounts to a.2 percent
- drop in revenue.. The clerk could not provide information on whether GWS’s operating costs

- have fallen because of the reduced demand.
S5.1.2 Costs to Remediate the Aquifer

- Assessing contamination, preparing a corrective action plan, and constructing and
operating ground water and soil treatment systéms are the primary costs for re‘mediating‘
- ground water. LDEQ and its contractor, Aquaterra; Inc., have performed a preliminary
contamination assessment and developed a corrective action plan, but have not begun .
installation of treatment. LDEQ has- spent approximately $44,665 ($46,898 in 1994 dollars)

- .in contractor and staff effort for these activities. Additional delineation of the contamination

will be required before treatment is installed, at a cost of approximately $9,500 (39,690 in
1994 dollars). S o r (e

I its corrective action plan, Aquaterra could not provide an estimate of the . -
remediation’s duration. For purposes of analysis, ten years’ of costs have been estimated. Of -
- the two proposed treatment alternatives, the net present value of the recommended alternative
is estimated at $647,994. See Exhibit 5 for a detailed breakdown of the estimated costs to
remediate the site. The federal LUST Trust Fund probably will pay for both the additional
"delineation and the remediation because Lachney cannot afford to pay for the remediation
- costs. ‘ s ‘ ' - ' ' T

s

V“GWS uses a telgplibne system to control qperaﬁon of the pumps from Atﬁe plant. In contrast, GWS operated the old
wells manually. ‘ S L : :

-1l
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o Exhibit 5
. Future Cost of Respondmg to Contamination: Gulbert LA
’ T October 1995 to September 2005 .
i - (%1 994)
- : . usT
ltem - - . Trust Fund
{Remediate’Adulfer P f-?‘f]
Pre-Remediation - o . ’ oo
Additional contamination defineation I $9,690
Product Recovery and Ground Water Monitoring . :
, Install product recovery system in MW-2 : " $10,394
. ; Product recovery system installation report o $1,807
System operation, maintenance, and monitoring(1) . $179,523
Management, technical assistance and reporung ' $84,158
Contingency (10%) ‘ . . $27,598
SVE Pilot Study . , : o
Installation of manometers ) ‘ L , $3,302 -
_ SVE pilot test costs - : © 0 $17.462
. . * Analytical costs ' S $1,377
: Report preparation and final system design - o $7,844
Contingency (10%) - : ’ $2,999
Full-Scale SVE implementation . ’ : ‘
. SVE welll instalfation S : ‘ $7.089
SVE equipment instaflation - . : $14,637. -
Operation and maintenance(1) . ’ '$175,590
- Contingency (10%) S ' $19,732
Air Sparge Implementation o : ‘ r
Air sparging system implementation - C - 826,775
Operation and maintenance(1) , . $50,219
Contingency (10%) - . : . 87, 699
SUBTOTAL. _, S C ‘ $647,994
ETO AL COST: 5564?;99'4.-1 ‘
I!: ,. ' ’ l u 4 | . |
) (1) Actual duration of remediation is contingent upon achievement of remediation goals, .

-12-
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52 Intangible Costs

Gilbert is 2 small village in a rural, economically depressed part of Louisiana. ,
Economic effects of the contamination are difficult to distinguish from the poor economic
condition of the area as a whole. Despite the statewide publicity Gilbert received due to the
contamination, Gilbert’s former mayor believes that the contamination has not affected ’
property values. - Further, since few property transfers occur in Gilbert, identifying impacts -
~ on the volume of property transactions is difficult. Village officials believe that no residents

~ have relocated either their residences and/or businesses in response to the contamination.

, The few businesses in Gilbert do not appear to have encountered any permanent

impacts from the contamination. They do ot appear to have experienced either increased

 costs or reduced revenues. Some businesses may have experienced temporary disruptions in
their water supplies, but the associated cos‘gs are probably insignificant. = L

6.0 WELLHEAD PROTECTION

In January 1991 LDEQ’s Ground Water Protection Division contacted Gilbert about
establishing a Wellhead Protection Program (WHPP) after learning about the contamination
from LA DHH. LDEQ intended to educate the community about the causes of the well
contamination and to establish a contingency plan in case Gilbert lost Well #1. When LDEQ
staff came to Gilbert for a meeting about the proposed WHPP, they found that the remaining
well had become contaminated two days before and that the village was without a source of
water. o . : c -

- LDEQ aséisted Gilbert in cbmpiiiﬁg an iﬂventory of poteﬂtial sources and siting the

" new wells awdy from sources. _After Gilbert constructed the new wells, LDEQ designated a -

new Wellhead Protection Area around those wells. ‘The village, aided by LDEQ, has written ‘
and adopted a management ordinance and a contingency plan. Gilbert completed its
Wellhead Protection Program implementation in October 1993. '

6.1  State Participation in Wellhead Protection

_ ‘Louisiana has an EPA-approved wellhead prOtectioh ‘prdgrém that is é,ompletély
~ voluntary for communities. The LDEQ Ground Water Protection Division sets minimal -
standards for wellhead protection programs, and certifies WHPPs meeting its standards.

Using data from the LA Department of Transportation and Development (D'O_TD),“'
LDEQ establishes a vulnerability ranking for PWSs. Larger systems and systems drawing
from shallow and unconfined aquifefs receive higher rankings. LDEQ visits each' community
in order of vulnerability to convince local officials and civic leaders to adopt a WHPP. - -

=134
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- LDEQ performs most of the work assoc1ated with WHPA dehneauon and source |
identification. '

LDEQ uses a fixed radius to delmeate WHPAs because it lacks the detailed geologlc
information necessary to run an accurate hydrogeologic model for each well. It delineates a
two-mile radius around wells drawmg from unconfined aquifers, or a one-mile radlus around
wells drawing from confmed aqulfers (wmch are rare in Louisiana).

LDEQ identifies potential sources of contammanon within each WHPA and pinpoints
their locations with respect to the well. When LDEQ finds actual sources of contamination
(such as'leaking USTS), it reports the sources to the appropriate State oversight program.
LDEQ then creates a map showing the community, the WHPA, and the potential sources.
Communities use the maps to prevent contammatlon of existing wells and to site new wells
in less vulnerable aréas. . - S

In order to obtain LDEQ approval for their WHPPs local communities must adopt
either regulatory (e.g., overlay zoning ordinances, design standards) or non-regulatory (e.g.,
land purchases, public education) management programs. - The Ground Water Protection
Division supplies local communities with model ordinances and technical assistance in
.choosing .source prohibitions and design standards. To increase public awareness of wellhead
protection, LDEQ has prepared public education matenals (e g pamphlets and a video) for
use by local governments ,

Other State agencres mvolved in wellhead protection to a lesser degree are: the '
DOTD; the Department of Agriculture and Forestry; the Department of Natural Resources;
the Wellhead Protection Technical Committee, which assists LDEQ in obtammg information
from the other involved agencies; and the Soil and Water Conservation Districts and Water
Conservation Districts. The Ground Water Advisory Group; consisting of representatives
from each agency, coordinates the agencxes wellhead protectlon efforts

/

6 2 Local Wellhead Protectxon Plan . - ' o

In thbert LDEQ. delineated WHPAs and identified potentlal sources for both the
- existing wells and the replacement wells. Gilbert drafted a contingency plan and an
ordintance based on models provided by the Ground Water Protection Division. The .
contingency plan defines emergency procedures to be carried out in the event of

- contamination or a water shortage. The ordinance establishes a ground water protection area - -

and prohibits certain activities from occurring within 1,000 feet of the wells. The village is
responsible for the day-to-day management of the wellhead _protection program

‘14 -
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6.2.1 Wellhead Protectioanrea Delineation

, In Gilbert, LDEQ delmeated a'two-mile radlus around the Wells Accordmg to -
LDEQ, such a distance is conservative and overprotective, given the statewide average travel
rates for ground water (50-170 fi/yr). The WHPA should provide Gilbert with enough time
. to take appropriate measures if contamination occurs. -Where the WHPA boundaries intersect °
' hlghways Gilbert erected s1gns by the s1de of the road.

6.2.2 .Source Identlficatlon

' LDEQ with the help of Gilbert residents, first performed the source 1dent1ﬁcat10n
step for GWS’s original wells. Older citizen volunteers recalled the locations of long- '
- abandoned potential sources in town. - LDEQ made a full inventory of the sources and plotted
them on a map of the village. When Gilbert shut-down both wells, LDEQ used the list of
potential sources to help site the replacement wells. After the new wells were installed, -
LDEQ revised the list to reflect the new WHPA. The final source inventory identified 27
potential sources of contamination, 13 of which were service stations or garages.  The other
sources identified included three cemeteries, two dry cleaners, a small airport, sewage lines
and dlsposal ponds and dramage canals Gllbert received a copy of the mventory and the
map. .

1 6.2.3 Management-Plém

Gilbert has not developed a formal management plan for its wellhead protecnon
program. However, the PWS operator periodically conducts mfoxmal activities such as
| visiting potential contamination sources. Further, Gilbert has passed a Groundwater
. Protection Ordinance establishing a ground water protectlon area within a half-mile radius of .
_the wellfield. The ordmance prohibits certain new mstallanons w1thm 1,000 feet of any well.
These mstallatlons are as follows: . -

automoblle maintenance and repair,
battery-storage and manufacturing,
chemical productions,
dry cleaners,
" electroplating,
furniture production,
facilities using USTs,
man-made ponds and retention areas,
- medical clinics,
paint facilities,
_pest control, and
photo processing.

3 ’15.;,
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In the ordmance Grlbert resolved to monitor all actrvmes wrthm the WHPA that are |
: _potentlal sources and to site any new wells "properly "

6.2.4 lContmgency Pla_n

Gilbert formulated a contingency plan to coordinate with existing Hazardous Materials
Response and Civil Defense Plans. The Contingency Plan establishes a priority of water :
users in the case of a water shortage or disruption, and it outlines the village’s options for

alternate water sources, including neighboring water systems and markets that carry bottled
water. It also describes notlﬁcanon procedures in case of a ground water contamination
emergency. -

7.0 COSTS ASSOCIATED WITH WELLHEAD PROTECTION

Gilbert’s wellhead protecuon program- has cost approxrmately $4,580° ($4 666 in 1994
dollars) to date. Almost all of these costs are salary costs for time LDEQ spent developmg :
Gilbert’s program. LDEQ officials could not provide the exact number of hours spent on the
Gilbert wellhead protection program, so costs are estimated. Gilbert officials are paid only
nominal salaries, so any staff costs for the small amount of time spent developing and '
managing the WHPP are relatively msrgmﬁcant ) B

7.1  Tangible Costs .

The initial cost of wellhead protection in Gilbert was the presentation that LDEQ
made to the community, to convince local officials of the need for a wellhead protection
program. LDEQ and LA DHH spent approximately $438 ($446 in 1994 dollars) and $123
($125 in 1994 dollars), respectively, to prepare for and attend the presentation.

7.1.1 Wellhead Area Delineation and Source Identification Costs ;

According to estimates by LDEQ’s Ground Water Protection Division, the staff spent "
a total of about $3,282 ($3,347'in 1994 dollars) preparing a map of both WHPAs, identifying
potential sources, and situating each source on the map. Delineating WHPAs itself did not
require a great jnvestment of time, because each WHPA is a circle with a two-mile radius.
Community volunteers assisted LDEQ in the source identification effort, which minimized
LDEQ’s staff time. No private entities incurred costs for these steps. See Exhibit 6 for a
breakdown of the wellhead delmeatron and source 1dent1ﬁcatlon costs. :
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S " Exhibit 6

Cost of Wellhead Protection: Gilbert, LA’

April 1992 to September 1995 -

- .($1994)
‘ ) - LA o LA | Village - Co
ltem - DHH _ _DEQ(1) of Gilbert -Total(3)

 Presentation to local officials S S 125 e

WHPA Delineation/Source Identification(2) C ' S 3347
Preparation of WHPA map NER : .o
Review of existing data on USTs, NPL, RCRA sites/site visits -

* Management Plan/Source Controls . , » _
Adoption of overlay zoning ordinance S . . 36
Patrols of WHPA . : : :

-Contingency Plan ‘ . T 231
Moﬁﬁwﬁon of model contingency plan -

Public Edumﬁon/Outreadm . f

»Installation of WHPA signs

250 . .$250

[FOTALCOST:

(1) Distribution of LA DEQ costs is approximate. ;
(2) Delineation and source identification costs cannot be disaggregated.
" (3) Village of Gilbert incurred nominal costs, but they cannot be quantified. -
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7.1.2 Management Plan Costs

The only public cost mcurred in thlS step was the time an LDEQ geologrst spent to
send Gilbert copies of other cities’ management ordinances. The village of Gilbert drafted
and passed the ordinance, but it did not incur srgmﬁcant costs. As noted earlier, village
. officials are paid only nominal salaries. See Exhlbxt 6 for a breakdown of the management
: plan costs. . .

Implementanon consists of mformal visits to potentlal contammatlon sources by the
PWS operator These v1s1ts cost about $125 per year

- 71.L 3 Contmgency Plannmg Costs

LDEQ incurred minor costs for providing Gilbert w1th some: techmcal assistance in
developmg a contingency plan. Grlbert officials were responsible for the body of the work
involved in writing the contingency plan, but the village incurred no s1gmﬁcant costs. See
Exhrblt 6 for a breakdown of the contmgency planmng costs. : '

72 Intanglble Costs

The WHPP does not appear to have resulted in any quantlﬁable indirect costs. - The
~ management ordinance’s prohibition agamst certain new installations with 1,000 feet of the
- wells is unlikely to affect property values in that area of town. The wells are located in’ a
residential area. Further, the community is in an economic decline, and development
pressures are minimal. As noted in Section 3.3, if a business chose not to move to Gilbert,
it would be difficult to show that the decision was a result of the WHPP and not of the
economic weakness of the vﬂlage ' , .

8.0 CON CLUSION

‘To date, the Vﬂlage of Gilbert has mcurred a total cost of $95 122 (m 1994 dollars)
to respond to contamination of its two wells. The Village continues to incur additional
operating costs of approximately $550 per month at the new wells. In addition, the PWS
loses about $200 per month in revenues as a result of customers who have installed their own
wells as a result of the contamination. Assummg that remediation of the aquifer takes five
years, the prevent worth of remediation costs is approxmately $455 000 to $520 000,
dependmg on the remedial alternatlve chosen. . :

; Gilbert’s wellhead protecnon program cost approxrmately $4 400 (m 1994 dollars) or
about $2,200 per well. Because Gilbert has a minimal source management prograrn, o
mplementanon costs are near zero. ‘ ‘
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BENEFIT/COST ANALYSIS OF PREVENTING CONTAMINATIQN
DARTMOUTH BRISTOL COUNTY MASSACHUSETTS

Contammatron of its drmkmg water supply prompted the Town of Dartmouth,

o Massachusetts to voluntarily undertake an innovative wellhead protection program. Two :
. separate sources have contaminated two of the town’s drinking water supply wells.. The first,
an illegal dumping operation, forced the closure of the Route 6 well. The second, an old

- . gravel pit and a clandestine dump, contammated the town s Chase Road well

Dartmouth was among the first commumttes in the country to adopt wellhead
protectlon Its wellhead protection plan provrdes many safeguards intended to protect its
"drinking water supply from potential contamination. The town owes the success of its
comprehensive wellhead protection program to the close cooperatlon among several '
. departments of the local govemment S

1.0 COMMUNITY DESCRIPTION

, Dartmouth is located in Bristol County, in southeastern Massachusetts The town
consists mainly of residential areas, but it also has commercial, industrial, and manufactunng -

areas. Dartmouth has a population of 27,000. The University of Massachusetts at Dartmouth

increases the town’s population from fall through spring by about 3,500 students. This .

" increase is complemented to. some extent by a srmllar-s1ze transrent summer populatlon of

vacationers. . . :

1.1, Land Use

The predommant land use in Dartmouth is re51dent1al Dartmouth’s populatton had
remained steady over several decades until around 1985, when the area gamed popularity
because of its proximity to Cape Cod. Despite the recent populatton increase, over 50 percent
. of the land in Dartmouth is undeveloped

Most of Dartmouth 5 commerc1a1 facilities are centered in a busmess district along ‘
Route 6, which runs through the center of town. Commercial uses consist. primarily of retaJl _
. establishments, restdurants, and gas stations. The industrial and manufactm‘rng facilities in
Dartmouth include cable and computer manufacturmg facilities and a golf equtpment
manufactlmng plant. ‘

1.2 7' Geology/ Topography o

Elevatlon in Dartmouth varies from 170 feet above sea level to sea level along the
coast. - The topography of the town is characterized by hills- and valleys which run from the
- northwest to the southeast. . Several southward-flowing streams occupy these valleys.
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Dartrnouth is underlarn mainly by late Precambrian bedrock The observable bedrock .
is the Dedham Granodiorite Formation, with intrusions of a fine-to-medium grained schist.
The bedrock is characterized by a relative hardness and lack of weathering. Principal mineral
constituents of the Dedham Formation are quartz, m1crocl1ne and plagroclase ' x

1.3 Hydrology/Chmate '

Dartmouth is on the southeastern coast of Massachusetts, bordering Buzzards Bay.
Several southward-flowing streams drain into Buzzards Bay and the Atlantic Ocean. These
include Buttonwood Brook, Paskamanset River, Shingle Island River, Copicut Rrver
Destruction Brook, Slocums River, and Little RIVCI‘ :

Dartmouth relies upon two aquifers for its drinking water. = A substantial volume of
ground water is found in the highly permeable surficial deposits. All of Dartmouth’s
municipal wells draw ground water from these deposits. A deeper, slow-moving aquifer
within the Dedham Granodiorite is characterized by low porosity and a corresponding low
storage capacrty Most low-y1eld pnvate wells in Dartrnouth tap the bedrock aqu1fer

Ground water moves frOm the upland recharge areas in northern New Bedford and
central Dartmouth to the lowland discharge areas along the Paskamanset River and the coast.
Natural flow is north to south, with a poss1ble additional west-east gradient. Pumpmg may
artificially change the direction of flow near some of the wells. '

The aqurfers-m'Dartmouth are recharged by surface water. United States Geological
Survey (USGS) studies of eastern Massachusetts indicate that ground water recharge rates
range from 0.75 million to 1 million gallons per day (mgd) per square mlle

Precipitation i in Dartmouth averages ‘41 inches annually, ranging from 2.2 to 4.1 inches B
per month. Of this precipitation, 47 percent enters the ground or runs off into surface water
bodies; the remainder is'lost to evapotranspiration. The average temperature varies from a -
low of about 32 degrees in January to about 72 degrees in July :

20 PWS CHARACTERISTICS

Until 1960, Dartmouth purchased all of its water from the City of New. Bedford. o
Since then, the Dartmouth Water Division (DWD) has supphed a combination of its own
- water and purchased water. The DWD, PWS ID #4072000, is owned and operated by the

town.
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21 Water Supply

'The Dartmouth Water D1v151on rehes on ground water and purchased water from the
neighboring city of New Bedford." Ground water in the area historically has been of high:
quality. The most significant water quality problem, aside from the contamination incidents, -
- has been high levels of naturally occurrmg iron and manganese S -

, Dartmouth operates eight. sand/gravel wells seven of wh1ch are currently online (See
Exhibit 1). The PWS maintains just over 170 miles of miains, with use measured by 7,924
water mieters. The DWD disinfects the water from all of its wells and has installed. corrosion
control measures. Due to the naturally high iron and manganese content of the ground water,
DWD apphes iron and manganese removal at some wells. = :

Dartmouth’s net water consumption in 1993 was just under 2. 6 mgd To meet th15
demand, Dartmouth currently purchases 20 percent of its-water annually from New Bedford
on demand, mainly during the summer months, when consumption rates. are highest. The-
town will probably continue to purchase water in the future, due to the 1ncreasmg demand of

" - commercial hlgh-end users and real estate development

A . The DWD is currently testmg four wells, two of which are scheduled to become
operatlonal in the fall of 1995. Dartmouth is also reviewing several parcels of land in

- ant1c1pat10n of possibly s1t1ng an additional two wells

2.2 . Financial/Management Characteristics

The l own of Dartmouth established an enterpnse fund for its water and sewer ut111t1es
in its fiscal year 1990.> The fund is supported entirely by water and sewer fees.- The town
, ‘retams revenue assoc1ated with water supply and sewerage m this fund ' A

The Department of Pubhc Works (DPW) determmes rates and fees charged for water ‘
- consumption. The DPW assesses a minimum annual charge for water rangmg from $40 to

. $1,520, based on meter size. Above the minimum usage, Dartmouth has an increasing block
rate structure. For each increment of use, the cost per cubic foot of water increases, up to

$29 per 1,000 cubic feet. The DPW last changed water rates on- July l 1992

' DPW assesses a system development charge of $2 000 for each new service
connection. A separate serv1ce connection and meter are required. for each reSIdentlal umt up

lNew Bedford ‘relies on surface water from a regxon known as the "Five Great Ponds" for its dnnkmg water.
supply :

2The Town’s fiscal year runs from July 1 to Junel‘30.

]
—J-
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to four units per building. Any resrdentlal bulldmg contammg more than four umts requires a -
master meter, and the fees are based on a non-residential system development charge ranging
from $2,000 for a 1 inch meter to $76,000 for a 10 mch meter.

~  EXHIBIT 1 .
Water Source Characteristics

Source Average Depth (feet) Withdrawal (gal/year)

Surface water source, purcirased v N/A , Not metered
from New Bedford via Faunce . -
Corner Pump Station

ChaseRd. A Well - 432 o 81,230,000
Chase Rd. B Well S 6 131,869,000 -
ChaseRd. C Well . 30 173,573,000
‘Chase Rd. D Well ' a1 145,028,000
Old West Rd. V-1 Well - 50 | 85,389,000
Old West Rd. V-2 Well. - 50 . 128,277,000
Old WestRd. V-3 Well . 52 1 76,750,000

Allen St. Station ' Inactive® . - .-

Route 6 Well , Inactive® : R .

* Pumping station is an emergency interconnection wrth New Bedford water supply
® Inactive due to contamination (see Section 3)

Da.rtmouth has used bonds and loans in the past to meet its capital 1mprovement needs A
The DWD has a sufficient balance in its enterprise fund to meet the PWS’s operating expense
for over a year. The PWS plans to pay for any future compliance requxrements (none are
currently ant1c1pated) by i mcreasmg user rates or obtammg grants or loans.

2.3  Population Served

. The PWS serves approximately 24,000 (89 percent) of Dartmouth’s residents, via
8,300 service connections. The remaining 3,000 residents rely on private wells. The DWD
supplies 49.2 percent of its water to residential users, 32.8 percent to commercial users, 10
percent to mumcrpal users, and 6 percent to mdustnal users. v :
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3.0 CONTAMINATION

Two of Dartmouth’s wells were contaminated as a result of two separate incidents. In
. 1978, the town detected contamination in the Route 6 well from a hazardous waste dumping
operation.” In the early 1980s, the town discovered that its Chase Road Well D was :
- contaminated by an private sand and gravel operation subsequently used as a dump site,

3.1 Contamihatio'n Sour,ées

\ State officials discovered contamination at the Route 6 site in 1978. Responding to
- calls from citizens, the Massachusetts Department of Environmental Protection (DEP)® found
numerous barrels of hazardous waste in a warehouse 1,000 feet from the operating well.
Debris from various domestic and building activities was scattered around the site. 'DEP
removed the barrels. Upon returning to the site the next year, DEP found that another 1,000
barrels had been dumped in the warehouse. DEP determined that an illegal hazardous waste
dumping operation existed on the premises. Dartmouth successfully sued the owner of the ,

- operation, but recovered only a negligible monetary award. -

. The town detected contamination at the Chase Road well during the siting process. .
During the well design phase, a caller, noting the town’s signs delineating a "Water Supply. .
Area,” identified the area as an old dump site. The town immediately halted the. siting '
process and hired contractors to initiate a survey of the area, focusing on three potential
sources. The first area proved to be clean; at the second location, the town discovered fish oil

" waste from a fish processing plant.. .At the third site, 1,500 feet from the proposed location of |

the well, the town found a pond within an abandoned pit containing buried automobiles and
. automotive crank case oil. The town has not taken any enforcement.actions against
‘responsible parties. S : : S

- 3.2 - Contaminants

After discovering the illegal dmnping operation, DEP and the Town of Dartmouth ,
conducted two rounds of samplinig and analysis on the Route 6 well between 1978 and 1980.

7 The U.S. Environmental Protection. Agency (EPA) collected and analyzed the contents of the

stored drums. EPA’s analysis of the drum contents revealed the presence of 2-ethyl hexanal,
toluene, methyl isobutyl ketone, ethyl benzene, butanol, heptanol, trichloroethylene, xylene, -0,
- methoxy-2-propanol, nonyl alcohol, hydrocarbon (7c), cholo;qbutane, and propanol.

" DEP’s initial sampling of water from the Route 6 well indicated the presence of
chloroform at concentrations of 4.4 to 5.4 parts per billion (ppb), and 1,1 dichloroethylene at

' 3At the commencement of activities at the Route 6 well, DEP was known as the Massachusetts Department of

Environmental Quality Engineering (DEQE). Throughout this report, "DEP" refers to both o_rganizations:. o

. —5-';.‘
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concentrations-of 1.0.to 1.1 ppb. The date of this sampling was unavailable. - In 1980, the -

- town hired contractors to drill monitoring wells and conduct groundwater sampling and -
analysis. Samples taken 380 feet from the Route 6 well indicated the presenee of 1,1,1
trichlorethane (3.5 ppb), trichloroethylene (2.1 ppb), and tetrachloroethylene (1.7 ppb).
Samples: taken 850 feet from the Route 6 well indicated the presence of five contaminants. In
this sample, trichloroethylene (540 ppb), 1,1,1 trichlorethane (1,250 ppb), and 1,1
dlchloroethylene (56.5 ppb) were found in the greatest concentrations.

After discovery of contamination at the Chase Road site, Dartmouth 1n1t1ated several
surveys of the area to detérmine the extent and potential effects of the buried auto parts and -
oil. - Geochemical surveys and samples from monitoring wells detected crank case oil, acetone,
methylethylketone and 1-1-1 trichloroethylene. The town conducted se1smlc and res1st1v1ty :
surveys and located one buned car. S :

3.3 Effects of Contamination

No documented health effects could be attributed to the contamination incidents. In
fact, the only reported health effects that could be attributed to water quality are -
gastrointestinal problems from excess manganese in dnnkmg water. This has never been
decisively ascribed to groundwater quahty, however -

Although no one has been made ill due to contamma’uon of elther the Chase Road or -
Route 6 wells, the potential for adverse health effects is real. For example, acetone (found in -
the Chase Road well) is readily absorbed into the body via ingestion. The main effects of
acetone exposure are central nervous depression and irritation of the eyes.

The health effects of the contaminants identified in the Route 6 well include damage to
" the brain, heart, lungs, and kidneys. Exposure to 1,1 dichloroethylene may cause central
nervous system depression. Once ingested, 1,1 tetrachloroethane concentrates in organs with
hlgh levels of fat, including the brain, and may also affect the heart lings, liver, and kldneys
Long-term oral exposure to TCE may damage the liver. PCE may cause abnormal effects on
the liver, kidney and cen'aal nervous system.

No natural resource damage due to the contammatlon 1n Dartmouth’s wells has been
documented.. : : :
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4.0 RESPONSE ACTIVITIES

In each contam1nat1on 1nc1dent EPA, DEP, or the town responded by conductmg
surveys to assess the extent of contarmnatlon and.removing the source of the contammatlon

4.1 Response to Contammatlon of the Water Supply at Route 6 Well

After discovery of hazardous matenals at the Route 6 site, DEP ordered the town to
“remove the well from service. DEP initiated cleanup activities in 1979." DEP dug an
interceptor trench and two test holes adjacent to the primary disposal area. It stockplled
drums and debris for future disposal, and removed, aerated; and spread contaminated soil. )
The Department removed a total of 1,054 drums, 20,500 gallons of liquid waste, and 320 tons -
of heav1ly contaminated soil and debns A large pile of less severely contaminated debrls
remams at the site. - DEP completed its cleanup in February 1980

The town collected samples at the site in 1980 to 1nvest1gate the prospect of siting a
" new well. According to the sampling results, the site was still seriously- contaminated, despite 4
the cleanup DEP also warned the town that the contamination was likely to migrate further.
toward the well. DEP indicated that it would approve the use of the Route 6 well, prov1ded
that the town sample the well and two nearby monitoring wells monthly for VOCs The town

o demded not to use the well until it had studled the situation further.

-~ In 1983, Dartmouth instalied-a system of 13 monitoring wells to better define the site
hydrogeology .and conducted sampling from February through October. Analyses indicated
that aqulfer contamination was widespread and locally severe. They also indicated that .

‘ pumping the well reversed the ground water’s natural flow and tended to direct contammatlon
towards the well The town decided not to reopen the well. '

In 1991, Dartmouth reexammed the poss1b1hty of using the well in’ hght of advances in
groundwater treatment technologies. The town rejected this course of action after determining
~ that pumping would draw contamination into the well’s cone of influence. DEP informed
- Dartmouth that it would not approve reopening the Route 6 well unless the town could prove
that it had exhausted all other sources of water. The town is currently purchasmg water from
" New Bedford to replace this well. .

4.2 Response to Contammatlon of the Water Supply at Chase “Road Well

After discovering the contammatlon and 1nvest1gatmg the conta.mmatron sources near
the Chase Road well, Dartmouth removed the fish oil from the site. To determine the extent
of contamination from the automotive dump site, the town installed monitoring wells,’
conducted seismic surveys, sampled the ground Water and conducted geochen‘ncal testmg
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The town attempted to remove the buried car. Because the car was located close to
the water table, the holes quickly filled with water, preventing extraction of the entire -
automobile. The town was able to extract portions of the car, including the engine block.

During the delay in the well siting process, DEP requirements for new wells became
more stringent. The Waste Division of DEP now required Dartmouth to show that the site
was not hazardous and that the town had no further responsibilities to clean up the site.
Dartmouth performed a Phase II Assessment* and a Risk Assessment and determined that the
site was no longer hazardous. DEP accepted these studies as documentation of the well’s
suitability as a drinking water source, and the town resumed siting the well.

‘The town conducted pump testing at the well to determine whether pumping would
pull the remaining contamination into the well. The pump tests showed that, although the
aquifer around the well was contaminated, none of the contaminants had reached the well.
DEP approved the well in 1988. B ‘

Dartmouth designed the Chase Road pump station to ensure that its water supply
would not be interrupted by future contamination. As a precautionary measure against
contamination which could potentially migrate toward the well, the pump house contains an
operating state-of-the-art air stripper and greensand filtration plant. It is fitted with excess
piping to allow additional filtration equipment to be installed in a relatively short period of
time in the event that further contamination is discovered. The consultant who designed and
built this plant indicated that the plant has excess treatment capacity, providing "insurance"
against an extended interruption of water supply due to future contamination. L

50 COSTS OF CONTAMINATION

The total costs of discovery, characterization, cleanup, and water replacement at the
Route 6 and Chase Road wells is $,1,334,93.4 (81,380,694 in 1994 dollars). - At the Route 6
well, the Town of Dartmouth incurred costs totaling $44,000 ($89,760 in 1994 dollars).
Furthermore, since the closure of the Route 6 well, the town has lost revenue from the sale of
water netting $934,838 (8513,687 in 1994 dollars). At the Chase Road well, the town paid a
total of $734,259 (8777,247 in 1994 dollars) to respond to contamination. A $13,000
(815,470 in 1994 dollars) Aquifer Contamination Grant from the Commonwealth helped
defray these expenses. .These costs are described in the sections below. .

“A Phase II Assessment is an-in-depth quantitative characterization of the hydrogeology and geéchemistry of an
area. S . - . o .

. g -
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R

5.1 Tanglble Costs

Exh1b1t 2A presents the costs of respondmo to contamination at the Route 6 Well as of .
September 1995; Exhibit 3A presents future costs associated with contamination at the well.

Exhibit 2B presents the costs to September 1995 of responding to contamination at the Chase . .

Road Well. Between 1995 and 2005, O&M costs assocxated wnh contamination at the Chase
Road Well are presented in Exh1b1t 3B : ‘ :

- S8.1. 1 Costs to Prov1de Safe Drmkmg Water at Route 6 Well

Between 1980 and 1991, the Town of Dartmouth spent $44, 000 ($89 760 in 1994
dollars) studying the contamination at the Route 6 well and the surrounding aquifer. EPA’s
- and DEP’s expenses associated with analyzmg the matenals in the drums and on31te clea.nup
] act1v1t1es are unavailable.’ . : S

In addmon to incurring the above costs the town has lost the revenue from sale of
water from the Route 6 well. Between 1969 and 1978, Dartmouth pumped an average of 81
million gallons per year from the Route 6 well. At a cost of $1,363 per million gallons (the
amount charged by New Bedford), the "market value" of this quantity of water is $110,403
per year. The total loss of water between 1978 and 1995 from the Route 6 well would -
therefore be valued at $1,419, 442 (in 1994 dollars)

- This ﬁgure represents only the value of the water 1tse1f By purchasing Water the
town did not incur any expenses related to maintaining and operatmg the well. According to
DWD, the operating cost savings over 17 years at the Route 6 well were $975,755. This = -
figure is based on the per-gallon electrical, chemical treatment, and labor costs at similar
wells. The net lost revenue due to contamination and clospre of the Route 6 well was
$543,476 (in 1994 dollars). From 1995 to 2005, Dartmouth will pay ‘over $389 000 to
purchase replacement ‘water. '

- 3.1.2 Costs to Provide Safe Drinking Water'at Chase vRoad‘W'ell

- The total costs of respondmg to contamination at the Chase Road site totaled $734 259

. (877,247 in 1994 dollars). The Phase II assessment cost $75, 000 ($89,250 in 1994 dollars) -

- and the Risk Assessment cost $13,000 ($15,470 in 1994 dollars). The town paid $65, 000
(881,250 in 1994 dollars) for an air stripper tower and a new greensand filtration plant.

Annual air stripper operating costs for electricity, heat, ‘chemicals, and labor associated with
daily inspections are $83,038 (in 1994 dollars). The O&M costs from 1988 to the present
total $591,277 (in 1994 dollars). Between 1995 a.nd 2005 O&M of thé air stnpper/filtratlon :
plant wﬂl total approximately $5 83 ,000. ' K




Benefit/Cost Analysis of Preventing Contamination:' Town of Dartmouth, Massachusett.

‘ Exhxblt 2A '
Cost of Respondmg to Contamination at Route 6 Well Dartmouth MA
‘ . 1978 to September 1995 »
‘ : S ($1994)

)

' - . ‘ o B - 'Townof
ltem - . ’ . , Dartmouth

fpmwuezsafefsnﬁnﬁngswate

One-time costs (1 - . ‘ . .
Site Cleanup/Mornitoring Wells Lo . o '$89,76(

Analysis of Dumped Drums ‘ : ' . .
SUBTOTAL: : ) Lo ' I _ $89,760

) Incremental operating costs . ) .

. Purchase of Water from New Bedford - o - , $1,489,443
Well operating costs (savings) Lo : o : ($975,755
" . SUBTOTAL: : ‘ : . o . ' . $513,687

+$603,447

[TOTALCOST::

(1) Massachusetts DEP and U.S. EPA also paid to remove and analyie drums; costs are unavailable

Exhlblt 2B
Cost of Respondmg to Contamination at Chase Road Well Dartmouth MA -
.1988 to September 1995 .

 ($1994)
: - Townof  Aquifer Contamination
Item . ] Dartmouth . Grant Program ) Total

{Provide Safe Drinking Water:

v One-time costs ' , . o . L . . , . .
Phase Il Assessment : ‘ .. . 873780 - $15470 : $89,250

. Risk Assessment . o - $15,470 _— . S $15,470
Construct Air Stnpper/Greensand Filtration Plant : $81,250 . ) : $81,250

SUBTOTAL ) - $170,500 . $15,470 $185,970

On-going costs . ’ : : . ‘ . : o ) :

Electricity ; o - $463,512 . .. $463,512

Heat . ( : ‘ $8,336 . - - -$8,336

Chemicals St $39,021 . - . : $39,021

Labor ' o . L . $80,407 : . ; $80,407

SUBTOTAL: ‘ . C $591,277 v $591,277

[TOTALCOST: . -7 . & = 3= 5 = I SR Y iR 1 O R sm,zaﬂ
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Benéﬁt/Cést Analysz‘;s' of Pfe'ile}zting Contﬁminqtion: Town .of Dartmouth, Massachusetts

~

: Exhlbst 3A - ‘ ' :
[Future Cost of Respondmg to Contammahon at Route 6 Well Dartmouth, MA
‘ ‘ October 1995 to September 2005

($1 994)
" Townof.
Dartrmouth |
Ongoing costs s . : ] ‘ IR !
Purchase of Water from New Bedford - : 8775424
Annual well operating costs (savmgs) ($386 100)'
tror ALCOST T 48389 .324]

o o . Exhibit3B. -
* Future Cost of Respondmg to Contamlnatlon at Chase Road Well: Dartmouth MA
‘ October 1995 to September-2005 :
($1994)

Town of .
Dartmouth

ltem °

Ongomg costs i

Q&M - Air StnpperlGreensand F hratlon Plant - o ‘ . o o

: Electricity . : L . S . $467,235

" Heat ) : o : , . . $8,225

- Chemicals : : T S " $38,4%96
Labor ‘ o . ' : : ‘ : $79,317 .

535_83.-27;5} '
7




Benéﬁt/Cost Analysis of Preventing Contamination: Town of Dartmouth, ‘Massachusetts

. Dartmouth‘applied for an Aquifer ;Contaminétio_n Grant to clean up ‘the site. The town
received a $13,000 grant ($15,470 in 1994 dollars) and paid all other costs with its own
revenues. . : S S '

5.2  Intangible Costs

. Dartmouth has not seen an‘yn effect on its real estate market or experienced any
economic dislocation associated with groundwater contamination. . In fact, the construction
rate in Dartmouth has been rising. T ’

60 WELLHEAD PROTECTION

Wellhead Protection (WHP) in Dartmouth began with the passage of an Aquifer
Protection bylaw in 1980." Dartmouth was among the first communities in the country, and
the first in Massachusetts, to adopt WHP. Dartmouth’s Wellhead Protection Plan (WHPP)
provides for delineation of three protective zores around its wells and a variety of safeguards

intended to' protect aquifers from potential contamination.
6.1 . State Requirements for Wellhead Protection -

The Commonwealth of Massachusetts has implemented WHP via its Source Approval
Regulations (310 CMR 22.21). The Regulations apply to new PWS wells that produce at
least 100,000 gallons per day (gpd).. Massachusetts requires delineation of three protection
zones around each water supply well: ' S

. Zone I is a ﬁXéd 400 foot radius around each Well,,of which the PWS must ,
have "direct ownership or control." ‘ o

Zone II is the aquifer z_or;é‘ that contributes water to the wéll under the most _
severe pumping and recharge conditions that can be. anticipated realistically for

a 180-day period without any significant recharge to the aquifer..

' Zone III consists of .the a;eés where ground water and surféce water recharge :
Zone II. o ' : :

EPA;formally épproved Massachusetts’ State Wellhead Pfqteétion Program in May, 1990.

6;2= A Local Wellhead Protection Piah

Dartmouth first adopted an Aquifer Protectidn bylaw in 1980. Resident infcrest in
WHP began as a response to the discovery of contamination at the Route 6 well. The-

- 12 _




Benef t/Cost Analrsls of Preventmg Contammatzon Town of Dartmouth, Massachusetts

Wellhead protection areas (WHPAS) are managed through close cooperatron among several
. departments of the local government

6.2.1 Wellhead Protection Area DelineatiOn

Three protectlve zones have been mapped around each of Dartmouth’s water supply
wells as a normal part of the well siting process. Zone 1 areas are simple 400 foot radii
around the wells. The Zone II dehneatlons in Dartmouth were calculatéd using the USGS
MODFLOW model or a conceptual model, such as the Theis equation for non-equlhbnum
conditions. The final Zone II delineation is based on modelmg results and actual pump

'testmg results Zone III areas are delineated around the radii of the Zone IIs

. 6.2.2, Source Identlﬁcatlon‘

A door-to-door survey of potentral contaminant sources is not part of the standard .~ _
procedure for WHPA delineation in Dartmouth. ‘Rather, DWD relies on inventories produced
by other departments of the town govérnment to identify potential pollutant sources within the
Zone II areas of its wells. For example, the Fire Chief maintains an inventory of underground
storage tanks, and the Department of Health (DOH) mventones and 1nspects septic systems.

A 1993 sanitary survey mdlcates the presence of potent1al sources of contammatlon

- within the Zone I and II protection areas of Dartmouth’s wells. Within the Zone I areas of .
six wells are’ propane storage tanks and access roads. An oil storage tank is located within the
Zone I area of one well. Diesel oil disposal sites are located within the Zone II areas of two
wells. Gravel pits are found within the Zone II areas of three wells. Four wells have
multrple contaminant sources within their Zone I areas; two wells have multiple contaminant
sources within their Zone II areas. - Three wells have sources of potential contamination in
. both their Zone I and Zone II areas :

6.2.3 Management Plan B

. - Several departments of the town government share management responsrbllrty for the

WHPAs. These include the DWD, the Planning Commiission, the Bulldlng Commission, and
the DOH. The DWD’s day-to-day management of each WHPA: consists of daily visits to the
wells and coordination with. other departments of the town government. The Planning and -
'Bulldrng Commissions propose and enforce bylaws regulatmg activities within the protectrve
zones. : ~

The Planning Commission has authority to propose bylaws for aquifer protection.” The: . .
Commission developed a delineation map and proposed methods to manage Zones I, II, ‘and
III around Dartmouth’s-wells. For example, the town’s 1988 Growth Management Plan
‘ ’d1scourages development whmh reduces the hkehhood of future _aquifer contamination.. It

=13 -
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requires minimum lot sizes of two acres for new development in the northern and southern
parts of town. Dartmouth does not provide water or sewer connections to any new’
developments in those areas. -

Another Planning Commission requirement stipulates that a maximum of 10 percent of
a parcel of property can have impervious cover. This same requirement also mandates best

management practices (such as runoff detention ponds) for parking lots. . o

The Building Corﬁmissio‘n implements and enforces the zoning bylaw. The Building
Commissioner reviews building permit applications to determine whether proposed
construction within the protected zones complies with applicable requirements.

The DOH permits and inspects septic systems in all real estate subdivision plans.
DOH requires a four-foot separation between a septic system and the water table, and a six-
foot separation with an aquifer. The Health Department also has the authority to recommend
new WHP requirements that it deems necessary to protect the health of Dartmouth’s residents.

- 6.2.4 Contingency Plan
Dartmouth has evaluated the vulnerability of its wells to contamination from
emergency spills, and it-has.devised extensive contingency plans. When a spill is reported,
the Hazardous Waste Coordinator decides on the action to take and coordinates the cleanup.
This individual is responsible for contacting the Massachusetts DEP to respond to hazardous
‘waste incidents when necessary. S

Dartmouth’s plan focuses on responding to automobile accidents, which pose the most
common threat to ground water. Fire departments respond on the scene with absorbent pads,
which are kept on fire trucks. At each well pump house, a supply of 'absorbent pads is kept
in stock in case a spill should occur near the well. For larger- spills, the town retains 7
hazardous waste cleanup contractors. The town currently is investigating the possibility of
equipping police officers with first-response kits, as police officers invariably are the first’
officials on site when traffic accidents or other spills occur. | g '

70 COSTS OF WELLHEAD PROTECTION .

The costs associated with WHP in Dartmouth include the costs of developing
- regulations, delineating wellhead protection- areas, running the hazardous waste spill response
program, and reviewing activities that might affect WHPAs. As of September 1995,
development of the town’s bylaw and WHPA delineation costs have totaled $145,500
(8183,510 in 1994 dollars).. The annual costs of WHP in Dartmouth are $154,052.

‘-14-'"
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71 Tanclble Costs

, In 1980 Dartmouth spent $30 000 ($5.> 700 in 1994 dollars) to study its ground water
~_resources before preparing its bylaw. Aside from this initial investment, the costs of '
developing regulations and rev1ew1ng applications have been m1mmal and are recovered by
. pernnt application fees ‘
: Dartmouth’s WHPP is ﬁnanced through the Water Enterprlse Fund. The costs to date
of developing and implementing WHP in Dartmouth are presented in Exhibit 4. Annual '
. rnanagement costs through September 2005 are presented in EXhlblt 5 ‘

7 1.1 Wellhead‘Area Delmeatlon Costs

' Dartmouth has delmeated eight WHPAs as part of the well s1t1ng process Accordmg
to a DWD official, WHP is an integral part of Dartmouth’s and Massachusetts’ siting " -
‘requirements. Thus, separatmg the costs of WHPA delineation from other well siting costs 1s :

) dlfﬁcult - :

: A former DEP official estimated that 50 percent of the cost of siting a new well is

 attributable to the WHP-related components of Massachusetts’ new source siting requirements.
This percentage of well smng costs is used to calculate the costs of WHPA delmeatmn at
Dartmouth’s wells : g

The total cost of WHPA delineation for Dartmouth’s -wells was $1 15, 500 ($129 810 in
- 1994 dollars), from three different contracts for well siting support. Under the first contract,
- Dartmouth Power Associates (DPA) paid $200,000 ($228,000 in 1994 dollars) to site two
wells during the des1gn of an electrical power plant.’ Half this cost, or $100,000 ($114,000
_in 1994 dollars), is attributable to WHPA delineation.  Under the second contract, Dartmouth
spent $15,500 ($15 810 in 1994 dollars) for the WHP-related components of the well siting, -
including field surveying, pump testing, and WHPA modeling. The third contract was for
+ siting the' Chase Road Well. Once the town convinced DEP-that no contamination problem
. existed at the well, DEP allowed Dartmouth to submit the Phase II and Risk Assessment §
reports for drinking water source approval. Because the costs of preparing these reports are.
included in Section 5.2 as costs assocrated with contamtnatron they are not counted w1th
WHPA delineation costs. . -

’

DPA gave the wells to the Town to compensate for anticipated heavy water usage.

.15 -




' ~ Exhibit4 ‘ ,
Cost of Wellhead Protection: Dartmouth, MA -
' 1988 to September 1995 ’
($1994)

Town of . — Dartmouth waef .
Dartmouth Associates (1)

Develop bylaw s - 53,700
Study- aquifer characteristics * ) ;
ldentify sources :

Develop contingency ptan

$53,700°

WHPA Delineation 7 . o _ : v ,
WHPA Delineation: Contract #1 : S ‘ . 114,000

. . $114,000
WHPADelineaﬁon: Contract#2 - I . 15,810

| $15,810
SUBTOTAL: , , $69,510 = - $114,000 - $183,510
- $1,042,113

[TOTAL COST: P T $1.111,623 1 184,225,603)
Notes:

(1) DPA Sited 2 Wells and 'Gav-e Them to the Town to Compensate for Heavy Water Usage
(2) 5% of DWD annual budget is for WHP management and expenses

DWD oversight of WHPA since 1988 (2) ) . - $1,042,113
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Exhlblt 5
Future Cost of Wellhead Protection: Dartmouth MA
. October 1995 to September 2005
' o ($1 994)
. N - Townof  Building Permit
item : ) Dartmodtth Applicants Total

[WHEE Implémantation
On-gomg costs - . o . o .
Day-to-day Oversight by DWD (1) o o $1,023,687 ~ .- $1,023,687
Building Commission Oversight (2) ' : o ST 858,310 - $58,310 .
T $1.081:997

{1) 5% of BDWD Budget is for WHP Management and’ Expenses ’ '
" (2) Assumes $45 to Revuew a Residential Permit Application and $112.50 to Rewew a Commeraal Perrmt Appllcahon

7.




Berzeﬁt?Cos? Analysis of Preventing Contamination:. Town of Dartmouth, Massachusets

7.1.2  Source Identiﬁcatidp Costs o

As noted earlier, Dartmouth does not have a distinct source identiﬁcétidn plan.y Costs

associated with source identification cannot be isolated.
- 713 Management Plan Costs

The annual costs of WHP in Dartmouth are $154,052.° WHPA management is an
integral part of the daily activities of several town government departments. For example,
daily oversight of the WHPP by the DWD accounts for five percent of the Division’s total
annual budget of $2,915,000, or $145,750. L

» Approximately 45 percent of the Building Commissioner’s review of each building
permit application is related to WHP, to check aquifer protection maps for potential aquifer

zone violations. This cost is recovered from permit application fees, which are $100 for

residences ($45 of which is WHP-related), and $250 for commercial applicants ($112.50 of

' which is WHP-related). In 1993, the Building Commission spent $8,302 for WHPA oversight

associated with the issuance of 152 residential building permits and 13 commercial permits. -

DOH oversight of the WHPA cbnsi’sts of septic system inspections. Because these
~ inspections are primarily for the purpose of protecting health, with an "incidental” WHP' .
benefit, Dartmouth does not categorize the inspection costs as WHP expenses. '

7.1.4 Contingency Planning Costs
The town’s chief cont'ihgency‘ ‘planning expense is for rhaintaining sﬁppliés to respond _

to hazardous spills near the wells. This cost is included in the DWD’s annual budget for
wellhead protection. :A DWD official provided price quotes for the types of absorbent pads

+. and oil booms that are commonly kept on hand at the pump houses and in fire/police vehicles.

However, it is unclear how often these supplies are used and must be replaced. An annual
supply cost thereforegcﬁnnot_be calculated.

7.2 Intangible Costs

The only discernible major indirect cots associated with prevention of contamination -
- in WHPAS results from the requirement that the bottoms of septic systems be at least 4 feet |
from the water table. This requirement can add $15,000-$25,000 to the basic cost of building

a septic system. - ' D - S L

Compliance costs associated with regulations under theé. WHPP have not been
prohibitively expensive. Dartmouth remains an attractive location for development.
Construction rates have remained high, and much land remains for development. The two-

-
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Benef t/Cost Analyszs of Preventmg Contammatzon Town of Dartmouth, Massachusetts

. acre mmlmum lot size requrrement has not s1gmﬁcantly chanoed the prices. of new homes

~ within the town. As the town’s Planning Director said, "a lot is a lot," regardless of its size.

'He indicated that one-acre lots sold for approximately $45.000, and two-acre lots are sellmg
for around $50, 000. The Planmng Board has increased construction permrt apphcatlon fees to-
help defray the costs of rev1ewmg plans :

8.0 CONCLUSan u"‘ N

) " Between 1988 and 1995, the Town of Dartmouth has mcurred a total cost of
81, 380 694 (in 1994 dollars) to_respond to contamination at two of its drinking water wells.
Most of these costs are ongomg the town continues to pay to purchase water from New

. Bedford and to run an air stripper at the Chase Road D well. Contamination at the two wells

cost the town and its ‘water users $l40 769 each year, an ‘average of approximately $70,000
annually per well.

As of September 1995 the total cost of developmo Dartmouth’s wellhead protectlon
program is°$183,510 (in 1994 dollars): Divided equally among the town’s seven active wells,
wellhead protection costs are approximately $26,200 per well. The annual costs of WHP in
Dartmouth are $154,052, approx1mately $22,000 per well. .

Purchasmg water to- replace the supply lost due to closure of the Route 6 well costs

;$57 731 per year; annual air stripper operation costs at the Chase Road D well are $83,038.

. When compared to the annual per-well cost of WHP ($22 000) the benefit of preventron is-
clear. ‘
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o BENEFIT/COST ANALYSIS 'OF PREVENTING CONTAMINATION |
. ‘TUMWATER,rTHURSTON COUNTY, WASHINGTON

On August 3, 1993, the City of Tumwater, Washingto‘n detected trichloroethene (TCE) I
in Wells #2, #4, and #5 at its Palermo Wellfield. The City immediately shut down the three. -
~wells and, with the assistance of the Washington State Department of Ecology (W SDOE),

- conducted a preliminary field investigation of the contamination. 'The investigation initially -
.identified 19 potential sources of contamination in the vicinity of the wellfield. After further .
investigation, WSDOE subsequently-narrowed the list down to 13 potential sources and turned

the investigation over to EPA Region 10.

In early 1995 Region 10 concluded Phase I of an Expanded Site Investigation (ESI)!
and further narrowed the list to four potential sources: a Washington State Department of = -
- . Transportation (WSDOT) Materials Laboratory, Southgate Dry Cleaners, Brewery City Pizza,
and Tumwater Chevron. In June 1995, the Region began a Phase II ESI, which involved a
- more comprehensive subsurface investigation and an assessment of the feasibility of

remediation. ~ ‘ o o ’

Upon discovering the contamination, the City accelerated plans to construct two new
wells at the George Bush Middle School. WSDOE issued a construction permit for Well #12:
-in January 1994 and authorized construction under an existing permit for Well #14 in August
1994, ' : ' ‘ : - v o s

In February 1993, Tumwater applied for and received a $170,500 grant from the State
of Washington’s Centennial Clean Water Fund to develop a comprehensive wellhead"
protection plan. To qualify for the grant, the City provided a $170,500 match for the State.
- funds. To date, Tumwater has passed three aquifer protection ordinances, conducted a

- preliminary delineation of its wellhead protection areas, and developed a ‘preliminary list of

potential sources. The City expects to complete its wellhead protection plan by mid 1996.

- As of September 1995 the cost of contamination at the Pa.lennkoellﬁeld is l . )
. approximately $797,541. The total cost of wellhead protection plan development is $347,826.

10 COMMUNITY DESCRIPTION

‘The Tumwater Water System (TWS) supplies drinking water to the City of Tumwater -
- and some unincorporated areas of surrounding Thurston County. Tumwater is a relatively’
- small city situated in central Thurston County, just southwest of the State capital, Olympia.
- The city is located in one of the fastest growing areas of Washington State. In 1992,

~ 'The Palermo Wellfield is CERCLIS #WA0000026534.
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~ Benefit/Cost Analysis of Preventing Contamination: City of Tumwater., Washingto

Tumwater’s population was 10,360. By 1997 the population is expected to reach
approximately 14,350, and by 2011 the population is éxpected to reach 29,000. The local
economy rests on state government, retail trade, manufacturing, and professional services. A
brewery owned by the Pabst Brewing Company is one of the City’s most prominent
businesses. Pabst operates its own water system. -
1.1  Land Use

water is residential, comprising 25 percent of total
- land area. Industrial uses comprise 13 percent, public uses comprise 9 percent, commercial
uses comprise 5 percent, and open space comprises 5 percent of the total land area. Despite
recent population increases, almost 35 percent of the land in Tumwater remains undeveloped.

The predominant land use in Tum

12 Geology/Topography

Tumwater, like most of the Puget Sound region, is characterized by glacial deposits.
The geology and topography of Thurston County are largely the result of the glacial action
that occurred during the Pleistocene ice age. The local elevation ranges between 200 and 400
feet above mean sea level. The area consists of low hills on the northwest and southeast A
separated by a broad, flat plain which runs from the northeast to the southwest. ' The plain is
cut by the Deschutes River Valley, which runs along the eastern portion, and is bounded by
the Black River drainage to the west. . R -

Geologic studies indicate that the upper 25 feet of the ground consists of sand and _
gravel, underlain by a layer of silt and clay about forty. feet thick, followed by a sand and
gravel layer 30-135 feet thick. The lowest and oldest geologic unit found under Thurston
County consists of Tertiary Bedrock. The sand-and gravel layers are highly permeable; o
ground water is extremely vulnerable to contamination. - . ‘

13 -Hydrology

All of .Tumwaierfs‘ ground water resources are déi'elbped in uricbnéolida‘ted sand and
gravel in four aquifers, listed in order of increasing depth: : " S

. Quaternary Alluvial -- an unconfined gravel ,aquifer;v

Ce Vashon Recessional Outwash -- a mostly unconfined sandrand gravel acjliifer; -
‘e - Vashon Adi;ance ‘Outwash - a mostly unconﬁnéd sand and grével aquifer; and
. Tertiary-Quétemary Undifférentiated Deposits — a confined séxjd and gravel
aquifer. - : : , S S
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- The first three of these aquifers are 'vefyvsus:c'ept'ible iocontéminatioﬁ due to their relatively
shallow depth, lack of protective aquitards, and highly permeable surficial soils. The .
Quarternary Alluvial aquifer is suspected of being hydrologically connected to both the.

" Deschutes River and the Vashon Recessional Outwash aquifer.

- Ground water flows north to northwest in Tumwater. The region’s ground water -
system is hydraulically isolated and generally does not receive water from the Cascade or
Olympic mountains or other distant locations. Rainfall is the primary source of recharge for
the area’s aquifers. Approximately 34 of the 51 inches of precipitation which typically fall -

~ each year infiltrate the ground and recharge ground water.

. Water quality in the Quarternary Alluvial and Vashon Recessional Outwash aquifers is
‘generally good, with low concentrations of dissolved solids.. The Vashon Advance Qutwash v
aquifer tends to be slightly hard, with moderate concentrations of calcium carbonate. In
contrast, water in the Tertiary-Quaternary Undifferentiated Deposits tends to have elevated
levels of manganese, chlorides, and sodium, especially at lower depths. ' S

Three.pfincipal surface water drainages exist in the Tumwater area. The Black
Lake/Black River system to the west of the City drains south to the Chehalis River, the -
Trosper Lake/Percival Creek systeni in the north drairis north to Capitol Lake and then to
Puget Soimd, and the Deschutes River flows north through the City into Capitol Lake.

14 Climate |

Tuinwater enjoys a mild marine climate with mbderate year-round temperatures. The -
summers are warm and dry, while the winters are wet and mild. About 51 inches of
precipitation fall annually, with the majority falling between November and March. -

. /

S

- 20  PWS CHARACTERISTICS

- . The City' of Tumwater owns and operates TWS.2 The utility’s service area covers.
" approximately 10.7 square miles, and is comprised of four pressure zones. . The two lowest
pressure zones serve a relatively flat plain on which most of Tumwater is located, and the

two-higher pressure zones serve a hilly area to ‘the'_w‘est. h

PWS ID #WAS5389700.
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- 21  Water Sﬁpply

TWS maintains 16 wells, six storage tanks, two pumping Stations, and a distribution
network. The City currently does not treat its water, but anticipates having to install
treatment to comply with the Safe Drinking Water Act’s Lead and Copper Rule and with the
Washington State Department of Health’s disinfection requirements, - . - ' o

TWS has two standby interties with the City of Olympia and has an informal
agreement to obtain water from the Pabst Brewing Company. One of the two Olympia
interties benefits the City of Olympia more than Tumwater, because Tumwater’s system
oOperates at a much higher pressure at that location. Water cannot be transferred to Tumwater
unless the Tumwater system is extremely depleted or unless a booster pump is installed at the
location. At the second Olympia intertie, the pressures are nearly equivalent, and water can ,
be pumped into either system. During periods of peak demand, Pabst historically has allowed
Tumwater to obtain water via a fire hose connected to a hydrant on the Pabst property.

TWS depends wholly on ground water drawn from three aquifers: Vashon Advance
Outwash, Quarternary Alluvial, and Tertiary-Quarternary Undifferentiated Deposits. Its wells
are grouped into five wellfields: Palermo, Port of Olympia (Airport), City Hall, Bush Middle
School, and Trail’s End. The City of Olympia originally constructed the Port of Olympia
- wells to serve its airport. Tumwater annexed the airport area in 1986. Four of Tumwater’s
wells are inactive, one is pumping to waste due to contamination, and one is used only as an -
emergency supply. The total instantaneous capacity of the operating wells is 6,265 gallons
per minute (gpm). ' ' A ‘ I -

2.2  Financial/Management Characteristics

Tumwater maintains a separate enterprise fund for its water utility. In the fiscal year
ending June 30, 1994°, the fund’s total expenditures were approximately $7.5 million. The
city’s water budget nearly doubled between FY 1993 and FY 1994. Most of this increase can
be attributed to one-time capital outlays for construction of a new storage tank and two new
wells. To fund various drinking water projects, Tumwater raised nearly $5.4 million in -
capital by issuing revenue bonds and obtaining loans in FY 93 and FY ’94. Exhibit 2
contains a breakdown of the drinking water budget. : C

*Data from FY9S are not available.
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EXHIBIT 1

Ground Water Sources -
- Well o 4 S N o
No. ' Field - Aquifer Capacity (GPM) | ~ Status
1 1 Palermo - 'QuﬁnefnalyvAlldvial' 0 P Inactive *
2 Palermo Quarteméry ‘Alluvial - 0 , Puinping to wasté due to o
: : o _ contamination - L
3 - Palermo Quarternary Alluvial 350 Active
4 Palérmq ‘ Quarternary Alluvial | 0 ' | Inactive
5 "~ Palermo . Quarternary Alluvial 0 | Inactive
6 Palermo Quarternary Alluvial 450 Active
7 City Hall Tqrtiarnyuarteméry : 0o . Excessive manganese; emergency
‘ . Undifferentiated Deposits 'v supply only ° oL
8 Palermo Quarternary Alluvial 0330 . | Active
9 Port of Olympia - | Vashon Advance Outw'asli ' 400 - . Active
‘ (Airport) | : : : e
10 " Port of Olympia Vashon Advance Outwash 485 . Acti\;e '
' - (Airport) ‘ ' .
11 City Hall ' Vashon Advance Outwash 275 | Active
) 12 - Bush ’Middie Sch601 Vashon Adva'ncé Out“}ash 750 | Active
13 Port of Olympia Coarse Grained Glacial 0 Inactive — formation collapsed
. (Airport) : Deposits ' during redevelopment '
14 Bush Middle School | Vashon Advance Outwash -| 2,350 Active:
15 Axrport ' Vashon Advance Outwash 800 | Active )
20 Trail’s End Quértemary‘Alluvial Ty o1 Activ:; recommended for closure
B : =
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EXHIBIT2
Drinking Water Budget

( g L FY 1994 Budget
Expenditure . oo _(millions)

Capital Outlays B ‘ o $5.90

Operating Expenditures (e.g., salaries, 'Beneﬁts, supplies, ~ | = $1.17
h contract services) v - :

Debt Service - - . f $0.24

Contingency Reserve  ° ‘ . $O}.115

TOTAL | o L B

TWS has a two-tier rate structure, consisting of a monthly base rate which varies by
‘meter size and a consumption charge of $1.15 per one-hundred cubic feet. The average
household in Tumwater pays approximately $16.45 per month for water. Tumwater’s rates

- are comparable to neighboring communities of similar size.

Tumwater has adopted water system access charges to cover the cost of new
development. These include connection fees and meter installation fees. 'Connection fees _
range from $800 to $154,640, depending on the meter size. Meter installation fees range-
from $295 to $1,200. : - LT

23 - Population Served

TWS supplies a population of approximately 13,000 with about 3,347 connections.
The PWS serves all Tumwater residents, as well as some households located in .
unincorporated areas of Thurston County. Residential customers account for about 90 percent
of water users in Tumwater. The largest non-residential customers are Columbia Beverage,
the State of Washington®, the Tumwater School District, Louis Kemp Seafoods, and the Tyee
Motor Inn. : : : v . . .

\

“Numerous State office buildings are located in Tumwater:

-6- .
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30 CONTAMINATION

y B "On August 3, 1993, the City of Tumwater, while conducting r'ﬁonito_ring aspart of a

- comprehensive water quality study, detected trichloroethene (TCE) in Wells #2, #4, and #5 at .
the Palermo wellfield. Tumwater took the wells out of production, but continued to pump
. them as a safety measure to Pprevent contaminated ground water from reaching three
unaffected wells. The City is still discharging water from Well #2 into a nearby drainage -
slough. Tumwater; the State Department of Ecology, and EPA Rggion 10 have conducted

- investigations of the site to determine. the source of contamination.
31  Contamination Source

.~ The City and WSDOE conducted a joint field investigation of the contamination
between August 11 and August 22, 1993. Investigators concluded that the most likely source.
of TCE in the wells was a dense, non-aqueous phase liquid (DNAPL) in soil below the water
table, somewhere to the west of the wellfield. » AR ‘ .

- Washington’s 1989 Model Toxics Control Act requires WSDOE to investigate any
suspected release- of hazardous substances and identify "potentially liable persons.” WSDOE
identified 19 potential sources, including a dry cleaning establishment, several gas stations, an

- illegal dump, and two Washington State Department of Transportation (WSDOT) facilities.
- WSDOE concluded that 13 of these sources required further study and turned the -
‘investigation over to EPA Region 10. S Ly

~ In late 1994 EPA conducted a Phase I Expanded Site Investigation (ESI) of the site, -
and narrowed the list of potential sources down to four: the Washington WSDOT Materials o
. Laboratory (where asphalt testing occurred), Southgate Dry Cleaners, Brewery City Pizza
- (allegedly the former site of a dry cleaners), and Tumwater Chevron. Exhibit 3 contains a _
‘map of the Palermo wellfield area.’ . C : o o

32 Contaminants

. As part of the initial investigation, the City and WSDOE conducted extensive well -
- water, ground water, soil gas, and soil sampling at the site. TCE, a volatile organic . :
- compound (VOC), was the prevalent contaminant found in the PWS wells. TCE was present
in Wells #2, #4, and #5, although it exceeded the Maximum Contaminant Level MCL) only = -~
in Well #2. The MCL for TCE is 5 parts per billion (ppb). Concentrations in Well #.
ranged between 7 and 15 ppb; in contrast, the highest concentration found in either Well #4
or Well #5 was 3 ppb. Exhibit 4 contains a summary of sampling results for the three wells.

) Lir'nited; ground water modellihg»indicated that pumping from the wellfield altered the
natural ground water flow and drew the contaminant plume into the wellfield. About 600 feet

7e
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to the west-northwest of the wellfield, ground water samples contained TCE concentrations of
up to 165.ppb. Low concentrations of trans-1,2-dichloroethene and tetrachloroethene (PCE) :
also were detected. Investigators concluded that given TCE’s high solubility, the'relatively
low concentrations of TCE in ground water indicated that the source was a considerable
distance from the wellfield. They also concluded that the source would persist for many -
years and continue to generate a plume. The investigators could not determine if the TCE.
was a breakdown product of PCE, or if the two contaminants resulted from separate sources.’

Investigators did not detect TCE in soil samples; but they observed that the soil was
dark-stained, smelled of petroleum, and contained low concentrations of toluene, 2
ethylbenzene, and xylene. They determined that this contamination was probably associated
with fuel leakage from an automobile and was not related to the contamination present in the
. wells. ' : o ' ’ -

EPA Region 10 conducted ground water and soil sampling at the site during jts ESL
In ground water samples, EPA detected TCE at concentrations up to 116 ppb, PCE at
concentrations up to 115 ppb, vinyl chloride at concentrations up to 17 ppb, C-DCE at ,
. concentrations up to 8 ppb, and T-DCE at concentrations up to 2 ppb. - In soil samples, EPA
detected TCE at concentrations up to 7 ppb, PCE at concentrations up to 42 ppb, vinyl
chloride at concentrations up to 15 ppb; C-DCE at a concentration of >1 ppb, and T-DCE at a -
concentration of nearly 4 ppb. Region 10 also confirmed the presence of TCE in the three
Palermo wells. ' . o |

33 Effects of Contamination

) The study team found no evidence -of health or environmental effects from the
contamination incident. Only one of the contaminated wells had TCE concentrations in
excess of the MCL.. Prior to discovering the contamination, TWS routinely mixed the water
produced from the six wells at the Palermo wellfield, so the TCE concentration in the
distribution system probably never exceeded the MCL. The reader should note, however, that

* the contaminant plume is migrating under a residential neighborhood at a relatively shallow
depth. Evidence indicates that long-term exposure to TCE may damage the liver.’ -

In the period between the closure of Wells #2, #4, and #5 in August 1993 and
construction of Well #12 in the spring of 1994, Tumwater frequently could not maintain
adequate water pressure in its distribution system for fire control. A serious fire could have
posed a severe threat to public safety. ‘ ‘ '

SHealth Advisories for 25 Orgariics, U.S. EPA Office of Dﬁnking Water, PB87-235578, March 1987,

.8
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" Site Map
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| EXHIBIT4
TCE Concentrations (ppb_) ,
Contaminant | Date | = Well #2 Well#4 | Well#5
“TCE | 8B3/@3 | 126 R % 1
' 893 | . 15 | 25 2
8712193 | 4 | 3 2
o ' 8/22/93 7 01 3

4.0 RESPONSE ACTIVITIES

Upon conﬁrrmng the momtonng results ‘Tumwater mformed both the Thurston County
Moderate Waste Department-and the WSDOE about ‘the contamination. On August 8, 1993,
- the town informed the public by holding a press conference. During the followmg months
- the Clty, WSDOE and EPA Region 10 conducted mvestxgauons of the contammatxon
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41 . Response to Contaminétion of the Water Supply

Tumwater responded to .th_e;contamination by immediately taking Wells #2, #4, and #5
out of production, imposing emergency water conservation measures, and investigating
alternative sources of drinking water. At the time of the contamination incident, the City had
two water rights applications before WSDOE. " The first was an application fora : '
supplementary water rights permit to allow construction of an additional well at the Palermo
wellfield. The second was an application to change the authorized points of withdrawal for
several of the Port of Olympia wells. When the contamination occurred, the City amended
the permit application for the additional Palermo water right. It sought instead to construct a
new well at the George Bush Middle School. Due to the water supply emergency, WSDOE
acted rapidly on the amended permit application and issued a construction permit for Well .
#12 in January 1994. Tumwater began operating Well #12 in June 1994, and WSDOE issued
a final permit to withdraw 910 gpm in January 1995. In the meantime, WSDOE acted on the -
City’s Port of Olympia change application by authorizing construction of Well #14 at Bush '~
Middle School in ‘August 1994. The City recently brought the well online.

In 1995, TWS began pi.llot-éc::ﬂe'égrétion' tests to determine the ‘feasibility of
constructing an air stripper at'the Palermo wellfield, so it could put the affected wells back in
" service. Preliminary results show that an air stripper would be very effective. '

4.2 : Résponse to Aquifer Contamination

Tumwater’s ground water consultant, Pacific Groundwater Group, Inc. (PGG), sampled
the Palermo wells, surface water, ground water, soil gas, and soil to determine contamination .
levels and locate the source of the contamination. Based on the results of ground water .
modelling, PGG concluded that only Well #2 required continuous pumping to prevent the
possible contamination of the other wells. PGG recommended installation of a monitoring
well in the wellfield to detect possible n':ovement‘of contamination toward the unaffected ‘
- wells. In the meantime, WSDOE identified 19 potential sources of contamination, based on
the sourcés’ location in relation to the wellfield and the historical use of the land. WSDOE
subsequently narrowed the list down to 13 sources. » S

At this point, Tumwater and WSDOE turned the investigation over to EPA Region 10.
EPA focused on the 13 potential sources, collecting 30 soil gas, 41 ground water, and 34 soil -
samples. Based on the results of this sampling, EPA narrowed down WSDOE’s list to four
potential sources of contamination: a WSDOT Materials Laboratory, Southgate Dry Cleaners, .
Brewery City Pizza, and Tumwater Chevron. Phase II of the investigation began in June
1995 and will be completed by the end of 1995. Phase II consists of ground water, soil, and
soil gas sampling at the four suspected sources. EPA estimates that remediation could not
begin until the summer of 1996, at the earliest. The remedy, and the duration of remediation,

have not been determined.

-10-
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50  COSTS OF CONTAMINATION

' The total cost of responding to contamination as of September 1995 is:ap‘proxi'ma;ttely~

$797,000 (in 1994 dollars). The net present value of expected costs through 2005 is _
~ approximately $915,000, assuming a discount rate of 7 percent. Exhibit 5 summarizes costs

through September 1995, and Exhibit 6 contains expected costs through September 2005.
‘51 Tangible Costs o
Tangible costs consist of the cost to secure alternate sources of drinking water, and the

costs to characterize the aquifer contamination and identify potential sources of
contamination. The City of Tumwater has incurred the ¢osts to provide safe drinking water, -

B and EPA Region 10 has incurred all but $5,000 of the cost to investigate the contamination.

| ;5.1.:1 : Costs‘to Provide Safe :Drinking Water

' Tumwater incurred a cépita] outlay for construction of two new wells and has

'expc;rienced increased operating costs for the three remaining wells in the Palermo wellfield.

The tota] cost for siting and constructing Wells #12 and #14 is approximately $920,000. The |
City of Tumwater Comprehensive Water System Plan (September 1992) indicates that Wells

' #2, #4, and #5 were in poor condition and were scheduled to be replaced by the end of 1994,
at a total cost of approximately $693,079. Thus, the actual incremental capital cost due to.the

contamination is about $226,921. The difference possibly results from the need to construct
transmission lines from Bush Middle School to the distribution system. ‘

Tumivgtef has increased the frequency of VCCmdnitokring'at,the Palermo wellﬁéld, at“ o

an additional cost of $1,470 per month. In the 26 months since the contamination was

discovered, the cost of this increased moriitoring‘ totalled $38,220. .
. 512" Costs to Remiediate the Aquifer

As indicated eatlier, TumWatef, WSDOE and EPA Region ‘10' have conducted two
investigations of the contamination at Palermo, at a the total cost approximately $207,000.

The City spent $126,000 and WSDOE spent $5,000 ,for their joint initial investigation. Phase
I of EPA’s ESI cost approximately $76,000, and Phase II cost approximately $325,400. -

-i1-.
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Exhibit 5.
Cost of Respondmg to Contamination: Tumwater, WA
August 1993 to September 1995
' ($1994) '

Cityof WADeptof  EpA -
TJumwater ~_ _ Ecology Region 10

One-time costs, o o o '
Replacement wells and transmlssxon lme 208,921 - : $206,921
Staff oversight/administration : 20,000 ) : . $20,000
- SUBTOTAL: ' $226,921 . ’ . - . $226,921

Incremental operating césrs (since August 1893 ) . )
Increased monitering ($1,470 per month) 38,220 B , ‘ $38,220
SUBTOTAL: - $38,220 o ) © $38,220 ]

TOTAL: ' N ' $265,141 © 80, $265,141
[Remadiate Aquie

Pre-Remediation oo ) :
 Initial field investigation 7 © 120,000
Preliminary identification of sources | 6,000 o
Expanded Site Investigation: Phasel . : L . © 76,000 -
Expanded Site lnvesﬁgatlon Phase ll . : : . - 325,400

TOTAL: L , | $126000  $5000
[FoTACTOST: A 85000 TS
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: ' Exhlblt 6
T Future Cost of Responding to Contammatuon' Tumwater WA
' October 1995 to September 2005 .
C ($1 994) v
R . ) ) o . ) _City of
item . . Tumwater

One-time costs

Construction of air stnpper P © - ' $545.899
Engmeenngnegalladmrmsﬁ'ahve : ) $139,750
SUBTOTAL: . ) - $685,649
Ongoing costs ) : : .
" Monitoring . . O $123,896 - o i ’
Electricity and maxntenance ‘ . o $80,771 : :
Repumping o : L : $24,583

' . SUBTOTAL: . $229,250
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5.2 . Intangible Costs

- No firm evidence exists of any impacts on property values in the area, but effects may
manifest themselves in the future. A ‘few local real estate agents have noted a slight drop in -
sale prices and have speculated that the contamination incident may be partly to blame. Also,
City officials report that some property owners have expressed concern about the | '
contamination. For example, the owner of some commercial property located near Palermo
recently asked the City for reassurance that the incident would not affect his chances of
selling the property at a fair price.” : ‘ :

60 WELLHEAD PROTECTION

Washington’s drinking water regulations require public water systems (PWSs) to adopt
wellhead protection measures. The Washington State Department of Health’s (WSDOH)
Wellhead Protection Office is responsible for establishing WHP requirements and providing
guidance and technical assistance to PWSs, ' ‘ ' g "

6.1  State Requirements for Wellhead Protection
Washingion ofﬁcially adopfed its wellhead proteétiori '(WH_P)‘ regulationsrin July 1994. -

The regulations apply to all PWSs in the State, and require that local Wellhead Protection
Plans (WHPP) include: S : v

. A delineated wellhead pfdtection area fqr each well; |

. An inventory of ﬁotenﬁal sources 'of coﬁ@ﬁﬁnaﬁon; -

. A management plan t6 pfe\fent cqntan'li_natio!rll;‘

c (Con.tinggncy and si:ill relsponse plans~forvres§onding to qohta_minatidn; and |

*  Public participation in the WHP planning process.

" The regulations require that PWSs complete these elements according to a specified
: implementatior; schedule. ' L B , ; :

Wellhead Protection Areas (WHPAs) must consist of four or five zones:

° A sanitary control area; -

- 14 - -
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. Three additional zones based on one-, five-, and ten-year time of travel rates;
* + Where appropriate, a larger buffer zone.

. The delineation method PWSs must use is based both on system size and on the susceptibility
of the well to contamination. The PWS must submit a Susceptibility Assessment Form as
part of its WHP effort. Based on how WSDOH ranks the susceptibility of the well, it ,
requires one of the following delineation methods: a calculated fixed radius, an analytically

- derived model, hydrogeologic mapping, or a numerical flow/transport model. WSDOH
requires delineation to be completed by July 1995 for systems .using the calculated fixed
radius method or by July 1996 for systems using other, more sophisticated delineation™
methods. . : e :

-~ WSDOH requires PWSs to conduct an inventory of potential contaminant sources in ‘
their WHPAs. They must compile a list of such sources and notify the appropriate regulatory -
agencies and local governments, as well as the owners/operators of the potential sources, of =~
their presence in the WHPA. If the PWS fails to do this, it may be held liable in the event of
' contamination. WSDOH requires completion of the inventory within one year of the -

completion of the delineation process. : o o

- The State requires two"'man‘agement comfaonents in the WHPP. The PWS must have
both a contingency plan to supply water in the event of contamination and an emergency spill-
response plan. ‘Both of these plans must be completed within one year of WHPA delineation.

- .- The WHP process in Washington can help systems obtain susceptibility monitoring
waivers for Phase II/Phase V regulated compounds, and subsequently reduce monitoring costs.
The Wellhead Protection and the Monitoring Waiver processes are closely related: WHPA
. delineation and source inventories are principal elements of -both programs. By completing
the WHP process, a PWS also completes a large part of the monitoring waiver process. A
.~ typical small to medium PWS can save approximately $5,000 per year in monitoring costs.

The 1990 Washington State Growth Management Act (GMA) requires communities to .
identify sensitive -areas (e.g., aquifer recharge zones) and pass ordinances to protect them. . o
The Act also requires WSDOE to designate ground water protection areas. Counties and
cities with high growth rates must develop comprehensive land use plans to protect the

- quality and quantity of ground water used for public water supplies:. Thurston. County*
developed the Northern Thurston County Ground Water Management Plan in 1992. The plan -
established .guidelines for wellhead protection plans (similar to the more recent State
regulations), and recommended that all major water purveyors establish wellhead protection
‘plans by 1998. Each of the cities in Thurston County—Tumwater, Olympia, and S

-15-.
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Lacey—endorsed the plan. They developed a joint Wellhead Protection and Financial
Management Committee to co_ordjnate their individual WHP efforts. L

6.2  Local Wellhead Protection Plan

In February 1993, Tumwater applied for and. received a $170,500 grant from the State
of Washington’s Centennial Clean Water Fund to develop a comprehensive WHPP. To ~
qualify for the grant, the City provided a $170,500 match for the State funds. The city
contracted with- Economic and Engineering Services, Inc. (EES) and PGG to develop the
program. _ " o ' 3 : '

To date, Tumwater has passed three aquifer protection ordinances, conducted a
preliminary delineation of its wellhead protection areas, developed a preliminary list of
potential sources, and ranked the sources according to the threat they pose to Tumwater’s
wells. The City plans to complete its wellhead protection plan by mid 1996.

6.2.1 Wellhead Area Delineation

PGG used the QuickFlow ground water model to estimate capture zones for six-month,
and one-, five-,-and ten-year times-of-travel for each of Turnwater’s, wells. The six-month,
one-, five-year time of travel simulation produced three distinct sets of wellhead zones for the
Palermo, Bush Middle School, and Port of Olympia wellfields. In contrast, the ten-year zones
nearly coalesced into a single zone. Tumwater has adopted a single WHPA encompassing the
ten-year time-of-travel zones for Palermo, Bush, and Airport wellfields in order to account for
uncertainties in the modelling results. o | : ' ’

622 Source Identification"

EES and the City performed a jJrelinﬁnary source identification and deVéloped-an
initial ranking of contaminated sites within the preliminary WHPA. Later in the WHP effort,
the City .will conduct a more comprehensive source identification and risk assessment. '

- In the fall of 1993, EES and the City conducted 2 "windshield" survey of potential
sources in preparation for completing the Department of Health’s Susceptibility Assessment
Form. The form is the basis for determining whether a system will qualify for monitoring ,

waivers. The survey identified several sources significant enough to warrant follow-up visits
to confirm the nature of the suspected source and inform the property owner of its location in
the WHPA. During the survey, the City also recorded land uses in the WHPA. EES will use
these data to supplement existing land use maps prepared by the City and Thurston County,
.and then incorporate them into a Geographic Information System. i ‘
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- In addition to the' windshield survey; EES reviewed several environmental databases
* maintained by WSDOE., These included the Leaking Underground Storage Tank List, the
Confirmed and Suspected Contaminated Sites Report, Superfund Amendments and
Reauthorization Act (SARA) Tier Two Emergency and Hazardous Chemical Inventory Forms,

the Underground Storage Tank list, and the Washington Toxics Release Inventory. -

~ EES develdpéd qualitative criteria for fanking the threats posed by 'these sources.
They included: A R . B R e

K3 4Contan_iinan't characteristics ‘(e'.vg., toxicity, mobility, persistence);

e Hydrogeblogic properties (e.g., aquifer in which the nearest well Vis‘scre'en‘ed,
travel time to the well); o ‘ o :

° - Location (é.g.,l6-.moi1th, 6ne-, five-, ten-yéar ﬁme-qf-ﬁavel zone, Wellhead -
: Protection Area, above or below ground surface); and C

s Extent of known soil and ground water coritémination;

~ EES ranked all confirmed sources of contamination using the criteria. Prior to the conclusion . -
of the WHP effort, the City will use the critefia to rank all potential sources identified in the

The preliminary survey idehtified»several contaminated sites of particular concern.
These include four sites with confirmed ground water and/or soil contamination within the

ten-year time-of-travel zones of Wells #9, #10, and #15. The contaminants present include
petroleum, chlorinated solvents, and phenols. The survey also iilentiﬁed two leaking
‘petroleum USTs within the five-year time-of-travel zone of the Palermo wellfield. -

‘ Using volunteers, the TWS conducted a parcel-by-parcel survey of .potential _
‘contamination sources in the summer of 1995. As of September 1995, analysis of the survey
data has not been completed. o : S : ' o
6.23 Ground Water Monitoring '
aniwater’s wellhead protection effort includes the development of a ground water
" monitoring network. In jts monitoring work plan, PGG recommended construction of five
monitoring wells in addition to monitoring wells Tumwater currently operates. The wells will
be located either immediately downgradient of known contamination sites or upgradient of =
PWS wells. One of the proposed monitoring wells will be located immediately downgradient
- of a Texaco bulk ‘fuel facility where a spill occurred_(northv've‘st of Wells #9 and #10), and

e
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two will be located southeast of the Palermo wellfield. PGG also recommended using private
. wells further upgradient of Tumwater’s wells to monitor nonpoint contamination. :

Based on PGG’s recommendation, the City is conducting baseline water quality
monitoring in September and October of 1995. The monitoring focuses on VOCs, several .
inorganics, phenols (near certain industrial sites), and pesticides (near a Christmas tree farm). -
Beyond the baseline monitoring, long-term monitoring probably will consist of annual
monitoring for VOCs and a limited number of inorganics within the five-year time-of-travel
zones. The City will monitor for nonpoint contaminants (e.g., nitrate, iron, and manganese)
in several private wells. . ‘ S B L

The Thurston County Public Health Department has six monitoring wells loc‘atedvvin
Tumwater’s preliminary WHPA. Currently, the wells are used to monitor ground water
levels; however, the County lacks funding to continue the monitoring effort. -

PGG’s moniforing work plan calls for maintaining data in a format compzﬁible with.
data being collected by the Cities of Lacey and Olympia, and by Thurston County. By
sharing data, the communities will be able to identify regional ground water quality trends.

6.2.4 'Management Plan . .

. EES is developing a management plan for Tumwater’s WHPA, which should be
completed in mid 1996. According to the wellhead protection work plan, the management

plan will consist of recommendations for land use controls, operating standards for sources,
and public education. : : R :_ .

~ Although Tumwater does not yet have a formal management plan, it has previously -
undertaken several activities traditionally associated with wellhead protection ‘management
strategies. Pursuant to the GMA, the City developed a Conservation Plan which recommends
that the city adopt ordinances to protect aquifer recharge areas from contamination.

Ordinances 1279 and 1280, passed in August 1991, designate an aquifer protection
overlay zoning district to protect vulnerable aquifer recharge areas in the City. The
ordinances prevent the following industries from locating within the district, unless they
demonstrate that new technologies and/or application of best management practices will result -
in no additional threat to ground water: ' ‘ B

. Chemical manufacture and reprocessing;
Creosote/asphalt manufacture or treatment;

1

Electroplating;

18-
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A Manufac;urg of flammable or combﬁstible I‘i%ids;
. | Petroleu"m “I)rOdtllcts tefining and repro(Ct;ssing;,. | .

. Wopd?roducts fpreserving; and E |

’ On- aﬂd off;s‘ife ha%édeﬁS waste treatment and st.orége. N |

Ordinancev 128 1, also passeci in 1991, requires"that new defzelopment in the City be
designed to eliminate the threat of chemical or biological contaminants’ entering ground .
- water. The Ordinance requires that: ' B : .

e The public works director develop performance standards for stormwater
' retention facilities; : S |

. New USTs have liners 01: double hulls, and release détection sjrstems;‘ and - -

e ;Avae-grpund tanks have impervioué containment siructqres underlying and
surrounding them. - : o :

Deve_lbpers of projects located outside the aquifer protection district may submit an aquifer
protection plan in lieu of meeting the requirements. ‘They must, however, demonstrate that
the plans provide equivalent protection of ground water. ‘ -

. 625 Contingency Plan

EES will develop contingency and spill response ‘plans. The cdntingency plan will
analyze alternative source options given existing water rights. The spill requnsé plan will

include proposed enhancements to the city’s existing spill response efforts. .
v prop: A \ c g Spiil resp

70 CdSTS.OF- WELLHEADPROTECTION

- Tumwater’s Centennial Fund grant application projects that the WHPP will cost ,
$348,000 (See Exhibit 7). This total includes both consultant costs and the labor costs of city -
staff. Consultant invoices submitted to date indicate that the cost is running slightly lower

_than expected. ' L - T '

- Tumwater’s wellhead protection work plan is divided into six tasks: (1) project

- management, (2) establish wellhead protection areas, (3) wellhead inventory/test well
construction, (4) wellhead protection management strategies, (5) contingency and spill
response plans, and.(6) final wellhead protection plan document. The project management

S o-19-
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Exhibit 7
Cost of Wellhead Protection: Tumwater, WA
February 1993 to September 1995
($1 994)

cntyof Centennial Clean
Tumwater Water Fund

Prepare monthly reports ‘
valdestamsbneﬁngs o ' o - ‘ i
SUBTOTAL: o - S $26,331 | ,3 §$52,662

Est_abush Wellhead Protection Areas
Review existing aquifer characterization data
Review WSDOE databases on potential contaminant sources
Develop a preliminary threat ranklng
Prepare work plan for field work :
Mode! preliminary welihead protection areas
Establish final wellhead protection areas - : . . ' .
SUBTOTAL. ’ ' $26,440- X ‘ © 852,880

Welthead Inventory/Test Well Construcuon
Inventory contamination sources
dentify private wells for water quality monitoring
Develop.data system
Construct monitoring wells
Sample ground water
Incorporate sampling data into data system ' ) '
SUBTOTAL: . $56,693 - $56,693 $113,386 .

Wellhead Protection Management Strategles i ' , ‘ ) ;
Develop plan for public involvement ‘ ‘ ’
Establish local wellhead protection committee
Compile information on management strategles used by other PWSs
Develop a pollution prevention plan . :
SUBTOTAL: s $20493 320,493 o

Contingency/Spill Response Plans '
. Develop contingency/spill response plans ‘ ‘ :
SUBTOTAL: . ‘ - - 821 ,973 ' $21,978 -$43,956

Finaf Wellhead Protection Plan Document
Develop plan document :
Transmitto WSDOE ‘ ’ ‘ - v .
SUBTOTAL: : - ' .- $21,878 $21,978 - $43,956

$347.556
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task, budgé;ed at $52,662, includes ac'ti'vitiés such as monthly reportiﬁg' and ;preparing status

- briefings for the Tumwater City Council. The remaining tasks are described below: -

. - Task #2'iné1.udes éctivirtiesf such as revie\#ing exiSting aquifer éharac':terizatiqng
data, reviewing WSDOE databases on potential contaminant sources, . , _
developing a preliminary threat ranking, developing a work plan for field work,

‘modeling preliminary wellhead protection areas, and establishing final wellhead .

~ protection areas. The budget calls for a total expenditure of $52,880.

* . Task #3 consists of comprehensive inventories of contamination sources and
_ private wells that could be used for water ‘quality monitoring, development of a
- data system, construction of monitoring wells, ground water sampling, and -
- incorporation of sampling data into the data system. According to the work
plan, the cost of these activities is $113,385. : - ’

e T Task'#4 c'al.l_svfoif developihg'a plan to involve the public, establishing a local
‘ wellhead protection committee, compiling information on management '
strategies used by other PWSs, and developing a pollution prevention plan.

~The work plan projects a total cost of $40,985.

* . Task#5 .calls .fdr developing cohtingéncy and spill reSponse plaﬁs; ‘ihe. total = i
cost is estimated to be $17,645. ,_ oo : CT

. Tagk #6 inciudes 'production' of the final weﬂhead piétectioh plan docufnéntj :
~ and transmitting it to WSDOE and WSDOH.. The work plan calls for a total
expenditure of $23,165. - o .o L :

. Implementation costs are difficult to determine, since the management plan has not
been developed. Other cities in Thurston County have demonstrated a willingness to spend
- significant funds to implement their WHPPs. For example, the City of Lacey’s draft WHPP
calls for an annual expenditure of about $110,000. . Thurston County officials expect that =
~ Tumwater’s plan will be similar to Lacey’s. Given that TWS is about half the size of the
“Lacey PWS, an annual expenditure of about $55,000 is probably realistic. I

. Because the Tumwétcr wellhead protection effort is just getting un&erway, it does not
appear to have imposed any indirect costs-on Tumwater residents. In contrast, Tumwater’s

aquifer protection ordinances have probably increased costs for proposed construction projects = . . -

* in the aquifer protection district. Sirice the ordinances largely restate other federal and state
- regulatory requirements, the costs are not attributable to wellhead protection.
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80 CON CLUSIONS

As of September 1995 the cost of contamination ‘at the Palermo wellﬁeld is
approximately $797,541; expected costs through September 2005 are approximately $914,899.
Thus, the total, cost of contarmnatlon is expected to exceed $1 7 mtllxon or $570 000 per well.

The total cost to develop Tumwater’s WHPP is approx1mately $347 826 Annual

- implementation costs are difficult to determine, but they are likely to be in the $55, 000 range.
Assuming that implementation begins in 1997, the net present value of wellhead protection
activities through 2005 is approximately $328,400. Thus, total wellhead protectlon Costs -are
approximately $676,226, or about $52, 017 per well.
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. BENEFIT/COST ANALYSIS OF PREVENTING CONTAMINATION -
- MIDDLETOWN, BUTLER AND WARREN COUNTIES, OHIO

. In 1985 the City of Middletown, Ohio began monitoring-its production wells for
Volatile Organic Compounds (VOCs), as required by the Ohio Environmental Protection
Agency (OEPA).  In the initial round of sampling, VOCs were detected in four of the city’s
'16 wells. Since 1985, tetracholorethylene (PCE) has been detected continuously in three (
wells, and intermittently in two others. The City shut-down one well in 1985, and two more .-

~ wells in 1988, Investigations by the City and OEPA traced the contamitiation to AEP Flexo,

. Inc., which manufactured flexographic printing plates between 1984 and 1990 in an industrial
"park near the wellfield. OEPA entered into a conserit decree with AEP Flexo in July 1993.
* Pursuant to the decree, AEP Flexo is investigating the extent of the contamination,and -

_ undertaking interim measures to halt the spread of contaminants. .

~ Middletown began developing a wellhead protection program (WHPP) in 1991 asa

- result of the contamination incident and an OEPA requirement that water suppliers in ‘

vulnerable. areas undertake wellhead protection (WHP) in order to gain approval for water

system.irnprqvements. To date, the city has delineated its wellhead protection area (WHPA), ,
- developed a management plan and a public education campaign, conducted source’
identification, and prepared draft contingency and groundwater monitoring plans. The public
education effort was funded in part by a $12,000 U.S. EPA demonstration grant.” The City is .
in the process of establishing a. WHP fee and plans to adopt an overiay zoning 'ordinancev in
- 1996, . : : ' 1 g

10  COMMUNITY DESCRIPTION

‘ . The City of «\Mid&letov‘vn is located in southwestern Ohio, about half way between
Cincinnati and Dayton. The PWS is operated by the City of Middletown Department of
- Public Works (MDPW). Middletown has a population of approximately 50,000. _

1.1 Land Use

Middletown contﬁins a wide \}ariety of land uses, ’ir'icludirig residential, light rinc"iu.striari,j_l’
commercial, and heavy industrial. Several large industrial sites, including a steel mill and a -
‘paper manufacture;’, operate ‘in the vicinity of the wellfield. . : =

12 Geolqg’yl’l‘opogfaphy
;.Geology in sQuthwestem Ohio is fhe resuli of glacial aciivity.‘ At least th major

episodes of glacial advance and retreat, and drainage from glacial rivers have deposited tills
'within the region. Valley fill sediments consist of sand and gravel glacial outwash. Lenses
of ice-deposited clay tills also exist within the sediments underlying the region. Typical .
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stratigraphy in Butler County consists of 25 to 50 feet of sand/gravel alluvium, underlain by
10 to 40 feet of clay, clay-till, or till. Beneath the till layer is up to 125 feet of outwash .

deposits: (sand and gravel), which overlie the Ordovician-age shales and limestone bedrock.

The City of Middletown is located on the floodplain of the Great Miami River.

13  Hydrology _

Ground water resources in the region are dominated by the Great Miami Buried Valley
Aquifer (MBVA) System. This highly productive aquifer system consists of sand and gravel
interbedded with lqw-perme'ability tills, which effectively divide the aquifer. into lower and
upper producing' zones. a ' ' o :

At the wellfield, ground water in the shallow aquifer zone flows from north-northwest
to south-southeast, roughly foilowing the bedrock valley walls. In the deeper zone, @ ‘
groundwater movement is toward the south-southwest (this may be due to pumping from
production wells at the Sorg Paper Company nearby). The upper aquifer is unconfined; the .
lower zone is semi-confined, due to the presence of the leaky confining till layer. Water
levels in the aquifer system mimic the surface elevation. Precipitation recharge to the aquifer -
system in undeveloped areas is about 12 inches per year.: : ' ' '

14 Climate
The average January 't‘emperat'urg in southwestern Ohio is 27 degréeé; average July

temperature is 74 degrees. Average monthly precipitation ranges from a low of 1.9 inches (in
October) to a high of 4.0 inches during the summer months. ' o .

20 PWS CHARACTERISTICS

The Middletown PWS serves the entire city of Middletown and parts of adjoining
Madison, Lemon, Franklin, and Turtle Creek Townships. Treatment ‘consists of lime softening
(to reduce hardness), filtration, and chlorine disinfection. The PWS maintains about 318 -
miles of mains, ranging from 4 inches to 30 inches in diameter; a reservoir; and three
elevated storage tanks. The wellfield, located along Carmody Boulevard between the
municipal airport and the Great Miami River, has. 13 operating wells.
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e 21 ‘Wafer Supply

- - .Between 1992 and 1994, the PWS delivered an average of 10.6 million gallons per
.day (MGD) to its customers. Flow ranges from about 7.0 MGD in the winter to about 14.0
 MGD during the sumnmer months. ~Twenty-seven monitoring wells allow the city to monitor -
~ the quality of water entering the well field, including 14 at the periphery and 13 downgradient -
~from the Middletown City Landfill. o : L _ .

Two industrial users opérate Wgﬂs downgradient from the wellfield. Sorg Paper ‘
Company operates four production wells about 1,000 feet to the south of the wellfield, and ~ -
. Armco Steel Company operates five production wells 1.5 miles south of the wellfield.

Middletown’s 13 operating wells tap the MBVA, designated by U.S. EPA as a sole
source aquifer system. ‘In the vicinity of the wellfield, the till layer is 25 to 35 feet thick,
- dividing the aquifer into lower and upper producing zones. The 13 wells tap either the
- shallow or the deep zone, and have a combined rated capacity of 21,614 MGD. Water
~ quality is generally good; however, the water is naturally hard and contains concentrations of
iron and manganese. Substantial evidencé indicates that-wells CW-6, CW-7, Cw-12, CW-14, -
- and: CW-16 recharge from the Great Miami River. Exhibit 1 summarizes Middletown’s water

source characteristics.

. MDPW has identified a potential site for an ;ad‘dition‘al well near the airpori and has - ‘
submitted pump test data to OEPA for approval. The City hopes that the well will be on-line

by the end of 1995. The PWS’s Master Plan calls for three additional wells by the year
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'EXHIBIT 1
Water Source Characteristics

_Average Depth - Well Capacity:
(feet) . -~ Adquifer (gal/day)

S 40 shallow Disconnected

180 - deep | Abandoned

175 desp ' | 1,200

37 " shallow Disconnected
deep " 1,350
deep 855
deep ‘ 1,178
43 shallow 1075
42 - . shallow : 1,176
43 'shéllow R 1,044'
46 shallow . 121
42 | " shallow 1,183
47 - shallow v 1,060
51  shallow 1,103
140  deep 1,548
140 deep

- 22 F_inaxiciallManagemént Chéracteﬁsﬁés

MDPW maintains a separate enterprise fund for its water utility. The PWS’s FY 1994
operating budget was approximately $3.1 million. In that year, the City undertook $0.9 - -
million in capital improvements and retired $3.0 million in debt. Revenue included '
approximately $5.2 in customer payments and $3.0 million from bond sales. The fund had a
cash balance of $3.2 million at the end of the year. ‘ Co ’

Middletown has a uniform water rate structure. The PWS raised water rates 5 percent '
in 1992, 1993, and 1994, and projects that another rate increase will be required in 1997.
Water rates are relatively low compared to other southwest Ohio communities. Residential
 customers pay an average of $46.10 per quarter, compared to the regional average of $61.79.
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2.3 Populatlon Served

The PWS serves a population of approxxmately 60 OOO persons in Mlddletown and
parts of adjmmng Madison Township. The PWS has approximately 20,400 service
. connectlons of Wthh 18,600 are residential, 1,700 are commerc1a1 and 100 are mdustnal

30 CONTAMINATION

In 1985 M1dd1etown discovered chlormated VOCs in four of 1ts wells (CW-l CW 2,
. CW-3A, and CW-4/5) during initial routine monitoring. Between 1985 and 1990, . =~
- tetrachloroethene (PCE) has been detected consistently in three wells (CW-1, CW 2, and CW :
~ 4/5) and occasxonally in two other wells (CW-14, CW- 18) Exhlblt 2 summarizes
'contammant concentrations for the period. ; , .

| EXHIBIT 2
Contaminant. Concentrations
S | | Concentraﬁqn‘ (lig/])
__ Constituent | 22785 oumr | snamse 29090
PCE ) 46 o 6620 o 617 )
TCE <10 o eer :
¢-1,2-DCE e ol me | |
cw=2 ] " B - |
PCE b 34 1080 | 1020 | | 1040
PCE | . 304 3140 |- 926 |- | eae | \
“fTcE 53 | ' B - '
ittt | 10

‘3.1 Contammatlon Source
MDPW retained CH2M Hill, fnc to charactenze the contammant plume Samphng

_results identified three possible sources of contamination on Hook Drive: a business in the -
Hook Dnve Industnal Park, the storm sewer, or the samta.ry sewer The storm sewer drains

. ,fS-'.
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the Hook Drive area and discharges into a lime pond in the vicinity of the wellfield. The
MDPW discharges effluent from is water softening operation to the lime pond, which is
hydrologically connected.to the upper aquifer. B -

CH2M Hill recommended that the city conduct a soil gas survey and install additional -
monitoring wells to further narrow the source of contamination. OEPA subsequently
conducted a soil gas survey, and MDPW installed three additional monitoring wells. OEPA
identified AEP Flexo, Inc., a manufacturer of flexographic: printing plates located in the .
Industrial Park, as the source. Interviews with AEP Flexo employees revealed that numerous
spills had occurred from a distillation unit onsite, and that the liquids were squegeed out a
plant door." Exhibit 3 is a map of the wellfield area. ' : : :

EXHIBIT 3
Site Map
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" 32 Contaminants

. CH2M Hill collected ground water samples in late 1990. PCE concentrations in the
shallow aquifer ranged from 1.3 ug/l to 96.2 ug/l. In the deep aquifer, PCE was found only
in the vicinity of CW-2.. Two shallow borehole samples contained toluene at concentrations
“of 2 ug/l and 3.4 ug/l, but it was not detected in monitoring wells. PCE concentrations were .

~higher in the northern part of the sampling area and decreased toward the south.

CH2M Hill suggested that the cSntamination in the deep aquifer could_‘be reléted toa’ '
~ problem with the well casing in CW-2, and recommended further investigation. MDPW later
determined that the well’s casing was corroded. S ' .

33 - 'Effects of Contamination

No evidence of health or ecological effects from the contamination exists. EPA has -
classified PCE as a probable human carcinogen. Fortunately, MDPW discovered the
contamination before it entered the distribution system in concentrations above national
drinking water standards. : ' ‘ - o ;

40 RESPONSE ACTIVITIES -

o ' Middleti)wr; and AEP Flexo (under OEPA supervision) are COnduéting séparate

response activities. Under its consent decree, AEP Flexo is characterizing the contamination.

- -at the site, and has proposed several interim measures to halt the spread of contamination

offsite. Middletown shut down three contaminated wells and has begun siting new.wells.
41  Response to Contamination of the Water Supply - ‘ '

S Upon discovering the contamination, the City shut downi ‘Well CW-4/5 in 1985, and -
. Wells CW-1 and CW-2 in February 1988. MDPW disconnected both wells from the '

. distribution system in March 1990." An investigation determined that CW-2 Tacked

" mechanical integrity and had allowed contamination to flow from the upper to the lower
~ aquifer, so MDPW abandoned it.- The other two wells have not been abandoned to date.

‘ - MDPW is in the process of siting two new production wells, scheduled to come. online
before the end of 1997. In the meantime, MDPW has been ‘operating its remaining 13 wells
more frequently to compensate for the loss of the three wells. Some evidence exists that - -~
increased pumping is beginning to draw the contamination toward the other wells. MDPW is’
- considering at least two options for reversing the plume’s migration. One option is to: '
~ construct one or two air strippers in the wellfield. A second option is to pump contaminated

7. f \   
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water from CW-1 to the Sorg Paper Company, where it would. be used to cool equipment.
The YOCs would be removed from the water during the cooling process. = ’ '

42  Response to Aquifer Contamination

As discussed above, MDPW retained the services of CH2M Hill to assess potential .
sources of the VOC plume in 1990. In its investigation, CH2M Hill surveyed potential
sources of contamination along Hook Drive, installed monitoring wells, reviewed aerial
photographs of the area surrounding the wellfield, met with. city personnel to discuss past
activities that have occurred near the wellfield, and reviewed .Ohio Department of Natura]
Resources records to identify other wells in the vicinity of the wellfield. :

. OEPA’s soil gas investigation determined that the source of the contamination was
AEP Flexo, Inc. OEPA entered into a consent decree with AEP Flexo in July 1993, Under
the decree, AEP Flexo is-.conducting a Focused Site Characterization (FSC) to characterize the
sources of contamination at the site, determine site physical characteristics, develop cleanup
. goals, and obtain all other data necessary to design and implement source control interim i

actions (SCIAs). ‘ - o |

In June 1995, AEP Flexo submitted a draft report to OEPA. The report recommended
soil vapor extraction (SVE) in combination with air sparging as the most appropriate '
~ technologies to remediate soil at the site. VOCs would be removed from air emissions from
the soil treatments with carbon absorption units. The proposed SCIAs are- currently being =
reviewed by OEPA. Cleanup of the aquifer itself does not appear to be under consideration
at present. Because enforcement activities are continuing, the Cadmus project team was
denied access to OEPA files in order to collect more information on the nature of the SCIAs
under consideration. - . 7

50 COSTS OF CONTAMINATION

51  Tangible Costs

Middletown and AEP Flexo have incurred contamination-related costs. The City’s
costs include the costs of investigating the source of contamination, closing the contaminated
wells, and modifying other wells to allow increased pumping. AEP Flexo’s costs include the
costs to investigate contamination, install and maintain SCIAs, and reimburse OEPA for its
oversight costs. Exhibit 4 summarizes the costs of responding to contamination through
September 1995, and Exhibit. 5 presents expected future costs through Septernber 2005.
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Exhlblt 4
Cost of Respondlng to Contamination: Middletown, OH - '
December 1990 to September 1995 - ' -
| ($1984) L
- ’ -~ City of ‘ AEP Fiexo. ’ :
~ _ltem Middletown inc. . Total

One-time costs o i -

) Field Investigation ofeontamlnation i o 342,000 $342,000
- Well abandonment : , 51,000 - ;- $51,000
Monitoring well installation - S 114,000 ' - $114,000
Upgrade otherwells . ‘ ) 204,000 : v - $204,000
Increased monitoring 16,128 C . 816,128
Litigation . . 510 - 85100
TOTAL: , ) ' 8732228 0 $732,228

‘Pre-remediaﬁon ; ) : : ’ o ’ R
" Field investigation * - C . e 0 45861 . . $45.861
P TeTAL: L L s $5861  $45.861

TOTALGOST: ~T$§735938,

; 773 oﬁi
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: Exhibit 5.
Future Cost of Responding to Contamination: Mlddletown OH

. : October 1995 to September 2005 -
C ($1994) - . o

: oo Cityof .
Item - - ___Middletown .

One-time costs : . . «
Well abandonment . - 70,093
Construction of two new wells 0 122,158

SUBTOTAL. ' L $192,253

Potenual costs(1) . . o .
Construction of air strippers : : 280,374 -
Electricity , C 210,707
Maintenance - ) ) ) ‘ . 14,047

' SUBTOTAL: $505,128 .

(1) If Middletown choose; air‘stripper option.

-10 -
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511 Costs to Provide Safe Drinking Water

.. The total cost of the city’s ‘respor‘l“s‘e activities through September 1995 is -
approximately $655,000 ($732,228 in 1994 dollars). These costs include:.

. $300,d00 ($342,000 in 1994 dollars) for the field investigatién of the
- contamination; ’ - ' ‘

e $50,000 ($5 1,000 in 1,9‘94; dollars) ,fofkplugging well  >CW-2;‘ :
* ' $100,000 ($114,000 in 1994 dollars) for installation of monitoring wells;

. -$200,000 ($204,000.in 1994 doHafs) for contamination-related impto?eménfs to "
- the remaining wells; ‘ ‘ o L '

‘e . $21,600 ($16,128 in 1994 dollars) for additional voc monitoring’; and
e $5,000 ($5,100 in 1994 dollars) for litigation. |

- Between October 1995 and September 2005, MDPW -expects to abandon wells CW-1
and CW-4/5 and construct two new production wells. If the contamination had not occurred,
- MDPW probably would not have to construct new wells until the year 2000. The net present

~ value of these expected activities is $192,253, assuming a discount rate of 7 percent. The
present value of the well abandonment is $70,093 and the net present value of incremental
cost of well construction is $122,159.2 ‘ . '

Middletown is considering at least two options to halt the spread of contamination = -
-toward its other wells. The net present value of the air stripper option is approximately
$505,128. - The largest component of the total, construction of the air strippers, is $280,374. -
Operating costs for the air stripper would consist primarily of electricity and periodic | '
.replacement of the media.” The net present value of these items is '$210,707 and $14,047,
respectively. - ‘ ] A S e

- 'MDPW sampled: its 13 operating wells for VOCs .ea’:.:h‘ éjuartér, rather than the one
- . sample required by regulations. ' o ., ;

_ *Defiried as the difference between the preserlityworth of the wells in 1996 and the present
. worth of the wells in 2000. - - C o

-11- .
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5.1.2 Costs to Rehiediate the Aquifer -

Many of the costs associated with the investigation of the contamination at the AEP
Flexo site cannot be determined. AEP Flexo is conducting a Focused Site Characterization
according to the terms of its consent decree with OEPA. The firm would not ‘provide
Cadmus with information on the cost of these activities. As noted above, the. City’s
investigation of the.contamination cost $300,000 ($342,000 in 1994 dollars). It is reasonable
to assume that AEP Flexo is spending a similar amount in its investigation. . OEPA’s
oversight costs over the last three years total $44,821 (345,861 in 1994 dollars). Under the
terms of the consent decree, AEP Flexo is reimbursing the agency for its oversight costs.

5.2  Intangible Costs -

In addition to forcing the closure of three public wells, the contamination has raised -
fears among business owners in the Hook Drive Industrial Park. For example, a business -
owner expressed concern that he would not be able to sell his building because the
contaminant plume extended under his property. - : '

60 WELLHEAD PROTECTION

, Ohio EPA’s Division of Drinking and Ground Waters is the lead agency for
implementing wellhead protection in Ohio. Ohio EPA provides technical guidance and
assistance to PWSs and is also responsible for reviewing local WHP plans. EPA approved

Ohio’s Wellhead Protection Program in May 1992. ' o o '

‘Wellhead protection is voluntary in Ohio; however, OEPA is requiring WHP as a
condition for approval of water system improvements. To promote interest among
communities, the state offers incentives such as waivers fro;n monitoring requirements to
communities that adopt WHP. ‘If communities demonstrate that there are no hazardous
chemicals in use within a certain radius of the wellhead areas (the radius depends on the -
well’s pumping capacity), Ohio EPA may issue monitoring waivers. '

6.1 ‘_ Stéte Reqqireinénts for Wellhead Protecﬁon

' Ohio’s Ground Water Protection and Management Strategy is éompri’sed of seven - .
activities to protect ground water resources. o : ' '

. WHPA delineation. Ohio recommends that communities delineate a five-year
time of travel zone around each well or wellfield, in addition to a’ one-year
. time of travel inner management zone. Ohio’s plan recognizes the variety of
geologic settings and available technical and financial resources among '

i12-
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co‘rhmtﬁiities, and allows a flexible approach to,WHPA délinéation methods.
Depending on 'local geology, delineation methods ranging in complexity from a
simple calculated ﬁxedv radius to computer models may beused. ~

LI Pdllution sourcé invenfory._ ‘Water purveyors must re‘portran invenfory of all ,
potential contamination sources as part of their Jocal WHP plans. Ohio EPA
has developed standards and formats for reporting pollutant source data..

e Management strategy. Ohio EPA considers establishing. and maintaining a =
- comprehensive coordinated ground water management plan the most important
element of an effective local WHP plan. . Communities’ ‘management plans
differ depending on the type of system and the population served. Ohio is .
developing a generic "check list" or "fill-in-the-blank" model management plan
which could assist smaller systems in developing an appropriate WHP plan.

*  Ground water monitoring. All systems must prepare a monitoring plan that
assesses, the need for ground water monitoring and, if needed, would provide
.early warning of ground water contamination. .If purveyors can demonstrate
that no major pollution sources may potentially. contaminate groundwater, they

may request a monitoring waiver.

.. * ' . Contingency planning. Communities must provide evidence they are prepared -
' for emergencies and can provide alternative sources of water. Ohio’s WHPP
~expands upon the requirements of Ohio regulations for PWSs to develop and
maintain contingency plans. o B R

"« Public involvement/education program. Communities must inform 'pebple -
- wholive and work near wellhead areas of the WHP. plan and provide them-

opportunities for involvement in the WHP planning process.

- * Protection of new wellfields. Ohio’s wellhead protection program directs
communities to protect proposed wells and wellfields. If new wells are needed,
- communities must take steps to secure and protect new sites from: potential -
contamination. In the future, Ohio EPA may request that water purveyors
.~ submit an estimated WHPA and source inventory as part of new water source . -
. applications. . - ‘ o - -

6.2 . Local Wellhead Protection Plan

 Middletown began its WHPP in 1991 in response to the contamination incident. -
. OEPA made completion of Middletown’s WHPP a condition for approval of $3.6 million in .
water system capital improvements in 1993. A key element of the effort was the creation in - -

-13-,'  L
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June 1992 of a wellfield protection comimittee (WEPC) cdmposed of representatives from the |
City of Middletown, and Butler and Warren Counties.  The WFPC developed a public
education campaign and a wellfield protection plan. : T

6.2.1 Wellhéad Protection Area Delineation

CH2M Hill collected hydrogeological data for the area around the wellfield, developed
a numerical model, and delineated one- and five-year time of travel zones using the
MODFLOW code. The one-year time-of-travel zone is known as the Inner Management -
Zone (IMZ), and the five-year zone is known as the Wellfield Protection Area (WFPA). The
WEFPA extends into adjacent Madison Township. ' S ; o

6.2.2 Source Identification

) City staff and CH2M Hill conducted a contaminant source inventory-in late 1990 and
early 1991. CH2M Hill consulted several databases of potential contaminant sources: a list of
hazardous waste sites maintained by OEPA; the State Fire Marshal’s list of USTs; the State
Emergency Response Commission’s SARA Title III Right-to-Know notifications; and aerial
photographs of the city. City staff supplemented the database search with a windshield .
survey of major roads in the estimated capture area. -

The source identification effort located approximately 80 actual and potential sources
within the WFPA. These included several major industrial sites, such as Sorg Paper
Company, Aeronca Aerospace, a former Diamond International Plant, Hook Drive Industrial
Park, several aggregate mines, and the Middletown City Landfill. Commercial sites included
several service stations, auto repair facilities, and dry cleaners; the City’s vehicle maintenance
area, and the municipal airport. Several major transportation routes cross the WHPA, :
including State Highways 4, 73, and 122; Carmody Boulevard; a CSX railroad line; the Great
Miami River; and the Middletown Hydraulic Canal. o oL

CH2M Hill staff divided the source list into high and moderate priority categories,
based on the level of threat posed by the source. High priority sites consisted of confirmed
sources of contamination and potential sources with liquid chemical storage exceeding 500
gallons. Three confirmed sources of contamination lie within the one- and five-year time-of-’
travel zones: : ' ; “ o :

. Middletown city landfill. Shallow groundwater in the shallow aquifer has been
- found to contain elevated dissolved solids, high alkalinity, heavy metals, and
1,1-dichloroethane (1,1-DCA). The landfill lies within the five-year time of .
travel zone. : :

3 . - '.14‘-‘
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*  Sorg Paper Company. The paper company previously operated four USTs ,
.. containing a variety of solvents, including methyl ethyl ketone, toluene, naptha,
-and lactol spirits. A’ groundwater sample collection from a monitoring well in
the vicinity of the tanks had a toluene concentration of 0.13 mg/l. Part of the

facility lies within the one-year time-of-travel zone.
* . AEP Fleio, Inc. The HeXd site falls within the one-year time-of-travél zone. .

The WFPA contains a total of 23 high priority sites and 61 medium priorify sites, CH2M

" Hill noted that the Great Miami River is a potential source of contamination. Because the-

river is hydrologically connected to the shallow aquifer, any spill or discharge upstream from
the wellfield has the potential to contaminate it. o _ : L '
As vpart of keeping the sbu'rce in\‘?ent.dry updated, Middletown is‘considéﬁng a préposél o
to forward ‘copies of new building permits and chemical inventory information maintained by -
the fire department to the MDPW for sites located within the WHPA. S

. 623 Ground Water .Monitoring' |

- CH2M Hill identified seven high priority areas for ground water monitoring. These

_ sites have a high potential for contaminating the wellfield because of their close proximity' or
the types of chemicals used or stored on the site. They include the Hook Drive Industrial
Park, the municipal airport, the city landfill, and Sorg Paper Company. . CH2M Hill 7
recommended constructing seven additional monitoring wells at five locations immediately
downgradient from the priority source areas. Existing monitoring wells appeared sufficient to :
- monitor water quality in the vicinity of the municipal landfill and Sorg Paper Company.

: 6.24 Management Plan -

.. ' In Deecember 1993 the WFPC completed a draft management plan which consists of © .
. the following components:- o B o o '
. Zoning overlays. Different zoning overlays would be created in the IMZ and
in the WFPA. Within the IMZ, the City would adopt the “Intensity of Land
. Use Classification” approach developed by the City of Dayton. Each parcel of
. land would be assigned a rating on a scale from 1 to 9, based upon the =~
' maximum quantities and types of chemicals used or stored on the site. Data~
acquired through inventory forms submitted by the site and annual inspections "
would be used to determine the rating. No increase in the hazard ranking
would be permitted. Any land owner iavishing tQ.ljndertake,'activitics ‘which .
would result in an increase in the site’s ranking would be required to install .
additional engineering controls and adopt risk management measures so that the

L 15- .
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site remained at the original ranking. Within the WFPA, owners would be

* required to submit inventories of SARA Title III chemicals stored or used

- onsite. In addition, downgradient monitoring may be required. The City
would establish a Risk Management Reserve Fund to provide grants or low-
interest loans to individual businesses to improve or upgrade facilities as
necessary to meet WHP requirements. - ' '

Annual inspections. All sources within both overlays would be inspected ‘
-annually by the health and/or fire department. The. purpose of the inspections
would be to complete annual chemical inventory forms, to note engineering
controls and risk management practices in use at the facility, and to monitor
-compliance with WFP ordinances. o o ‘

Transportation. Trucks over 5 tons gross weight would be restricted from -
using Carmody Boulevard, which runs along the wellfield. In addition, the -
* speed of trains running through the WFPA on the CSX line would be limited.
Any railroad cars sitting on spurs for more than 72 hours would be considered
"in storage" and fall under the storage facility requirements of the WFPP.

. Building permit review. An interjurisdictional permit review committee would
be established to review all building permits in the WFPA. The committee
would consist of members from Middletown, Madison Township, and Franklin'
Township. The review would consider the types of activities to be conducted
on the site, the types and quantities of chemicals to be used or stored, and the
safeguards the owner proposed to implement. The committee would deny = .
permits where the proposed activity would increase the site’s hazard ranking.
An increase of more than 5 percent or 25 gallons in chemical storage or use
would constitute a permit modification and automatically trigger a permit
review. The management plan recommends that additional requirements be
developed for septic systems within the IMZ. '

- Underground storage tank reporting/upgrading. Operators of USTs must
* adhere to federal and state UST regulations. The State Fire Marshall is
developing additional requirements for USTs located in WFPAs. The proposed
management plan calls for additional coordination and sharing of information
" with the Fire Marshall’s office. ' . S '

Surface water drainage. The management plan recommends that dry wells be
closed wherever storm sewers are available. NPDES permit holders will be -
requested to notify the WFPC whenever permit modifications, spills, or
accidental releases occur.. The plan recommends that owners of surface

- 16 -
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lmpoundments located within. the WFPA be requxred to close them or momtor |
- water quahty downgradient from thern : .

e Storage faczlzty reqturements Above-ground storage facxlltles would be
required to install containment systems (e.g., concrete-liners, berms) within
three years of adoptlon of the WHP"ordmances B '

. Wellfield protectzon area szgns Slgns would be 1nstalled along roads and
- railroads crossing the WFPA

. Public education. Mrddletown received a demonstratlon grant from the U. S..
R EPA to develop a public education program. In March 1993, the MDPW sent

flyers to its customers. The WFPC held two public meetmgs and developed

© adult and elementary school educational materials. :

e Regional cooperatzon The plan calls for continued cooperatlon and
o coordination with other local jurisdictions, including Madlson Townshlp, Butler
, "County, and Warren County.’ : ,

. 'Househald hazardous waste dzsposal program ‘The City would conduct semi- B
~ annual hazardous waste collection days for residents. The WFPC will attempt
to identify corporate sponsors who could underwnte part of the cost e

The proposed management plan has been given prelumnary approval by the Mlddletown Clty )
. ‘Councﬂ although the final ordmances st111 must be approved

6 2.5 Contmgency Plan

CH2M I-Irll'developed a framework for a contingency plan that would be activated if

e_ither;
e Substantial changes in groundwater quality are detected in routine monitoring;
 or . o . R R : >
. ‘An emergency that could adversely affect ground water quahty occurs wrthm
the WFPA .

The first part of the plan would be tnggered if MDPW detects contammant concentratlons
above preventative action limits (PALs) in either monitoring wells or production wells. The
PAL is defined as a percentage of the MCL for the constituent (10 percent of the MCL for
VOCs and 50 percent of the MCL for morgamcs) v

: 17-
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The framework calls for Mlddletown to estabhsh an emergency response team

consisting of members from the police and fire departments and MDPW. CH2M Hill
. recommended evaluating existing emergency response plans to determme their adaptabrhty to
wellfield emergency response planning. :

The City plans to establish an Emergency Response Fund to handle emergencxes
which could threaten the wellfield. - The Fund will be capped at $500 000.

70 COST OF WELLHEAD PROTECTION

The MDPW has developed substantial data on the start-up and ongomg ,
implementation costs of its WFPP. Exhibit 6 summarizes the costs of wellhead protectxon
through September 1995, and 'Exhibit 7 summarizes expected future costs through September
2005. _

7.1 Tanglble Costs

Through September 1995, the Clty of Mtddletown spent $95 000 ($98,720 in 1994

* dollars) to develop its WFPP, including $12,000 ($12,240 from a U.S. EPA demonstration
grant). The delineation and source identification efforts cost approximately $40,000 ($45,600
in 1994 dollars). WFPC activities, including the management plan and the public education
campaign, cost $36,000 ($36,720 in 1994 dollars). The City has spent $10,000 ($11,400 i in

- 1994 dollars) on monitoring wells constructed so far. Miscellaneous WEP activities,
including teacher in-service meetings and presentatxons, have cost another $5, OOO (in 1994
dollars).

Between October 1995 and September 2005, the City plans to install addltlonal
monitoring wells, develop a monitoring database, and conduct sampling and laboratory
analysis. The City also plans to make transférs into its Emergency Response and Risk
Management Funds during the period. The net present value of these activities is .
approximately $1.28 million. Implementation activities, such as monitoring and laboratory
analysis, account for $468,144 of the total. The reserve funds account for at least $810 000;
the exact amount wxll depend on the level of payouts from them. ,

The WFPP will be financed through a $0.50 monthly service connection charge ($0.25 .
for senior citizens). Industrial users will pay a 5 percent usage surcharge. The fee is ,
expected to raise approxxmately $240, 000 per year which wxll be used for operatmg expenses
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- Exhibité o
- Cost of Wellhead Protection: Middletown, OH -
February 1985 to September 1995

($1994) -
o ’ I Cityof  °  us. o
: ) ___ltem . . Middietown EPA ___Total

WHPA delineation
Sourqe identification

- SUBTOTAL;

$45600 - sp-

$45,600-

. Management plan development -

v 11,220, 0 sf1220
Public education plan development . 13,260 . 12240 $25,500
SUBTOTAL: . $24,480 . $12,240 $36,720

o - 11,400 )
. osueTOTAL . $11,400 s

Monitoring well instaliation $11,400

$11,400

Miscellaneous im;ilemenfaﬁon activities

5,000 $5,000
"SUBTOTAL: $5,000 $0 $5.000
. [FOTALCOSTS ] $8a720]
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-Exhibit 7
Future Cost of Wellhead Protection: Middletown, OH
‘ October 1995 to September. 2005
($1994) '

- Cltyof
_ltem L Middietown

BV A plemEntEGon 7

Monitoring/Laboratory Analysis
" Emergency Response Fund*
. Risk Management Fund*

(1) Approximate; actual expenditures dépend upon payouts from Fund v
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* and the reserve funds When the funds reach thetr caps the fee’ will be reduced to cover
only operatrng expenses.

72 Intanglble Costs

With the exceptron of the proposed requirement that storage areas have contamment _
- structures, each of the elements i in Mtddletown s management plan is a restatement of existing
. federal or state regulatory programs, such as the federal UST program. - The City estimates

that the number of businesses affected by the storage requlrements is rmmmal and could not
prov1de an estlmate of the cost to comply :

' - MDPW expects that busmesses in the WFPP will i incur a modest cost to comp1le and-
L subrmt the annual SARA Title IIT chemical inventories. :

80 CONCLUSIONS

‘"Past and expected future costs (through September 2005) of respondmg to the
contamination incident likely will range from approximately- $970,000 to $1.48 million (in
~ 1994 dolldrs), depending upon whether Middletown elects to construct the air stnppers This
does not include costs incurred by AEP Flexo, aside from re1mbursement of OEPA oversight ~
costs. The total cost of the contamination incident probably is conmderably higher than the
costs’ reported in this report. The per-well cost ranges from $74,615 to $113,846.

Past and expected future costs (through September 2005) for wellhead protection will -
total approximately $1.38 million. This includes transfers into the Emergency Response and
RlSk Reduction funds. The per-well cost of these efforts is approxrmately $106 009.

. The director of Mlddletown s WFPP beheves that it would have prevented or at least
mitigated, the contamination incident. He feels that the proposed storage requirements would '
~ -have prevented the release of contamination from the AEP Flexo site. If not, annual
. mspectrons or groundwater monitoring probably would have detected the contarmnant release -
at the AEP Flexo site before contaminants tmgrated mto the wellﬁeld ,
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‘ BENEFIT/COST ANALYSIS OF PREVENTING CONTAMINATION
L NORWAY OXFORD COUNTY MAINE

When the town of Norway 1nstalled its sole drrnkmg water well in 1965 the Norway
’t AWater District NWD) could not anticipate that the hayfields around the well would become a' '
~ thriving commercial area with gasoline stations, restaurants and other facilities. Indeed, A
. commercial development mushroomed during the 1970s and 1980s and, although the Norway
water system superintendent expressed concern over this development, he was powerless to
‘stop it. In 1988, Norway initiated a wellhead protection (WHP) study of its well area in an
, attempt to protect its dnnkmg water supply

In 1990, a gasoline leak from an Underground Storage Tank (UST) at Steve’s Country
Store, a gasolme station/variety store, contaminated the aquifer within 300 feet of Norway’s’
well. Norway and Maine DEP benefitted from the prior wellhead protection area (WHPA)
delineation and were able to quickly characterize the contamination, shut the well to contam
the contarmnant plume, and;emechate the aqulfer within 15 months

10 COMMUNITY DESCRIPTION

' Norway, Maine i is located in Oxford County, the southern part of Norway is nestled
between the towns of Oxford and South Paris. - The three towns, generally referred to as "the
tri-town area," are located in southwestern Mame approxrmately 15 rmles northwest of the’
Aubum—Lewrston area. Exhrblt 1 shows the study area. ' :

1.1‘ r Land Use

Norway isa predornmantly resrdentral town. Approx1mately 80 percent of Norway s
land is used for residences, with the remainder for commercial and light industrial
- development., Commercial and industrial facilities in Norway 1nclude a small grocery ‘store.
and a mill and shoe manufacturer. Little land in Norway remains available for further
development and no expansron of town boundanes is predrcted in the future

Norway’s well is located south of Norway w1thm the town limits of Oxford in an area
of heavy commercial development. The most common commercial facilities in that area,
which is adjacent to State Route 26, are gasoline stations and other automotlve facrhtles

B shoppmg centers, and grocery and convenience stores

| 1.2 Geology/Topography EEEE o o

In general the geology of Maine is characterized by crystallme bedrock covered by a
shallow layer of unconsolidated surface sediments, or overburden. The Norway Water . . . .
District’s lone well penetrates the Little Androscoggm River Valley aqurfer a glacral sand

“and gravel aqulfer measunng approx1mately 15 square miles in area.

-1-




Beneﬁt/Cost Analyszs of Preventzng Contammatzon* Town of Norway Mame

flank of an esker.! This topographlc feature outcrops d1scont1nuously along the entire north-
south axis of the Little Androscoggin River Valley

1.3 Hydrology/Chmate :

Ground water in Mame generally flows the same dlrectron as surface water from hrgh
to low elevations. These low areas are generally points of discharge into wetlands and other -
surface water bodies. The infiltration of precipitation is the most common source of recharge
for Maine’s aquifers. In general 10 to 30 percent of Maine’s precipitation infiltrates into soil
to ‘become groundwater. At most locations-in the Little Androscoggin River Valley, aqurfer
recharge is directed vertlcally downward except near the river. ' :

Near the Norway,well, groundwater generally ﬂows-from northwest to southeast while
the well is in operation west to east while the well is dormant. As is the case with most
aquifers near active pumping wells, groundwater flow can be significantly altered dependmg ,
on pumping rates and well locations. This makes accurate predictions of groundwater flow in
Maine difficult in such situations.The L1tt1e Androscoggin River Valley aquifer discharges
into the Little Androscoggin River west of the tri-town .area. Exhibit 2 presents a geologic
cross-section of the aquifer in the v1c1mty of the Norway well. .

Surface water in the tri-town area drains into the Little Androscoggin River, a part of
the Androscoggin River Basin. The river originates approximately 13 miles to the northwest
of Norway and Lake Pennessewassee. From there, it flows to the southeast between Norway
and South Paris, passes Oxford on the eastern end of town, and drains into the Androscoggin
River almost 15 miles further' downstream near the Auburn-Lewiston area. The Androscoggin
eventually flows into the Kennebec River which empties into Atlantic Ocean near Bath. -

Temperatures near the tri-town area generally range from an average low of 11 .
degrees in January to an average high of 79 degrees in July Maine experiences cooler
weather then most of the United States and few hot summer days Due to the cooling of "~
warm Gulf Stream air by prevailing arctic air currents, winters in Maine are often colder than
other areas of equal latitude. - About 44 inches of precipitation fall annually with the most
heavy period lasting from October to April. ‘

lGeologu:al term for a ndge of sand and gravel deposxted by a stream ﬂowmg in or beneath the ice of a stagnant'
or retreatmg glacier. \

4 - h ' ’ ‘ ._3_




Maine

. Benefit/Cost Analysis. of Pr’evéntingCo;ltamination; Town of Norway,

.. 'The Norway Water District’s well is situated near the center of a glacially reworked
sequence of sands and-gravels with intermittent clay lenses. These sediments ‘extend from the

- surface to depths between 125 to 130 feet. They were deposited during the Pleistocene
(between 8,000 and three million years ago) when continental glaciers made their final v
advance and retreat. ‘About half of the State was covered by glacial ice during this period.

~EXHIBIT 1
_ Site Map
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Maine’s topography is dominated by glacially formed terrain, ranging from S
mountainous regions in the western, northwestern, and northern parts of the State to sea level ,
. along the Atlantic coast in the southeast.” The towns of Norway, Oxford, and South Paris are _ -
located in the southwestern part of the State. The Norway well is situated on the western
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EXHIBIT 2
Geologlc Cross Sectlon of the Area Near the Norway Well
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Benefit/Cost Analysis of Preventing Cantqniinati'bn: Town of Norway, Maine

- The Norway Water Distriét'v’(‘NWD) supplies water to approxilﬁatel’y,Z,OOO people, or
40 percent of Norway’s population. NWD operates a single well which taps the Little -

‘Androscoggin River Valley aquifer. The well has been in operation since 1965.

21 Water Supp1y1 _

NWD’s well is located in the northern part of the adjacexit Town of Oxford. The:
gravel-packed well is screened amidst the sand and -grav§l deposits of the Little Androscoggin
River Valley aquifer. The well is 84 feet deep and encased with 24-inch diameter well

. casing. NWD pumps the well at a rate of 620 gallons per minute for eight to twelve hours
" each day; although, the well has a maximum safe capacity of 620 gallons per minute for 24 -

hours. The water system maintains approximately 30 miles of water mains, which range from"
12-inch to one-inch cast ductile iron, asbestos, and galvanized copper lines. - B

The water produced by the Norway well is somewhat harder than optimufn. NWD

* treats its raw water with potassium hydroxide. to raise the pH; sodiumi silicate treatment is .
- used to raise the pH and to coat the 100-year-old and older pipes in its distribution system to

~ meet requirements of the Lead and Copper Rule (LCR). The water system also fluoridates .
and adds sodium hydrochloride. After treatment, NWD supplies.its customers with water that

meets all EPA and Maine Department of Environment Protection (DEP) standards.

The Norway Water Distriét.is conneéted‘t_o the Water‘systems of both South Paris and ,
Oxford. The three systems rely upon each other as emergency supply sources. For example,

to provide_ﬁre flow, Oxford purchases water from NWD through a valve connecting the two

systems. A similar connection with the South Patis Utility District allowed NWD to provide
uninterrupted service to its customers during a contamination incident (see Section 3.0).

22 Financial/Management Characteristics

The Norway Water District’s annual 6pératihg budget of $200,000 is sustained almost

entirely by the water rates it charges it customers. The usage rate structure is based upon a -

minimum consumption charge of $29.80 per 1,200 cubic feet of water used.

. To borrow funds or raise water rates, the Public Utility Commission requires that
-Norway first expend all of its available funding. The system last applied to adjust its water
rates in February-1995. NWD is currently trying to borrow $500,000 from the Farmers’
- Home Administration (FmHA) to fund capital improvements, including an air stripper to treat ,
" for carbon dioxide and which would also reduce radon levels and correct pH without
. .chemical treatment. - ‘ o
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‘ In addition its to hormal operating procedures, NWD operates thé Oxford Utility
District’s water system day-to-day. : : -

2.3  Population Served .

" The Norway Water District serves approximately 2,000 of Norway’s residents via
approximately 800 service connections. The remaining residents are served by private wells.
Residential customers account for about 80 percent of water users in Norway. The remainder
is made up of 138 commercial and. nine governmental customers.

3.0 CONTAMINATION

Contamination of Norway’s well resulted from a gaisolinc leak in one of the pumps at
Steve’s Country Store, a gasoline station/convenience store located only 600 feet from the
Norway well. Exhibit 3 is a 'map of the contamination site.

31 Contamination Sourcé

In August‘ 1990, a truck accidently hit.and knocked over the diesel ;;ump at St‘cve’sl
Store. When the NWD operator expressed concern, the station owner assured him that the
pump would be fixed. S ‘ o o -

Later that month, during a routine UST inspection by the Maine DEP, inspectors
discovered that another pump at Steve’s'Store was leaking gasoline into the soil below and. -
ordered the facility owner to install a monitoring well. Following installation.of the
monitoring well, DEP discovered evidence of groundwater contamination and ordered the

facility to cease operation of its gasoline. pumps and advised NWD to shut down its well. - -
" The well remained out of operation for over a year while the spill was remediated.

Prior to the incident, Steve’s Country Store was identified among the nine major
contaminant threat facilities in a wellhead protection study. NWD had asked all contaminant
threat facility operators to consider Best Management Practices (BMPs), including upgrading
single-wall underground gasoline storage tank to a safer dual-wall model. At that time, the .
owner of Steve’s Store agreed to consider the upgrade. - , ‘ S
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. - " EXHIBIT3
- ' : Site Map of Contamination
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3.2 Co'n‘taminantts‘

. DEP’s laboratory analysis of the soil samples collected near the leaky pump indicated
high concentrations of hydrocarbons. The concentrations were highest in those samples
‘collected at a depth of about 25 feet. Groundwater samples collected from monitoring wells
.yielded evidence of a dissolved hydrocarbon plume beneath the leaky pump island extending
at least 150 feet toward the Norway well. No methyl tertiary butyl ether (MTBE).was
detected in the Norway well before it was shut down, and remediation instituted.

‘The soil vapor extraction (SVE) system installed to help remediate the spill originally
yielded vapors very rich in MTBE. An antiknock additive of gasoline, MTBE exhibits
chemical and physical properties distinct from those of hydrocarbons. Because it is the most™
soluble component of gasoline, it is very difficult to remediate. ; o
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Initial concentrations of MTBE in a monitoring well at the gasohne pump 1sland were
12,000 parts per million (ppm). The contaminant plume. was contained to within a fifty-foot
radius of the storage tank It is beheved that at least 600 gallons of gasoline sp1lled into the
soil. ,

]

33 Effects of Contamination

Due to the fact that the NWD was in the process of delineating a wellhead protection
area (WHPA), a great deal of data were available on groundwater flow and aquifer
stratigraphy. This enabled DEP to respond quickly. in shutting down the Norway well and
beginning site assessment and remediation. -A DEP official also credited the owner .of Steve’s
Store with facilitating remediation through cooperation with State and local officials involved
in the cleanup. As a result of this quick response, the customers of the Norway Water
District were spared the potentially serious health effects assoc1ated with mgesuon of MTBE
and other components of gasoline. :

The quick response also mitigated potentially serious ecological damage. According to
a Maine Department of Human Services (DHS) official, nearly all streams in Maine are
gaining (i.e., they are at least partially recharging from aquifers). In this case, the
contamination incident occurred west of the Little Androscoggin River. Because ground
water in the area generally flows west to east, the MTBE could have. contacted and affected
- the river and its aquatic organisms. : :

4.0 RESPONSE ACTIVITIES

Because Norway had previously initiated a wellhead protection study, a great deal of
data were available on groundwater flow and aquifer stratigraphy in the vicinity of the -
Norway well. This enabled DEP, DHS and the Norway Water District to respond quickly in
shutting down the Norway well and beginning ‘site assessment and remediation. Because of
the quick response to the contaxmnatlon incident, no contammauon was. detected in the
- Norway well.

4.1 Response to Contamination of the Water Supply :

Upon receipt of confirmation that samples taken from the monitoring well were
contaminated with MTBE, DEP advised the Norway Water District to shut down its well.
The well remained out of operation for approximately 15 months. While the remedial
operation took place, NWD supplied water to its customers by purchasmg water through a
preex1st1ng connection with the Town of South Paris. ' “
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After DEP completed the remedy in 1992 NWD continued-to collect samples from the

" monitoring wells. - Under an agreement with the Water District, DEP continues to pay to.

" analyze the samples.. The’ NWD supenntendent estlmates that this practrce will continue for at
least another year. : - '

42 Response to Ground Water Contamination

‘Upon discovery of the leaky gasoline pump at Steve’s Store, DEP ordered the owner -
to install 2 monitoring well according to DEP. specrﬁcatlons The facility owner installed a
- well without geotechnical supervision from DEP- on September 20. Samples from this =~
momtormg well, sent to a laboratory for analysrs mdlcated gross gasolme contarmnatron 1n o
- the samples o k '
At the time of d1scovery, the contarmnauon was only 350 feet from the Norway well
- As part of NWD’s ongoing WHP study, hydrogeologists had estimated that groundwater in
the vicinity of Steve’s Store would reach the Norway well in fewer than 200 days, based. on

" conservative assumptions. DEP immediately began work on assessing the extent of the

- contamination and choosing a remediation technique, relying heawly on wellhead area -
dehneatlon data provided by the NWD : l

o DEP chose pumping and treatment.of the contaminated groundwater The Department
. drilled a recovery well and installed a two-foot diameter ‘packed tower air stripper. “After
~ treatment, water was passed thirough carbon prior to d1scharge to the Little Androscoggin

. River. A series of monitoring wells tracked the progress of the remedy. Additional
: momtorlng wells and a second recovery well were drilled when it was dlscovered that the
.MTBE plume had rmgrated beyond the-first recoy ery well '

The Norway well was Judged safe to reopen in January 1992, and quarterly momtormg
. continued. DEP continues to pay for analyses and materials in conjunction with this-
- monitoring." Due to the precarious nature of the Norway well, DEP, DHS, and the Water
* District decided to leave the remediation system on-site and off-line, but in a state of - ,
» readiness should contamination be found in the future. NWD presently conducts rToutine
quarterly sampling of the monitoring wells and continues to lobby for WHP in the tri-town

- area (see Section 6.2 below)

4.3 Response to Soil Contamination'

DEP also employed sorl vapor extract1on (SVE) as a remedlal techmque The agency"
installed three monitoring well/vapor points to remediate surface soils and soils near the 'depth |
- of the water table. DEP activated the ground water and soil remediation systems in ‘January -
1991. DEP initiated monthly sampling of momtormg wells and trackmg of remedratlon
system influent and efﬂuent at tlus time as well. i

: E 9 -k - I‘
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Initially, the amount of contaminant removed through SVE was rather high. * As of
August 1991, crude estimates of the amount of gasoline removed from the soil were in the

range of a few hundred gallons. Over time, the rate of contaminant removal gradually
decreased. ' - T ‘ .

In August 1991, the USTs and piping at Steve’s Store"were removed and replaced wit
a state-of-the-art double-walled gasoline storage system. The soil extracted during the tank
excavation was stockpiled on impermeable plastic sheets, then disposed. o

50 COSTS OF CONTAMINATION

" The tbtal cost of the,‘contamination incident at Steve’s Store was $526,453. This
included $139,166° to provide replacement drinking water during the water emergency, and
$396,703 for groundwater and soil remediation. : v

5.1  Tangible Costs '

Exhibit 4 provides a detailéd.l aécounting‘of the éost fo date 6f contamination associated
with the 1990 incident. Exhibit 5 presents the estimated future cost of responding to
' contamination between 1995 and 2005. . o

5.1.1 . Costs to Provide Safe Drinking Water

‘To protect the health and safety of its customers, the NWD began purchasing water
from the Town of South Paris. The net cost of this' water totaled $133,946. This figure
represents the purchase price of the water minus the normal operating costs that the: water
district would have incurred to deliver water to its customers during the duration of the -
remedy. DEP asked the NWD to estimate the ;le"ctr‘ical‘ and chemical costs associated with .
delivering water to its users over a 15-month period, and paid the incremental cost over this
amount. This amount was funded through Maine’s Third Party Damage Claim process, an
insurance find for cleanup of contamination incidents. - :

DEP continues to pay for quarterly monitoring to ensure that the Norway well remains
contamination-free. The NWD plans to continue submitting samples for as long as DEP is
willing to pay laboratory fees for analysis, probably for one more year. This cost, which as
of September 1995 has, totaled $5,220, is paid from a State Groundwater Oil Cleanup Fund, -

2Unless otherwise specified, all costs are presented as 1994 dollars. .

“10-
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Exhlblt 4
o Cost of Respondmg to Contamination: Norway, ME
August 1990 to September 1995 '
’ ($1 994) .
3
o © " Noway . MaineDEP  MaineDEP = Maine DEP Third
item . Water District GW Oil Cleanup Bond Fund Party Damage Claim - Total .

One-time costs e o oo . : : o
- Purchase Water from 9/90.to 1/93(1) - . S 133,946 . - $133,946

- SUBTOTAL: S Ts0 S %0 . %0 $133,946 - $133,945
Incremental operating costs . . - i E : o ‘
" Post-Remedial Monitoring . - : - 5,220 o $5,220

- SUBTOTAL: . : $0.  $5220 $0 - : $0- $5,220

- $139,166

Pre-remediation : : . Co. . o :
Investigation of Spill A . . ) : 41,284 L . " $41,284
Remediation . : . T - SNy '
Install Pump & Treat (P&T) System and . R . : - S : .
" Soil Vapor Extraction (SVE) System . Co ‘ o - 153,735 S $153,735

- . Operations and Maintenance ‘ o . - 136,364 - o . $136,364

- ‘WQ Monitoring Before/During Remedxatlon (2) : . 22,104 o : ' $22,104

Oversight = . 10000 - - .- ..83215 o - §43,215

“TOTAL: S o $10,000 $22,104 $364,599 .. $0 - $396,703

--$535:869] -

(1) Net cost of purchésed water minus the operational Eosts saved due to closure of well for 15 months. -
(2) Includes,work with DEP on site investigation, remediation, and sample collection during and after remediation. -
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S ~ Exhibit 5. ‘ : ,
Future Cost of Responding to Contamination: Norway, ME .
‘ " October 1995 to September 2005
($1994)

. . . Ground Water Oil
Item . s, Cleanpp Fund

[Provide Safe DANKING WA

Incremental operating costs

" Post-remedial monitoring $10,035

[TOTALCOS

'$10;035]
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Behéf t/Cost An&lysis of Prevenfing Contamination: Town of Norway, Maine

funded by a per-barrel import tax on gasoline and heatmg oil. Based on, DEP and- NWD
estimates, the future cost of monitoring paid by DEP will total $3,096. After DEP -

discontinues paying for the monitoring, Norway ant1crpates that it will probably contmue to
‘(and perhapsbe required to) monitor for MTBE on a semi-annual basis. for several more
~ years. . This would cost Norway an add1t1onal $6 939 (Exh1b1t 5) ‘

5. 1 2 Costs to Remedlate Aqulfer

As of 1995, groundwater and soil remedlatlon cost a total of $396, 703 There are four.;'

‘components to the remedial process

- DEP spent $41,284 to 1nvest1gate the extent and severrty of the sp1ll and o
select the appropriate remedy. This was funded by a bond fund set up by the
State and administered by DEP for respondlng to contammatlon 1nc1dents

. ‘Installatlon of the ground water pump and treatment system and the soil ventmg '
system cost $153,735 and $136 364 respectlvely ‘Both were funded by the
state bond fund .

. | Dunng the remedy, DEP momtored water quality at the recovery wells and
' .. within the monitoring well network on a monthly basis. This cost a total of
' $22 104, pald through Mame s Groundwater 011 Cleanup Fund. '

SO ’Oversrght of the remedy by DEP staff totaled $33 215, funded by the bond ,
- fund. In addition, the NWD incurred approximately $10,000 in staff costs for
consultat1ons w1th DEP and. to collect water samples for analys1s

52 - 'Intangrble Costs

There is no mdlcatlon that the contammatlon mcrdent at Steve’s Country Store -

adversely affected property values or the salability of propertles nearby. The greatest i
_. economic impact of the spill was to gasoline sales at the store. Steve’s Store was unable to

sell gasoline for almost 15 months while the -site was being remediated. This llkely reduced

 the customer traffic in the variety store as well.

Norway 1mt1ated its wellhead protection program in 1988 in response to the growmg o

- threat from commerc1al development around its water well. At that time, Norway also

anticipate that the State of Maine was about to adopt rnandatory wellhead protectlon

~13- .
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6.1  State Requirements for Wellhead Protection

Interest in wellhead protection (WHP) in Maine began in 1987 in response to the
requirements of the Federal Safe Drinking Water Act Amendments of 1986. At that time, a,
work: group made up of State agency staff, water utility representatives, members of the
Maine Municipal Association, and Regional Council representatives began writing a plan to
implement WHP. Maine submitted the final draft of its plan to EPA in August 1989; EPA -
approved the plan in September 1990. Despite this early progress, the State Legislature
defeated the bill to authorize the Maine Department of Himan Services (DHS) to implement
the Wellhead Protection Program (WHPP). A majority of legislators believed that the parties
affected by the WHPP did not understand it or recognize its need. : S

The Legislature instructed DHS to redevelop the Program, and to seek more
involvement of affected parties. Work on the new Program began in May 1992. DHS staff
sought to involve all interest groups named by the Legislature by assembling a network of
advisory committees to participate in drafting a WHP implementation plan. The latest draft
was produced in November 1994 and is currently being revised based on comments from the
advisory committees. T v : '

The main difference between the two plans is that participation in a WHPP would now
be voluntary. To encourage participation, the DHS would consider waivers of Phase II and
Phase V monitoring requirements for communities that have WHPPs. The revised version .
advised communities ‘seeking to establish a WHPP to include the following elements: ’

e ‘Wellhead Protection Area (WHPA) Delineation. Depending on the type énd
size of the water system, and calculated fixed radius delineation between 380
and 2,500 feet sho_uld be established around each well as 2 WHPA.

< Inventory of Potential Con’taim"_nant Soyrce Facilities. ‘Partici,pati_ng water
Systems should create a list of all potential contamination sources within their -
delineated WHPAs. ' ' o :

. Management. Participating public water suppliers should notify local
governments of WHPAs. One or more of the following management .
techniques should be employed: information and education; use of existing’
regulatory tools; and capital intensive methods (e.g., extending sewer lines, or
purchasing land in the WHPA). . -

. Contingency Pllznnfng. Water systemsshould develop a éontingency.plan

' specifying how, in the event of an erergency, they would supply water to their
customers and contain a spill. - This plan should be filed with local
governments, DEP, and all other appropriate government agencies.

7
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Throughout the 1mp1ementatlon of WHP DHS would serve as the lead agency in
provrdmg technical assistance and general guidance. By part1c1pat1ng, water suppliers would -
: save money through Phase II and Phase V monitoring waivers. A DHS official estimated
that, so far, 50 WHP programs had been reviewed and approved statewide out of 300
submitted applications. The same official credited the.incentive of momtormg waivers as the
- chief reason behmd the level of interest in the program. : ' :

| 6.2. Local Wellhead Protectlon Plan

Interest in Wellhead proteetmn in Norway began as a result of concern over the rapxd
-commercial development near the town’s municipal water supply well during the 1970s and
1980s. Nearly all of the facilities now considered to be contarination threats to the well
-were established dunng this time period. In 1988, the Norway Water D1str1ct in order to
better understand groundwater processes affecting the town’s water supply, retained a
consultmg firm to perform a wellhead protection study. This study resulted in the delineation .
~of a WHPA accordmg to the State of Malne wellhead protectlon gmdehnes as they ex1sted at ..
the t1me

‘ Steve’s Country Store was among the nine major cohtaminant threat fac111t1es listed in -
the 1988 wellhead protection study. Early in 1990, NWD met with its consultants and
representatives of all contaminant threat facilities, including Steve’s Store, to inform them. of ©

" their location with respect to the well and its recently-delineated wellhead protection area.

When Norway requested voluntary cooperation with Best Management Practices (BMPs),
many facility representatives cooperated by adoptmg modlficatxons to lower the risk of
contamination ffom their facilities. - : -

The v1srble remedial act1v1ty at Steve s Store helghtened publlc concem in Norway
over the safety of the Town’s water supply. ‘During 1991, in order to contmue funding WHP
" implementation and prevent future contamination incidents, NWD apphed for and’ recelved a:

U. S EPA Wellhead Proteetlon Demonstration Grant..

W1th the grant funds, Norway, Oxford, and South Paris drafted.a model'WHP o
X ordinance from which they could draft specific otdinances of their own. ‘Management plans
- and contingency plans were also drafted. Norway and South Paris have both passed WHP
Ordinances applying to all WHP areas within their town limits. At present, the Town of
Oxford has passed a zomng ordma.nce whrch l1m1ts new development in WHPAs

6 2. 1 Wellhead Protectlon Area Delmeatlon T

« Norway 1nstalled six momtonng wells to map groundwater flow patterns and
. delineated WHPAs for the well based on. these. findings. Norway delineated protective zones -
- WHPA 1 and WHPA 2 based on 200-day and 1,000- day time of travel hrmts respect1vely

L1s5-
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Norway also dehneated an inner area of WHPA 1 defined by a 30-day time of travel lrm1t
WHPA 3 is based on topography and the locat1ons of watershed divides. It consists of areas
of hillsides beyond the edge of the aqurfer with the potential to contribute water to the aquife
via surface runoff or groundwater flow. Because its well and portions of the WHPA lie -
outside its jurisdictional limits, Norway recognizes that cooperation between the three towns is
vital to effective implementation of Wellhead protectron practices.

6.2.2 Source Identxficatron

The only contaminant threats in existence when the Norway well was s1ted in 1965 ‘
were two car dealerships with a combined total of six underground storage tanks (USTs) for
motor fuel. There are presently more than ten contaminant threats within the 1,000-day time .
of travel limit for the well. They consist of a shopping center, an industrial park, and several
gasoline stations and convenience stores, including the one at Steve’s Store. Eight addltronal
© threats ex1$t in sensitive areas beyond WHPA 3. :

6.2.3 Management Plan -

. Due to the presence of a number of pétential sources of contamination in the wellhead
protectron area in addition to Steve’s Store, participants 1n Norway opted for fairly strict
control and management through local ordmances .

A Wellhead Protection Ordinance is the pnmary element of the Management Plan for
the Norway well. It was modeled after a generic wellhead protection ordinance developed as -
part of a Wellhead Demonstration Grant PIOJect funded by the U.S. Environmental Protection
Agency (EPA). The generic ordinance was modrﬁed to account for Norway’s inability to
include parts of the WHPA that lie within the towns of South Paris and Oxford. Town
officials passed the ordinance in the hopes that Oxford and South Paris would adopt similar
wellhead protection ordinances to protect the remainder of the Norway WHPA Only South
Paris has succeeded in domg 50. : :

In 1995 Oxford passed a zomng ordinance that identifies wellhead areas in its .
protective zones. Oxford’s fire department has instituted a plan to carry absorbent pads for .
hazardous waste on fire trucks to contain spills from fuel tanks associated with automobile
accidents. The Oxford fire departrnent also agreed to notify the NWD in the event-of.a spill

" near the well.-

- Norway’s ordinance mcludes several items intended to protect portions of the wellhead
protection area within town limits by providing for the regulation of certain land uses. The
Ordinance also gives the. Code Enforcement Officer certain inspection and monitoring powers
and lists BMPs (to be phased in over time) for existing land uses and facilities: Spec1ﬁc ‘
procedures for appeals and var1ances are also prov1ded

Cl16-0
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. . Norway samples and analyzes water from the six momtormg wells around its water

well. The town currently conducts this sampling every two years, although should NWD
officials suspect that the well may be in danger of contamination, momtonng may be
conducted at a greater frequency

Recently, Norway has begun to focus on educatmg homeowners and busmesses about
~the steps they can easily or inexpensively take to protect ground water. For example
. residents were -asked to store gas cans or other hazardous matenal contamers in a safe place
: where they are unhkely to sp1ll or corrode.

 Areas outsrde Norway s town 11m1ts wellhead protectlon areas for other pubhc wells,
and other groundwater aquifers are not covered by the Ordinance. Homeowner activities are
also. exempt, although they are urged to use BMPs. NWD is in the process of lobbying ‘
Oxford officials to institute mandatory BMPs at facilities in Norway’s WHPA. Passage ofa
WHP ordlna.nce in Oxford seems unhkely due’ to voter sentrment

6.2. 4 Contmgency Plan

Because of budgetary constramts no contmgency plan was developed under the ‘

- wellhead demonstration grant pro_]ect Several recommendations were made, however. Ina
- contamination emergency, NWD can shut down its well and 1mmed1ate1y begin purchasmg
water from elther or both of the other two towns : - :

7‘.07 : COSTS OF, WELLHEAD PROTECTION

: . The-total cost of developmg Norway s wellhead protection plan was $100 588 ?

Additionally, the town has spent approximately $15 000 between 1988 and 1995 to 1mplement -
wellhead protection. A detailed accounting of the cost of developing and 1mplement1ng WHP ,
for the Norway well can be found in Exhibit 6. S

7.1 ’Tanglble Costs ‘

Norway spent $66,713 to delineate the WHPAs around its well; this figure includes the-
cost of drilling the six monitoring wells. Through the EPA Wellhead Demonstration Grant,
Norway identified contaminant threats around its well, developed a management plan, and
* wrote its ordinance. The cost of these activities combined was $33,875. .In addition to the
$26,500 EPA grant (1993 dollars), this amount included the contribution of funds and in-kind
resources from the Towns of Norway, Oxford, and South Pans in conjunctmn w1th the
Androscoggm Valley Counc1l of Govermnents (AVCOG) -

NI costs are given in 1994 dollars unless otherwise. specified.
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Since 1988, Norway has spent $15,127 to implement its WHPP. The NWD . .
Superintendent estimates. that he spends approximately 50 to 60 hours per year maintaining
-contact with owners of businesses within the WHPA and with officials in South Paris and

Oxford. The total cost of this labor is approximately $9,300. Additionally, Norway has
conducted two rounds of sampling at the six monitoring wells. ' This requires two days of
labor to collect the samples ($416) in addition to laboratory costs (approximately $2,500).
The total cost of the two rounds of sampling are approximately $5,832." Between 1995 and
2005, Norway’s WHPP implementation costs will total $22,588 (See Exhibit 7). '

7.2 Intangible Costs

The indirect costs associated with Norway’s WHPP include costs to businesses or
‘residences affected by the ordinance. Because Norway is primarily a residential town and
homeowners are exempt from the BMP requirements Norway imposes on business, there are
no indirect costs associated with Norway’s WHPP, It is unlikely that new businesses will
~move into Norway’s WHPA zones, as the town has little land available for development.

80 CONCLUSION .

Because of the contamination at the Norway well, DEP and Norway incurred costs of
nearly $536,000. By contrast, the cost of developing the Norway- wellhead protection
- program was $100,588. ‘ ' ' o :

~ Although Norway’s wellhead protection was fairly costly (considering that only one
well is protected), Norway has already realized a benefit associated with the rigorous
delineation of the vulnerable areas around its well. Had the WHPA data not existed at the
time of the incident, commencement of the cleanup would have been delayed, the plume
would have expanded further, and would ultimately have required a much more extensive
cleanup. ' :
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f

Exhibit6 - -

~ Cost of Wellhead Protection: Norway, ME
1988 to September 1995 - :
, - ($1994) .
-, . n P ’ - )
i ‘ © .Norway . " "Town of Town of . Androscoggin Valley
Item < ) Water District U.S. EPA (1), Oxford -South Paris Council of Governments Taotal

. WHPA Defineation
Study aquifer characteristics.
Construct monitoring wells

WHP Development
" Source Identification
Develop Management Plan

Write Ordinance ‘
Recommendations for Future Activities

SUBTOTAL:

27,825 - 1,050

$68,288 $27,825 $1,050 $1,050

1,050

- $66,713 -

© $33875 -

$100,588
- .

NWD Oversight
Monitoring

" TOTAL:

$9,285
. $5,832

$15127 g0~

$9,295
$5,832

$15,127




Exhibit 7

- Future Cost of Wellhead Prdtecﬁon: Norway, ME . "

October 1995 to Sep
w . ($1994)

tember 2005

ltem

Norway
Water District
IWEPE Implenientation

NWD oversight
Monitoring

. (TOTAECOSTS.
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LESSONS LEARNED

1.0 Introductlon and 0verv1ew

‘ The expenences of the study communities show that even the most modest WHPP has merit:
communities pay closer attention to threats near their dnnkmg water wells, citizerns are educated on

simple ways to protect water wells, and communities can work together to achieve real goals to - -

protect the environment. As Chapter 3 indicates, well-for-well, WHP offers relat1vely mexpenswe
insurance compared to the rather s1gmﬁcant cost of cleanup. -

. Aside from the cost-av01ded benefits of WHP, certam trends appear across the case studles
that can enlighten community leaders on the true threat to their water supphes and the importance
of protecting them. For example, it is not news-makmg contamination incidents, but more everyday
type ‘sources such-as dry cleaners and ‘gas' stations that most often threaten water quality.
Furthermore, poor- planmng or mattentlon to rap1d development can. fo11 attempts to protect water
supphes

By studymg local experiences with developmg, 1mplement1ng, and mamtammg WHPPs the
prOJect team observed those parts of a WHPP that provide the greatest protec’uon for the resources
spent and where communities often stumble. While every wellhead protection program produces
either a financial, health, or environmental benefit, not every pitfall can be anticipated or prevented.
" Some communities have developed innovative approaches to Wellhead protection, or have allowed

other communities to beneﬁt from therr work. , '

1.1 Contamination 'Threats

' Although extensive contamination inc1dents such as Superﬁ.md sites, are often the subject
of headhnes in the news, everyday act1v1t1es pose the most 51gmﬁcant threat to drmkmg water
.supphes : _ _

- 1.1.1- RlSkS from Vanous Types of Contammatmn

In two of the six contamination mmdents leakmg gasolme storage tanks were at fault In
Gilbert, a gasoline leak from a UST at an abandoned gas station contaminated soil and ground water.
The UST remained buried for three years after the gas station closed, and in the interim, the tanks

leaked. Contamination in Norway resulted from gasolme leaking from a pump ata gas station.

: Dry cleaners, found in nea.rly every commumty, also pose a substanhal threat. In Gettysburg, -
~ the accidental failure of a drain at a dry cleaning facility contammated one’ of GMA's wells. The dry

T
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cleaning facility had legally disposed of waste to the borough's sewer‘system until, in 1986, during
State-required pre-operational monitoring, GMA discovered contamination at the well. -

In Tumwater, the source of contamination has not been determined, but of the four sites that
are the focus of the contamination investigation, two are current or former dry cleaners, and one is
a gas station. In Middletown, poor housekeeping practices at a relatively small industrial facility
were the source of contamination: staff at a ﬂexographlc printing plate manufacturer squeegeed
leaks from a distillation unit out a doorway. -

1.1.2 Potential Contamination'Threats

* While the case studies focus on the devastatmg effects ofa single contamination 1n01dent

the contaminant source identification effort in the sub_]ect communities 1dent1ﬁed up to dozens of o

potentlal threats.

r

Contaminant source identification oﬁen enhghtens commumtles on the multitude of threats
to their drmkmg water supplies: » o

. In Lancaster County, the volunteers and contractors identified 119 contamination
threats. The majority of these were underground storage tanks, and commercial or
suspected hazardous waste storage facilities. In the rural county, the WHP
committee chose not to include agricultural fac111tles in the search for threats, as the
farms in the region were well known, The commlttee instead opted to focus on less
obvious pomt sources. ) '

®  Gilbert's ﬁnal contaminant source inventory identified 27 potential sources of
contamination, 13 of which were current or former service stations or garages. Other
sources included three cemeteries, two dry cleaners, a small airport, sewage lines and
disposal ponds, and drainage canals. '

e Im Dartmouth, 16 potential sources, of contamination were found to exist thhm the
Zone I and II protection areas of the wells. These include propane storage tanks, an
oil storage tank, diesel 011 dlsposal sites, and gravel p1ts :

o M1ddletown located approximately 80 actual and potential sources of contammatlon '
within its WHPA. These included several industrial sites; commercial sites such as - :
service stations, auto repair facilities, and dry cleaners; and major transportation
routes, including State highways, a railroad line and the Great Miami River.
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o Norway 1dent1ﬁed 18 threats to water qualrty thhm the zones of contnbutron orin »
the sensitive areas beyond this zone. The threats included gas stations, commercial
fac111t1es automotrve fac111t1es a dump, and a waste treatment plant. '

- Tumwater and M1ddletown 1dent1ﬁed actual contammatron mcrdents dunng therr

* contamination source identification processes. In Tumwater, the preliminary survey of contaminants
identified several sites of particular concern. These include two leaking petroleum USTs within the
five-year time-of-travel zone of the wellfield. Also identified were a bulk fuel storage depot a
fiberglass manufactunng facrhty, and a fisheries malntenance yard ,

: Three confirmed sources of contamination 11e w1thm the one- and ﬁve-year t1me-of travel‘, g
zones of Middletown's wells. They include a city landﬁll which lies within the ﬁve-year time of -
travel zone; a paper company within the one-year trme-of travel zone; and the printing plate

. manufacturer that is the sub_] ect of the case study w1thm the one-year tlme-of travel zone.

1 1 3 The Role of Sxtmg

. In the 1dea1 case, the inner protectrve zones around each dnnkmg Water well would be free
of potential contaminants. If the well is sitedin a relatlvely developed area of the commumty, there -
isa 51gmﬁcant potent1a1 for contammatron : : S

Gettysburg sited its well in the middle of town, close to several potentral sources of A
contamination, including dry cleaning facilities. A drain located inside a dry cleaners, through which -
the facility was legally d1scharg1ng wastewater into the Gettysburg sewer system, was the source of
the contaminated ground water. The drain failed and leaked wastewater into -the soil. Had .
. Gettysburg conducted a contaminant source identification around the proposed well site, the results .

" may have d1scouraged the GMA from srtmg the Well Where it did, :

: Dartmouth had srtmg one of its wells and it was a call from a concemed citizen which -
' alerted officials of former dumpmg activity in an abandoned gravel pit. During the well design

: phase a caller, noting the-town's signs delineating a "Water Supply Area," identified theareaasan . -~ -

old dump site. If the town had performed a preliminary inventory of potential contammatron sources
“before 1mt1atmg the smng process, they may have chosen to site that well elsewhere ‘

The majonty of drmkmg water wells in thbert Tumwater Mlddletown .and Norway were
'Slted before WHP. For decades, no safeguards - were. in place to stop the encroachment of potent1a1 ’
threats to the wellﬁeld area. As the communmes grew so did the contamination threat '

Often water supphers who sited wells in the l950’s and 1960's could not have antrcrpated
the development near their wellfields. The Wellﬁelds of Gllbert Tumwater, Mlddletown and
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Norway lie along state roads or interstate highways, which are natural locations for industrial or
commercial development. For example, Gilbert's wells were located in the center of the Village, -
near a state highway dotted with gas stations. In Middletown, development encroached on a
wellfield which had existed for over 50 years.- As development encroached on Norway's well, sited
in 1965 in a hay field, the water district supenntendent was powerless to act upon hlS concern that
the new gas stations would threaten the town' s drinking water supply

Another aspect of effective well _sm_ng is the importance of geographically separating wells
as much as possible. By spreading wells over large distances, communities can lessen the possibility
that one contaminant plume can affect a large percentage of its wells. Gilbert, Tumwater, and
Middletown each lost multiple wells as a result of a single contamination incident. In fact,

Tumwater's wells were sited so close together that the city was unable to pump both wells atthe -

same time. Had the contamination incident in Middletown been slightly north of where it was, for
example, in the Great Miami River, Middletown could potentlally lose its entire wellfield

Siting wells far ﬁ'om each other and from a central treatment plant can be very expensive:
transmission lines connecting outlying wells to treatment facilities can be very costly, especially in -
areas of rough terrain. A widely dispersed wellfield can serve as effective insurance against loss of
multiple wells from a single contammatron incident, however

1.2_ Wellhead» Protection ‘

The six study communities are in various stages of completmg thelr WHPPs. Every
community has delineated its WHPAs, and conducted at least a preliminary contaminant source
1dent1ﬁcat10n Three communities (Gilbert, Dartmouth, and Norway) have enacted WHP
“ordinances; the other three (Lancaster County, Tumwater, and Middletown) are in the process of
developing them. Three commumtles (Gilbert, Dartmouth, and Norway) have developed
contingency plans. .

1.21 Eﬁ‘ectrveness of WHPPs

A key step in assessing the beneﬁts of WHP is determmmg whether the WHPP in place or
under development in each community would prevent a similar contamination incident, or at least
mitigate the effects of contamination on the water system. Whether or not a community has
completed all of the required WHP elements, it is possible to make some observations about the
likely effectiveness of its WHP efforts. As noted in Section 1.0, for purposes. of quantifying
potential benefits, the WHPPs are assumed to be 100 percent effective, although the programs cannot
warrant or guarantee such results. In reality, several of the WHPPs have limitations which could . -

'Dartmouth did not have a distinct source identification effort, but compiled existing data on potential sources.
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reduce thelr effectlveness in certam crrcumstances

Desprte some limitations, all of the WI-IPPs studied offer some level of protectron to ground Ny

o water resources. Moreover, they provide other types of benefits to the community. In Dartmouth,

for example, some local officials believe that the most important benefit of WHP is increased -

* awareness of the need to protect ground water supphes ‘The identification of potential sources of
. contamination alone is of substantial benefit in that it heightens citizen awareness of the yulnerability

. of ground water supplies. Further, at least two study communities (Tumwater, Mlddletown) have ,
listed conﬁrmed sources of groundwater contarmnat1on in therr source mventones :

| Lancaster County s WHPP, though not complete appears hkely to be effectlve at preventmg

contamination. The proposed plan includes performance and design standards, and inspections of
potential sources of contamination. In addition, the communities plan to develop a publrc education
' program for agnculture, the most common source of groundwater contamination in the county

G11bert's management ordma.nce focuses on preventing hrgh nsk activities (e.g., dry cleaners, -
. facilities with USTs) from locating within 1,000 feet of its wells. The ordinance does not address
~ the 27 potential threats currently located in the WHPA, or potential sources of contamination that

may locate outside the 1,000 foot radius, but still within the WHPA. Essenhally, the ordinance - o

protects the Village from certain new contamination sources within the 1,000 foot radrus, but st111
- leaves the community somewhat vulnerable to groundwater contammauon ; -

" The. leakmg UST that caused Gilbert's contamination mcrdent was located about 150 feet,

. . from the village's wells. Gilbert's ordinance would prohibit the construction of a'new gasoline

station at the site, but would not affect an existing gas station. Federal UST regulations provide -
Gilbert with some protection against threats from ex1$t1ng USTs. The UST in Gllbert leaked prior
to the promulgatron of federal regulatrons, however . :

If a UST leak occurred within the WHPA, Gilbert's WHPP probably would not provrde the
village with advance warning of the spreading contaminant plume Gilbert does not have any
monitoring wells in the vicinity of its ' wellfield. Thus, oncea contammatlon plume begms rmgratmg ‘
toward the wellﬁeld it mlght notbe dlscovered untll it enters a well. e )

In Dart_mouth, contamination of one well was caused by illegal drum ,storage at a warehouse, ~
and contamination of a second well was the result of clandestine dumping. A thorough contaminant
source identification effort might identify a clandestine dump, or an illegal drum storage site.”

Without routine inspections, however, contamination could develop and not be discovered before - -

it is too late. - Dartmouth does not inspect potentially threatening facilities, other than septic systems.

“Because the source of contamination in Tumwater has not been determined and the final !

i
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WHPP has not been developed, it is difficult to ascertain whether Tumwater 's WHPP would prevent
a similar contamination incident. . The city's monitoring well network should provide it w1th early
warning of an advancing contammant plume glvmg officials time to respond.

~ Middletown's WHPP appears 11ke1y 1o prevent a contamination incident similar to the one
that shut down three of its wells. The printing plate manufacturing plant would have been required .
to install a containment structure to prevent a release of contaminants from an above-ground storage

unit. Further, annual inspections probably would have identified the improper housekeeping =~

practices at the plant. In the event that both containment structures and inspections failed to prevent.
the release of contaminants, groundwater monitoring hkely Would have picked up the contammatlon
: plume moving toward the wellfield. :

Norway has adopted a WHPP that includes monitoring, permit reviews, land use restrictions,
performance and design standards, and impervious cover restrictions. As part of its WHPP, Norway
monitors water quality bi-annually. Although a regular DEP inspection, rather than WHP-related -
monitoring, detected the contamination incident, the availability of the in-place momtonng well
network expedited the remed1a1 process.

Norway's WHPA extends into the nearby town of Oxford, where many potential sources of
contamination are located, including the gas station that caused the contamination incident. Norway
officials have been unable to convince their counterparts in Oxford to adopt an ordinance requmng "
Best Management Practices (BMPs), however. '

1.2.2 Other Factors

Even with an ideal WHPP, factors beyond the control of local officials may leave a
community's wells vulnerable to contamination. The Gﬂbert, Dartmouth, and Norway case studles
offer three examples.

The Louisiana Department of Envuonmental Quahty (LDEQ) has been unable to secure . -

fundmg for cleanup of the aquifer in Gilbert. This leads to the observation that communities are .
likely to identify existing contamination problems through their contaminant source identification
efforts. If funding is not available to address them, a community will realize little benefit. One
LDEQ official pointed out that wellhead protection may identify more potential sources of
contamination than .were initially perceived. This.observation may also reflect the need to
concentrate on hlgh risk contamination sources ﬁrst, espec1a11y in resource-constramed -
circumstances. ' : : : : =

As Darimouth's experience shows 111ega1 activity may contarmnate ground water supphes
No WHPP can be expected to fully safeguard a commumty agamst contammatlon caused by 111ega1
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: actlons A WHPP can prov1de an early warmng to local ofﬁclals before the contammauon reaches
the wellfield, however '

Frequently, 'WHPAS cross polrtlcal boundanes mto other Junsdlctlons If the otherr
jurisdictions do not adopt source controls or other management approaches, the WHPP" may not be
effective. Most of the potential threats in Norway's WHPA are located in nearby Oxford. Although
Norway has enacted a fairly comprehensive management ordmance Norway ofﬁ01als have been
. unable to convince thelr counterparts in Oxford follow su1t '

123 Key WHP Elements

Two of the most nnportant elements in determlmng the effectlveness of WHPPs appear t0~v '
be inspections and groundwater monitoring. Even the most comprehensive management ordinance

" - can fail if communities do not have the ability to verify that potential sources of contarhination are

in compliance. Inspectlons can identify potential problems before they become groundwater /
contamination incidents. In addruon, they may serve as a deterrent to illegal act1v1ty, such as 1llegal
storage of hazardous materials. :

Momtormg wells located immediately downgradient of potential sources of contamination -

~ and upgradient from PWS wells serve as an early warning in the event contaminants are released into
ground water. If the case study communities had monitoring well networks in place, they might
have discovered the contaminant plumes before they entered the wellfields. With warning time, the -
communities could have taken steps to prevent or mitigate the contamhination incidents. .

. Gettysburg, Tumwater, andMiddletown providef‘.cases in point; Pumping from PWS wells
_ altered the course of contaminant plumes, drawing contamination toward those wells. With advance

warning, local officials may have been able to alter pumping regimes or construct interceptor wells -

‘to prevent the contamination of the wellfields. . If not, they might have constructed treatment
: fac111t1es before contaminants reached the wells, possrbly reducmg the impact on the commumty A

The m1portance of monitoring is acutely demonstrated in Norway, even though regular WHP-

~ related monitoring did not detect the contamlnatlon Because the town discovered contamination .

early and reacted immedately, the well was shut down and contamination removed before it spread
' beyond the immediate vicinity of the gasoline station. Officials at Maine DEP agree that, had .
contamination spread, cleanup would have been far more costly and probably would not have yet

begun
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1.24 Informatioxi Exchange

Commumtles developmg WHPPs commonly. look toward one another for adv1ce
information, and technical assistance. Several of the case study communities borrowed: approaches
and ideas from other communities, or served as models for thelr counterparts

L Dartmouth: was the first community in Massachusetts, and one of the first in the
country, to develop a WHPP. Other communities in Massachusetts have looked
toward Dartmouth as a source of information and expertise.? Dartmouth's ordinance .
served as a model for other communities that have subsequently adopted WHP :

Tumwater is likely to adopt a final WHP plan very similar to the one under

development in nearby Lacey, Washington. To a large extent, this reflects Thurston
County's efforts to promote WHP. Tumwater and Lacey have designed their WHPPs
to be consistent with the county's ground water management plan. Tumwater's WHP
budget includes funds to study melementatlon strategles of other communities. -

The centerpiece of Mlddletown s source management effort, the "Intensity of Land -
Use Classification" approach, was borrowed from nearby Dayton. Dayton is Wldely :
regarded asa WHP mnovator in Ohio. : ‘

The Pennsylvania Department of Environmental Resources (PADER) has recogmzed the value of

exchanging information among communities. The agency has begun to develop a program to match o

communities that have implemented WHPPs with those that are interested in developing one.
1.2.5 Role of Community Sparkplugs

The WHP efforts of several case study communities are led by dynamic, energetic
individuals who are totally committed to their success. In Dartmouth, Tumwater, Middletown, and
Norway, these "sparkplugs" have been key participants since the beginning of the WHP efforts, and
were; in fact, crucial to getting the effort underway. These individuals have contributed many long
hours to developing their WHPPs, sometimes at their own expense. Their continued commitment
has been especially important over the long run, since it often takes several years to build the
community support necessary to adopt a WHPP. These individuals recognize the importance of
public education and public participation in developing a successful WHPP, and have worked hard
to "get the word out" in their communities. It is dlfﬁcult to imagine that the WHP efforts would
have come as far w1thout their part1c1pat10n

#Upon hearing about Dartmouth's WHPP Tumwater asked the pl'OjeCt team to prov1de the name and telephone
number of Dartmouth's WHPP coordinator. «
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‘1.2'.'6 Approaches to Contaminant Source Management

_The case study communitiés have adopted or are con31denng varied approaches to managing
their contamination sources, reflecting differences in state WHP reqmrements contamination threats,
‘resource avallablhty, and mstltutlonal capab111t1es

- The most commOn management approaches include site plan revieWs, land use restrictions, ;
" performance standards, and design standards. Site-plan reviews focus on catching a potential for
contamination before a proposed project is built i inthe WHPA. Land use restrictions generally focus

.. on preventing high risk land uses from locatmg near wells. Performance and design standards

generally restate requirements in federal and state environmental regulations. They target facilities
such as septrc systems, stormwater collection facrhtres and underground and above ground storage

Dartmouth Tumwater and. Mlddletown appear t0 favor a more comprehenswe, proactive
approach toward WHP. . Generally, these communities have more resources available, and more
potential threats to their wells. The existence of a State requirement to undertake WHP probably -
also plays a role. Massachusetts and Washington require water systems to develop WHPPs. Ohio
does not have a formal requirement, but the Ohio EPA requires WHP as a condition for approval of -

water system improvements. Other factors contribute to the character of their WHPPs. For example, .

concerns over the city's rapid growth rate and a general pro-environment atutude among c1trzens.
have spurred Tumwater s interest in WHP ' ’

‘ ‘Gilbert and Norway have adopted more modest approaches reflecting their smaller size,
regional attitudes about the role of government, fewer resources, fewer potential sources of
contamination, and a lack of a state requirement to undertake WHP. Both communities are located
. in undeveloped areas, and generally have fewer potentral contammatron sources. The Norway
ordinance contains land use restrictions, impervious-cover restrictions, and performance standards.
' However, the part of the WHPA located in Norway is mostly residential. The Town of Oxford, -

. which contains most of the sources of potential contamination, has not enacted a management

ordinance. Exhibit 1 summarizes the management tools whlch have been adopted or are under
. consrderatlon in the commumues : :
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* The communities of Lancaster County appear to, be an exeeption to the rule. They planto -

- adopt a relatively proactive WHPP, despite their similarity to Gilbert and Norway. The proposed -
. WHPP, includes inspections, performance standards, design standards, and a public education - -

- program that focuses on agriculture. It s interesting to note that none of the communities has
enacted the ordmance perhaps mdrcatlng pubhc sentunent for a more modest WHP approach. ‘

1 2.7 leficulty of Adoptmg WHP Ordmances .

A51de from Dartmouth none of the communities has had much ‘experience m1plement1ng
E WHP ordinances. Bu11d1ng support for WHP ordinances can be a long, difficult process. The .-
communities of Lancaster County and the City of Middletown have been Workmg on WHP for
several years but have yet to. adopt management ordmances : '

, Commumtres must educate citizens about the need to protect therr ground water sources. In
addrtlon they may have to-overcome opposition among various groups in the community. In
Lancaster County, for example some farmers are opposed to the WHP ordinance because they fear
it may limit their ability to develop their land in the future. In Middletown, it has taken over a year
to convince the City Council to grant preliminary approval for WHPP, desplte the contammatlon
- mcrdent Fmal approval for a WHP ordmance may not occur until sometime in 1996

1 2 8 Transferablhty of Innovatrve WI-IP Strategles

Two study commumtles have mcluded relat1vely unique elements in their WHPPs. -
A Dartmouth's contingency plan goes beyond typical contmgency plans; M1ddletown s management
strategy is sumlarly innovative. : : :

, The Dartmouth contmgency plan addresses automobile accrdents which pose the most
common threat to groundwater. Fire departments respond to the scene of an accident with absorbent
pads which are kept on fire trucks. At each pump house, a supply of absorbent pads is kept in stock‘ o
in case a spill should occur near the well. The town is investigating the possibility of equipping
pohce officers wrth similar k1ts, since they frequently are the ﬁrst responders to accrdents

Although it borrowed the concept from nearby Dayton, Mrddletown plans to adopt the o

innovative "Intensity of Land Use Classification” approach to managmg ‘potential contamination .
sources with the WHPA. Each source is given a rank based on: (1) the type and quantity of.
hazardous chemicals stored or used onsite and (2) engineering controls or risk reduction strategies

~ inuse. Busmesses cannot increase their scores. If:a business wishes to store or use a higher quantity - L

of chemicals onsite, it must take steps to mitigate the additional risk. Middletown has created a Risk
Reduction Fund to provide businesses within the WHPA with low- interest loans and grants for the
. constructlon of engmeermg controls to prevent contamihant releases. Coel

11
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1.3  'Who Pays?

Whether faced with contamination or considering WHP, local governments often look to-
regional, state or federal agencies for financial assistance. Communities often pay the cost of -
protecting their wells from a contamination incident, although state or federal agencies step in to
address aquifer cleanups. Communities often ava:ll themselves of state or federal grants to assist
them in developmg their WHPPs. ~

1 3.1 Fmanclal Impacts of Contammatmn

When contammatlon is dlscovered two parallel sets of responses take place ﬁrst the PWSj
acts to protect the safety of i its customers; second, the responding agency (usually the state or federal
government) steps in to select, de31gn and implement the aquifer remedy

Water suppliers usually pay the cost of respondmg to contamination in the wells to continue
providing safe drinking water to their customers. Gettysburg and Dartmouth paid capital and O&M
costs associated with installing and operating air strippers on their supply wells. Middletown will
likely pay to construct air strippers within the next two years. Gilbert paid the cost of purchased
water, but has been unable to recoup these costs from its customers. ‘The Tumwater Water System
paid for all of the costs associated with PWS contammauon

‘When a water supply well is lost to contammanon communities may be forced fo purchase
water from neighboring water systems. Often, this water must be purchased at the hlghest usage
rates charges by the new supplier. » -

L The Village of Gilbert purchased water from two nearby communities af a higher rate

than it normally charged its customers. The village'did not raise its water usage rates =

‘to compensate for the higher purchase pnce during the 18-month water emergency.

Dartmouth increased the portion of its water supphed by New Bedford, for which it
has historically paid the same rate that city charges its commercial users.” With the
closure of one well, the town lost the source of 81 million gallons of drmkmg water
per year. :

Norway was also forced to puichase water. Althcugh Vthe Town of South Pans
offered to ad_]ust its rates during the emergency, the Pubhc Ut111ty Commlssmn\
would not approve the change :
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. The commumtres of Dartmouth and Norway fortunately were able to access the purchased '
water fairly easily. Dartmouth had historically purchased a poruon of its water from New Bedford;
Norway used to supply water to South Paris, and the two utilities sell each other water during water
emergencies such as fires. In contrast, the Gilbert Water System was forced to, bulld transmission

. lmes in order to connect to the neighboring water systems.

State .or Federal agenc1es, and u1t1mately taxpayers, usually pay the cost of aqu1fer

- characterization. In four of the six contamination incidents studied (Gettysburg, Gilbert, Tumwater, - -
* and Norway?), the State paid all or part of the contamination assessment costs. In Middletown, the

PWS paid for initial investigation of the contaminant plume. The owner of the fac1l1ty responsible
for the contamination is paying for additional investigation of the plume and interim source control
measures. Dartmouth was unique among the case studies in that the town pa1d all groundwater

- cleanup-related expenses : : '

‘The bill for aqulfer remedlatlon, usually the most costly element is often pa1d by state-or .

| federal agencies. In Gettysburg, PADER will pay to install and operate an air stripper and soil vapor

extraction system, a remedial effort which may last up to thirty years This cleanup will be funded -
o by Pennsylvama s Hazardous Sites Cleanup Program (HSCP) o v Lo

. Federal and State reserve ftmds emst to address the relatlvely common problem of leakmg ‘
underground storage tanks. Gilbert and Norway benefitted from the availability of these funds.
_ Gilbert received funds from the Federal LUST Trust fund FmHA, and HUD's Urban Commumty
- Development Block Grant for response to PWS contamination. LDEQ has been unable to secure
LUST Trust funds to clean up the aquifer, however. State monies funded soil vapor extraction and
- groundwater pumping/treatment in Norway, as well. Maine's Groundwater Oil Cleanup Fund (from -

a per-barrel import tax on gasolme and heatmg oil), ﬁnanced DEP's cleanup of contammauon in
Norway : ~

Respon51ble part1es often do not pay the costs of responding to contamination at the well or -

. the aquifer; if they do pay, it is usually a small portion of the total cleanup costs.- The reason for this

is that most of the responsible parties are 'small businesses: a gas station and attached variety store
or a small dry cleaners. These types of businesses do not have the funds to pay for million-dollar

‘ cleanups, and are rarely insured against this type of liability. Even if legal action is taken against
_responsible partres llttle money is recovered, and much time and money are spent-on l1t1gat1on

Some States have funding mechamsms in place to prov1de money for.respondmg to

3Norway s wellhead protectlon report, funded by an EPA Wellhead Protectlon Demonstranon Grant and funds from .
Norway, Oxford, South Paris, and the Androscoggm Valley Councll of Govemments was mstrumental in expedmng
~the aqulfer characterization. , :
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groundwater contamination. Gettysburg, Tumwater, and Norway benefitted from the availability
of these funds. For example, the J.C. Cleaners site in Gettysburg has been listed on the Pennsylvania.
Priority List of Hazardous Sites for Remedial Response (PAPL), the state equlvalent of the
CERCLA National Priorities List (NPL).

132 Role of Outside Funding for WHP

The case studies show that outside funding can provide a critical boost to WHP efforts,
sparking community interest, leveraging local resources, and increasing the scope of feasible WHP
~activities. The challenge for communities is in implementing WHP over the long term, since
funding is generally not available for implementation activities. Communities that choose to
implement proactive WHPPs must adopt funding mechamsms such as pernnt fees, water use
surcharges, and connection fees. : -

. The communities of Lanc'aster County benefitted from a $30,000 grant from EPA Region -
3 to delineate WHPAs using fracture trace analysis, and a $20,000 State grant to develop a -
contaminant source management ordinance. Without the grants, the communities probably would ,
not have undertaken WHP. Even if they had, the EPA grant probably allowed them to use a more
sophisticated, more accurate delineation method than they might have otherwise chosen. . N

Although the cost of Gilbert's WHPP is relatively modest, the contribution of staff time by
LDEQ was crucial to its development: The PWS is a one-person operation, and the village probably
would not have underta’.:n a WHP effort without State assistance.- LDEQ staff spent numerous
hours delineating the WHPA, identifying potential sources of contamination, preparing maps, and
providing technical a551stance in the development of Gilbert's contingency plan and management
ordinance. _ . :

Tumwater received a $170,000 grant from Washmgtons Centennial Clean Water Fund and
provided a 100 percent match. - Although the community would have undertaken WHP to fulfill State
requirements, the grant allowed Tumwater to have a more comprehenswe WHP than it might have
otherwise. For example, Tumwater is melementmg an ambitious ground water momtormg effort ;

Middletown received a $12,000 EPA WI-IP Demonstratlon Grant to develop a pubhc
education program. Although the’ grant was a relatively small part of the WHP budget, it likely
spurred Middletown to develop a more comprehensive and formal public education plan.
Middletown is the only community in the study to develop a WHP curriculum for its schools.

Norway received a $26,500 EPA WHP Demonstratlon Grant to develop a WHP ordinance
and comprehensive land use plans. The grant spurred two nelghbormg towns and the local council
of governments to contribute small financial or in-kind assistance. More importantly than the

14




financial value of the contnbutlons the grant sparked mterest m two commumtles that otherw15e~
- would have little mcentlve to implement WHP.' ’ :

2. CONCLUSIONS ,

. The case studles suggest steps to 1mprove the effectrveness of WHPPs and to encourage local "
commumtres to undertake a WHP effort in the first place :

C ' o Encourage communltles to review PWS well construction and identify 'conduits' :
' ~ for contamination withih WHPAs. In Middletown, Gilbert, and Gettysburg, casing ‘
' failures in PWS wells or faulty construction in nearby private wells allowed
~ contamination to migrate from surficial aquifers to confined or semi-confined deep
" aquifers tapped by PWS wells. This suggests that communities should evaluate the
physical conditions of their wells during the WHP effort. In addition, WHPAs could
“be analogous to the "Area of Review" concept in the Underground Injection Control
program. Local communities would identify wells in their WHPAs which could
serve as conduits for contamination. Th15 review could be conducted durmg thef.
contammant source. 1dent1ﬁcat10n effort ' - o

* Facllltate ‘the exchange of mformatlon and ldeas among commumtles .
Mechamsms to consider include a WHP document cleannghouse a World Wide
Web site, or an electronic bulletin board EPA currently is developing a Community
Empowerment Kit for WHP. The kit will contain sample management ordinances
and contmgency plans, and case studies of successful WI-IPPs The kit could serve -

. as a starting, point for these activities. Some states are m1t1at1ng programs to
promote information exchange among local commumtles For example, the -

" Pennsylvania Department of Environmental Resources i is developmg a 'WHP peer
" matching program for communities interested in starting a WHPP. State officials -

hope that communities that have experience with WHP w111 share thelr observatlons
and "lessons learned" with target commumtles : ‘

o Recogmze mnovatlve WHPPs. Several state and local ofﬁc1als contacted dunng .
' the study stressed ‘thé value of formally recognizing innovative or espec1a11y S
successful WHPPs. Community recognition can encourage local officials to make
the sometimes dlfﬁcult decisions necessary to protect WHPAs. State officials in o
Louisiana, for example, present a Certificate of Completion to community ofﬁcrals' ;
* when they have completed all of the WHP elements. LDEQ staff publicly recognize = -

local officials for their efforts in estabhshmg WHPPs:. They encourage local media
to cover each event '

7 o , Encourage communities' to conduct a simple delineation and 'preliminary

15
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contaminant source identification early in their WHP efforts. Several state and
local officials contacted during the case studies advocated conducting a simple
delineation and contaminant source identification effort to identify the biggest threats
to the groundwater supply. Local officials can use this information to build support
for WHP in their communities. If actual contamination sources are identified in the
preliminary contaminant source identification effort, communities can address them.
during the course of their WHP. efforts.  Once the wellhead protection effort is
underway, communities can conduct a more complex dehneatlon and comprehenswe =
contammant source identification effort : ‘

16
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