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Project Summary

This research project was
designed to help policymakers,
local officials, and others improve
local management of the quality
and quantity of groundwater and
surface water resources by
identifying and describing current
and future water resource issues in
the commonwealth.

Through a 2006 mail survey of
municipalities, the research
measured water concerns, attitudes
toward management responsibil-
ity, and municipal officials’
aspirations about their future
water management efforts.

The research compared the
results of the 2006 survey with the
results of a similar survey con-
ducted in 1991. The comparison
helped to identify trends in water
resource issues over the past 15
years.

According to the 2006 research
results, a majority of local
government officials indicated
that the quality of water in their
municipality was good to very
good, and the quantity of water
was adequate. These officials were
also aware that land uses pose
threats to both groundwater and
surface water.

In general, local officials said
the quality of water in their
municipalities had diminished in
2006 compared to 1991.




Introduction

Every day, Pennsylvania local officials make decisions
that affect water resources. Trends in increasing water
demands, more frequent droughts, and rising public
concern about water availability and quality will likely
make sound local decisions about water even more critical
to the well being of Pennsylvanians.

This research project was designed to help
policymakers, local officials, and others improve local
management of the quality and quantity of groundwater
and surface water resources. The goals of the research
were to identify and describe the current and future water
resource issues in the commonwealth. Other goals
included the documentation of: current water manage-
ment activities of local governments; knowledge and use
of water management tools; and the educational, training
and technical assistance needs of local governments.

Through survey instruments, the project measured water
concerns, attitudes toward management responsibility,
and municipal officials’ aspirations regarding their future
water management efforts.

The research provides a comparative analysis of the
changes that have occurred relative to local government
management of water resources since a 1991 survey from
which the current (2006) survey was modeled. The 2006
survey provided information necessary to identify
statewide trends over the past 15 years on water resource
issues. Furthermore, the 2006 information allowed a
region-by-region comparison of results to gain a better
understanding of how Pennsylvanians in different areas
of the state are managing their water resources, and what
issues may be specific to their area.

Methodology

This research compared the findings of a 1991 Center
for Rural Pennsylvania-sponsored survey of local
government officials to a 2006 survey of the same
population. To ensure that the 2006 survey included
contemporary issues, key informants were selected from a
range of organizations including non-governmental
organizations, quasi-governmental entities, academia,
and state agencies to provide professional input on the
current state, needs, and issues of water resource manage-
ment and local municipal participation in the process.

The key informant interviews resulted in an expansion
of the 1991 survey from 25 to 33 questions. This allowed
emerging issues, state planning measures, and other
concerns to be assessed. The new questions focused on:

* Land use threats to surface water,

* County-level zoning coverage,

* County-level subdivision and land development

ordinance coverage,

* Use of the State Water Plan in decision making,

» Knowledge of the Pennsylvania Water Resources

Planning Act (Act 220) and its requirements,

* Contact with organizations that help with and/or

focus on improved water management,

* Leadership in providing assistance to municipalities

to address local water problems, and

*Attempts locally to identify and explore the use of

new technologies for water management.

Twelve of the questions remained exactly the same and
another seven were similar, but had slight wording
changes. For instance, the 1991 survey routinely sought
to survey attitudes relative to groundwater resources.
When possible, the 2006 survey was expanded to refer to

groundwater and surface water collectively as “water
resources.” Another wording revision was to phrase
“intergovernmental” activities (as posed in the 1991
survey) as “multi-municipal” activities.

2006 Survey Administration

The researchers obtained a list of 2,556 Pennsylvania
municipalities from the Governor’s Center for Local
Government Services'. This list included the name and
address of the municipality. The mailings were sent to the
attention of the municipal secretary and the cover letter
was directed to the “local government official.”

This list was provided to the Penn State Center for
Survey Research where the survey was administered. The
first mailing of the surveys began on April 4, 2006. Two
subsequent mailings were also sent. The final mailing was
sent to 1,939 non-responding municipalities.

At the end of the data collection period (July 1, 2006),
the response rate for completed returns was 52 percent,
very similar to the 1991 survey response rate of 53
percent.

Survey participants were asked to identify the position
they held in their municipality. Their responses show that
over half of the participants served as staff to their local
governments. Just under half of the respondents identi-
fied themselves as government officials. Two and a half
percent of the survey participants indicated that they
were planning commission members.

! Data source taken from “Municipal Statistics” at
www.newpa.com/default.aspx?id=137.
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Results

2006 Survey

The 2006 survey did not define the terms L

==

surface water, groundwater, or water re-
sources. Therefore, the responses received are
based on the respondents understanding of
these resources. Figure 1 illustrates the
boundaries for the regions discussed within
this report.

Selected results were evaluated by rural-
urban classification, municipal type, and
population. The rural-urban, municipal type,
and population data were obtained from the
Center for Rural Pennsylvania. The Center
defines a municipality as rural when the
population density within the municipality is
less than 274 persons per square mile or the
municipality’s total population is less than
2,500 unless more than 50 percent of the population lives
in an urbanized area, as defined by the U.S. Census
Bureau. All other municipalities are considered urban.

Reliance on Groundwater

When respondents were asked how much their munici-
pality relied on groundwater for its water supply, nearly
70 percent said their municipality relied on groundwater
as the water supply and 19 percent said their municipality
had little or no reliance on groundwater as a water supply.
The results suggest that the respondents were generally
aware of the degree to which their municipality relied on
groundwater as a water supply. Regional differences in
responses to this question showed that local officials in
the southwest region, and to a lesser extent, the southeast
region of the state, perceived a lower reliance on ground-
water as a water supply (Figure 2). This perception may
be due to these regions having a higher density, urban
population that had grown around larger river systems

Figure 2: Municipal reliance on groundwater for
water supply. (mean response)

Figure 1: Geographic boundaries of regions in
Pennsylvania.

Source: An Inventory of Planning in Pennsylvania. Penn State College of
Agricultural Sciences, Agricultural Research and Cooperative Extension.

and more access to surface water as a source. Generally,
the more rural areas of the state acknowledged a height-
ened awareness of their dependence on groundwater as a
water supply.

Water Quality

When respondents were asked for their opinion about
the present quality of water in their municipality, 77
percent replied that water quality was either good or very
good, 3 percent said their water quality was poor, and
nearly 20 percent rated their water quality as “fair.”
Statewide, the results suggest that, in general, respon-
dents believe their municipality’s water quality is good;
however, the western portion of the state perceived its
water quality to be slightly lower than the central and
eastern portions of the state.

When comparing urban local officials’ perceptions of
water quality with rural officials’ perceptions, the re-
searchers found a statistically significant difference
(Figure 3).

The respondents were also asked about the
future projection of water quality in their
municipality. The 2006 survey asked partici-
pants for their opinion of what the water
quality would be in the year 2010. Fourteen
percent of survey participants said they
expected their municipality’s water quality to
diminish by 2010, 13 percent said the quality
of water would improve in the future, and 65
percent expected the quality of water to
remain the same as 2006. The southeast and
southwest regions tended to believe that
water quality would improve by 2010 (Figure

. .
Pennsylvania Overall 2.96 |
I
Central 3.09 |
| |
Northaast 3.23 |
| |
Northwest 3.17]
| |
Southcentral 3.12|
[
Southeast 2.63 |
. 1
Southwest 2.38 |
1
1-Little or none 2- Some 3- Much

4- All of the supply

4), while the northeast and south central
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Figure 3: Rural vs. urban officials’
perceptions of water quality.

Rural Urban
(N=856) (N=431)
1. Very good 27 % 40%
2. Good 48% 44%
3. Fair 21% 14%
4. Poor 4% 2%
100% 100%

two threats, second only to
septic tanks.

Threats to Surface
Water Quality

Survey participants were
also asked to consider the
degree to which the same

land use activities threat-

regions indicated that water quality
would worsen. Tourism and conse-
quent development pressures in the
northeast, and the south central’s rate
of growth and increase of industry are
possible reasons for the slight
tendency towards the belief that
water quality was “getting worse.”

Threats to Groundwater Quality
Respondents were asked their
opinion about which land uses posed
threats to the quality of groundwater
in their municipality. Statewide land
use activities identified as posing the
greatest risk to groundwater quality
were: septic tanks, highway de-icing
salts, residential lawn chemicals, and
agricultural activity (Figure 5 on
Page 8). However, regional differ-
ences were apparent. For example, the
southeast region identified residen-
tial lawn chemicals as the greatest
threat to groundwater quality, while
statewide, these chemicals were rated
as the third greatest threat. Similarly,
in the south central and central
regions, agricultural activity was
identified as the greatest threat to
groundwater quality. Statewide, it
was identified as the fourth greatest
threat. Oil and gas drilling emerged
in the western portion of the state as a
more significant perceived threat to
groundwater quality than in other
regions of the state. This was ex-
pected given the extent of extractions
that occur in the northwest and
southwest. Statewide, the threat
posed by oil and gas drilling was
perceived to be one of the lowest
threats — whereas in the northwest
region, it showed up as one of the top

ened surface water quality
in their municipalities (Figure 6 on
Page 8). Statewide, highway de-icing
salts, agricultural activity, construc-
tion site runoff, and residential lawn
chemicals were identified as the
greatest threat to surface water
quality.

Water Quantity

Respondents were also asked
questions about the adequacy of
water supply in their municipality:
less than 4 percent replied that the
water supply was not adequate or
barely meeting the municipality’s
water needs. Seventy percent of
respondents said their municipality’s
water supply was either adequate or
abundant. However, 27 percent
indicated that, while their water

supply was usually adequate,
occasional shortages occurred.
Regionally, the south central region
tended to respond that the water
supply was adequate, but that
occasional shortages occurred, more
so than other regions.

Among urban and rural local
officials, urban officials tended to
indicate that their water supply was
more adequate than rural officials
tended to indicate. (Figure 7 on Page
8). The rural — urban comparison on
water adequacy was statistically
significant.

Respondents were also asked about
the future adequacy of the water
supply in their respective municipali-
ties. Seventy-eight percent of
respondents believed that their water
supply would stay about the same or
possibly improve by the year 2010.
However, 15 percent of survey
participants indicated their
municipality’s water supply would be
less adequate by 2010. Seven percent
of respondents did not know what the
adequacy of water supply would be
in the year 2010.

Figure 4: Mean response by region to question: What do you
expect of the quality of water in your municipality in 2010?
1=Improve. 2 = Stay about the same. 3= Get worse.

Pennsylvania Overall

Southwest Region

Southeast Region

South Central Region

Northwest Region

Northeast Region

Central Region

1.8 1.85 19
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Figure 5: Selected land uses that respondents chose as the
leading threat to groundwater quality. (Number of responses is in

parenthesis)

Activity None Some A greatdeal Don’t know
Agricultural activity 37% (474)  47% (596) 12% (155) 4% (56)
Construction sitc runoff 35% (458) 49% (620) 9% (117) 6% (78)
Highway de-icing salts 25% (320) 60% (772) 8% (99) 7% (87)
Residential lawn chemicals  28% (357)  55% (0696) 7% (92) 10% (132)
Septic tanks 20% (331) 53% (083) 15% (193) 0% (71)

Figure 6: Selected land uses that respondents chose as the

leading threat to surface water.

(Number of responses is in parenthesis)

Activity None

Agricultural activity 30% (378)
Construction site runoff 29% (366)
Highway de-icing salts 19% (242)
Residential lawn chemicals  25% (305)
Septic tanks 30% (367)

Some A greatdeal Don’tknow
50% (632) 15% (192) 4% (52)

50% (629) 14% (175) 6% (79)
62% (769) 13% (157) 6% (78)

55% (687) 11% (1306) 9% (113)
53% (656) 11% (138) 6% (79)

Threats to Water Quantity
Survey participants were asked to
identify the degree to which the
following community changes or
natural occurrences threatened water
quantity in their municipality:
drought, rapid population growth,
business/industrial expansion,
increased water use by existing
population, mining impact, increased
agricultural use, increased land
development, transportation/road
building maintenance, flooding,
industrial accident, and other.
Respondents indicated that drought
(93 percent), increased land develop-
ment (70 percent), increased water
use by the existing population (67

percent), rapid population growth (64
percent), and flooding (58 percent)
posed the highest threats to the water
supply. (Figure 8).

Groundwater as a Community
Issue

Survey participants were asked
whether groundwater was an issue in
their municipalities. This question
was designed to measure the degree
to which groundwater was considered
an issue in the community and the
level of existing local government
efforts to manage the resource. Fifty-
five percent of respondents indicated
that groundwater was not an issue in
their municipality. The remaining 45

Figure 7: Rural-urban comparison of perceived adequacy of

water supply. (percentage)

RuraliN=865) | Urban({N=432)
1. Abundant supply 12.83 24.54
2. Adequate supply 51.56 55.09
3. Usually adequate 31.56 18.98
4. Barely adequate 2.43 0.23
5. Not adequate 1.62 1.16
100.00 100,00

The Center for Rural Pennsylvania

percent responded that groundwater
was either becoming an issue, or was
already an issue and local govern-
ment officials were considering what
could be done to protect and manage
their groundwater, or that local
government was already gathering or
using management tools and was
either actively involved or becoming
so in comprehensive groundwater
management.

In general, municipalities that
reported groundwater as a growing
issue had the greatest number of
households that relied on groundwa-
ter. In municipalities where more than
50 percent of households relied on
community water systems, the
perception that groundwater was “not
an issue* was less frequent. In
municipalities where groundwater
was currently an issue, increasing
groundwater concern and manage-
ment was correlated with municipali-
ties with greater household reliance
on community water systems.

As a follow up to this question,
survey participants were asked about
the importance of groundwater in
comparison to other issues facing
their local government. One quarter
of respondents indicated that
groundwater management was of
little importance in comparison with
other issues. Nearly two-thirds of
respondents indicated that ground-
water management was either
important or equal to other important
issues— but of secondary importance.
Thirteen percent of respondents
believed groundwater management
was of prime importance to their local
governments.

Survey participants were also asked
to consider their municipality’s
resources, such as budget, personnel
and time, and to identify their
municipality’s highest priority issues.
In this open-ended question, and
considering where their
municipality’s resources were
devoted, respondents were asked to
identify their local government’s

° Pennsylvania Local Government and Water Resources Management: 1991 and 2006



Figure 8: Identified as threats to adequate water quality. (Number

of responses is in parenthesis)

Threats None Some A great deal Don’t know
Drought 6% (74) 50% (652)  43% (550) 1% (18)
Flooding 35% (444)  48% (617)  10% (134) 7% (88)
Increased land development 26% (335)  50% (639)  20% (261) 4% (45)
Increased water use by existing 31%(398)  56% (714)  11%(139) 2% (28)
population

Rapid population growth 33% (422)  44% (568)  20% (254) 3% (42)

three highest priority issues. Re-
sponses were collated into 16
categories so that the results could be
compared with a similar question
posed in the 1991 survey. Overall,
funding mechanisms, such as
finances, taxes and grants, were
identified as one of the highest
priorities (20 percent). The second
highest priority identified was roads
and roads maintenance (19.5 percent)
and third, government management

and general services (9.7 percent)
(Figure 9).

Experience with Planning—
Water and Land Use

Survey participants were asked
whether their municipality was
covered by a county zoning ordi-
nance. Almost one-third reported that
their municipality was covered by a
county zoning ordinance. Nearly
two-thirds said their municipality was

Figure 9: Considering your municipality’s resources — budget,
personnel, time, etc. — what are the highest priority issues for
your local government? (percent responding)

Finances, taxes, grants |

Roads/maintenance |

Government management/general servicese ——1
Sewers 1

Land use planning 1
Emergency services 1
Manage growth I
Water provision ——1

Public works 1

Manage stormwater 1

Water quality/pollution[ ]
Parks and recreation [

Protect environment[]
Transportation L
Septic systems, wells [

Solid waste [

0
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5 10 15 20 25 30
Percent responding

not covered by a county zoning
ordinance or that they did not know
whether it was covered by a county
zoning ordinance. However, based on
information provided by the Pennsyl-
vania Department of Community and
Economic Development (DCED),
only 182 municipalities statewide are
covered by their county’s zoning
ordinance — representing 7 percent of
all municipalities.?

A follow-up question asked
respondents whether their municipal-
ity was covered by a county-level
subdivision and land development
ordinance. Almost half of respondents
indicated that their municipality was
covered under a county-level
subdivision and land development
ordinance and 43 percent responded
that their municipality was not. Eight
percent were not aware of whether
their municipality was covered by a
county-level subdivision and land
development ordinance. According to
DCED records, there are approxi-
mately 1,000 municipalities in
Pennsylvania that are covered by
their county’s subdivision and
development ordinance, representing
about 39 percent of municipalities
statewide.

The responses to these local
planning questions varied greatly,
depending on the region of the state
(Figure 10 on Page 10). This result
may indicate that municipalities in
certain regions were more likely to
have their own ordinances for these
activities. There was less variance in
regional response to the question
about whether municipalities were
covered by county zoning ordinances
— with generally less than 35 percent
of respondents indicating such
coverage.

Survey participants were also asked
a two-part question on whether their
municipalities had certain planning
or management tools including:

22005 State Land Use Growth Manage-
ment Report, DCED.

° The Center for Rural Pennsylvania



Figure 10: Local planning issues — percentage of municipalities by region

covered by county ordinances.

Pennsylvania Overall

Central Region

Northeast Region
Northwe st Region
Southcentral Region
Southeast Region
Southwest Region

dents most frequently
identified storm water
management, erosion and

zoning, subdivision regulations, site
plan review, maintenance of open
space, floodplain management,
prohibition of activities likely to
pollute, purchase of property or
development rights, household
hazardous waste collection, and
building permits. Respondents who
identified a particular tool were then
asked to identify the frequency with
which the planning and management
tool was used.

Building permits was the tool
identified with the greatest frequency
throughout the state and regionally,
followed by floodplain management,
and subdivision plans. (Figure 11).
The results are also shown by
municipality type (Figure 12).

The survey participants were then
asked to indicate the frequency in

OPercent responding
that their municipality
is covered by a county
Zoning ordinance.

BParcent responding
that their municipality
is covered by a

sedimentation control,
and design standards for
wells, septic tanks, or
underground storage
tanks.

Nearly 20 percent of
respondents said that the
planning and manage-

county-level ) s
40 50 60 70 80 90 100| pivisionandland | ment tools identified
Percent ggilgr?crganl previously were devel-

which water quality or quantity was

considered when the identified tools
were employed by their municipality
(Figure 13).

Throughout Pennsylvania, water
quality and quantity appeared to be
generally considered in conjunction
with the use of the identified tools.
An exception to this was a slight
tendency in the northwest region to
indicate that water quality and
quantity were considered less in
conjunction with building permits.
There was a slight tendency in the
northwest and southwest regions to
not consider water quality and
quantity in conjunction with flood-
plain management tools.

When asked about any additional
water management activities or tools
used by their municipality, respon-

Figure 11: Percent respondents, by region, indicating their

municipality has specific plann

ing or management tools.

5 - .

Ei - £ . Z

= |z _|B_|8_|z_|8_|2_
Zoning 46,0 394 | 376 T63| BRBO| 485]| 562
Subdivision regulations 581 676 481 B0.6| 852 | 51.5| 628
Site plan review 46.0 [ 651 250 B0.6 33| 519 575
Maintenance of open space 17.7] 274 59 42.5] 66.7] 197 258
Floodplain managem ent 64.1 69.8 | 485 7.0 731 60.1 63.4
II;LLI)]ILilb;iIion of activities likely to 1981 342 1771 1331 5190 266 286
::hmtzase of property or development 1.3 14.9 761 15. 472 94| 150
Household hazardous waste 9.7 11.7 8O 226 490 | 150 16.1
Building permits BLO| 854 | 79.0| 855] 86.1| 73.8| 818
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oped or applied to a
specific groundwater
problem or potential problem.

For the 244 respondents who had
indicated yes to the previous ques-
tion, the survey revealed that the
tools and activities had been applied
to both surface water and groundwa-
ter. Twenty-seven percent were
applied only for groundwater and 21
percent to surface water alone.

The survey asked whether respon-
dents’ municipalities had entered into
multi-municipality agreements or
participated in any cooperative
efforts with other municipalities
regarding land use or water planning.
The results show that more than 25
percent of respondents said their
municipality had engaged in multi-
municipality agreements. The
remaining 73 percent said their
municipality had not engaged in
such efforts.

The nature of land use cooperation
for the 27 percent of respondents who
indicated their municipality had
conducted such activities was
primarily comprehensive-planning-
based at the regional level (several
municipalities) or in some cases, on a
county level. Other land use coopera-
tive efforts mentioned included
regional plans for wellhead protec-
tion, transportation, zoning, agricul-
tural security areas and park and open
space, to name a few. Water planning
that was most often cited included
emergency water supply planning,
provision of public water supplies,

° Pennsylvania Local Government and Water Resources Management: 1991 and 2006



Figure 12: Percent respondents, by municipality type, indicating that

their municipality has specific planning or management tools.

land-use planning, the need to
cooperate with other units of

government, the political status or
power of the major polluter, and
number (or severity) of contami-

Planning or management tools First class Second class Borough City
township township (N=466) (N=24)
(N=39) (N=789)

Zoning*¥¥¥* 82 51 61 92

Subdivision regulation®**** 82 67 54 75

Site plan review****%* 80 59 53 79

Maintenance of open space™**** 54 25 25 38

Floodplain management**** 80 68 55 63

Prohibition of activities likely to 54 25 33 42

pollute **##*

Purchase of property or development 26 16 12 38

rights##%

Household hazardous waste 41 13 18 38

collection®*****

nants were limitations to water
management efforts. Statewide,
respondents cited lack of money as
the greatest limitation to munici-
palities’ water management efforts.
The regional analysis also indi-
cated that a lack of community
awareness was a limitation to

Chi sq test: *¥*** = p<0.0001; **** = p<0.001

regionalized sewer treatment, storm
water management planning, MS4*
planning, and high quality stream
protection.

Survey participants were asked
whether organizations that help with
and/or focus on improved water
management had direct contact with
their local government. Fifty-four
percent of respondents indicated that
there had not been contact with
organizations for this purpose.
Twenty-eight percent reported that
they were aware that these types of
organizations had been in direct
contact with their local government,
while 18 percent of respondents
stated that they did not know whether
organizations with this interest had
been in contact with their local
government. The respondents who
had identified organizations that
work on improved water management
cited a wide variety of groups with
which they had interacted. Included
were: state agencies, like DEP; state-
based nongovernmental organiza-
tions (NGOs), such as the Pennsylva-
nia Rural Water Association; regional
and local authorities, like the

districts; and local environmental,
non-profit organizations, such as
watershed associations, conservan-
cies and land trusts. Respondents
primarily identified the contact with
these groups as being for informa-
tional purposes. However, a portion
of the respondents also mentioned
the development of funding opportu-
nities through grants as a reason for
the contact.

Municipal Perspectives and
Needs Related to Water
Resources

Survey participants were asked to
determine the degree to which a
series of factors, such as the lack of
authority, money, political support,
community awareness, industrial
support, data/information, and
technical assistance, limited their
municipality’s water management
efforts. Participants were also asked
to consider whether resistance to

municipal efforts.

Survey participants were asked
in an open-ended question what
things they believe need to happen
for their municipality to increase its
water planning and management
activity. The responses were grouped
into categories that were identified in
the 1991 survey, which included
funding, public awareness, learning
about pollution, growth, the need for
state guidance, loss of water, and
local municipal management.
Respondents identified funding (28
percent) and public awareness (25
percent) as the greatest needs for
increasing water planning and
management activities.

When asked about the support
received by various groups for their
efforts to manage water, the respon-
dents identified community, county,
and political leaders, along with state
officials and agencies. Regionally,
the same groups were identified
except in the southeast region, which
indicated that citizen environmental

Figure 13: Percentage of respondents specifying how often water

quality and/or quantity is consid

ered when employing the planning

and management tools listed below.

. K . Planning or management tools How ofien is water considered?

Susquehanna River Basin Commis- Never or Rarely | Sometimes | Regular Basis
sion, and smaller, county or multi- Zoning 31 30 39
municipal-based water authorities; S?'h"i"is'i““ regulation 20 28 “3
. Site plan review 18 27 55
county organizations, such as the Maintenance of open space 29 38 34
planning offices or conservation Floodplain management 22 31 47
Prohibition of activities likely to pollute 17 29 53
Purchase of property or development rights 40 33 27
3 MS4 — Municipal Separate Storm Sewer Ilu_us?"huld ha?_nrduus waste collection 40 29 _E]
Building permits 30 28 37

Systems

Pennsylvania Local Government and Water Resources Management: 1991 and 2006
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Figure 14: Who is perceived to have primary responsibility for water
management and who should have responsibility? (percent)

9.0
6.0

Federal government

State government

County government

45.0
36.0

17.0

Municipal government

Other

7.0
5.0

0.0 10.0

groups were also supportive of water
management efforts. The level of
support from citizen environmental
groups noted by the southeast region
was not as evident statewide or in
other regions.

The top three preferences for the
types of assistance needed at the
municipal level relative to local water
problems were the need for funding,
education, and technical assistance.
The fourth most frequently identified
need was for data on local water. Nearly
70 percent of respondents indicated
that funding was the highest need —
both statewide and regionally.

When asked to identify who they
believed had primary (and current)
responsibility for water management,
respondents clearly indicated that
state (45 percent) and municipal (29
percent) government had the primary
responsibility for water management.
(Figure 14). About 9 percent of
respondents identified the federal
government, 11 percent identified
county government, and 7 percent
stated that others, namely citizens,
should bear primary responsibility for
water management. However, water
authorities and water companies were
also identified. Overall, this result
seems to suggest a preference for the
state to have primary responsibility.

When asked to identify which of
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these groups should have primary
responsibility, about 35 percent of
respondents suggested municipali-
ties. State government was identified
by about 36 percent of the respon-
dents as the entity that should have
primary responsibility for water
management, 9 percentage points
fewer than the respondents’ indica-
tion of the state’s current responsibil-
ity for water management. Municipal
government was identified by 35
percent of respondents as the entity
that should have primary responsibility
for water management, up six percent-
age points from the perception of their
current level of responsibility. Federal
government’s responsibility decreased
and county government’s responsibil-
ity increased in this response.

State Water Plan, Pennsylvania
Water Resources Planning Act
(Act 220), and Outreach

In the 1970s, Pennsylvania
developed a State Water Plan for all
regions of the commonwealth. The
survey asked whether the respondents’
municipalities had used information
from the plan for their water planning
and management. The respondents
who indicated that their municipali-
ties had used the plan comprised less
than 3 percent of the total responses.
The remainder of the responses were

either “don’t knows” or “no” —
suggesting that public officials were
either unaware of the plan’s use by
their municipalities or were aware
that their municipalities had not used
the plan at all.

The Pennsylvania Water Resources
Planning Act (Act 220) was passed in
2002, enabling an update of the State
Water Plan. Local officials were asked
about their level of awareness of Act
220 and its requirements. The survey
results indicated that less than 20
percent of respondents knew a great
deal or somewhat about Act 220 and
83 percent knew little or nothing
about it.

The researchers compared rural and
urban local officials’ ratings of how
much they knew about Act 220 and
found that rural officials knew less
about this law than urban officials.
For example, 60 percent of rural
officials reported knowing nothing
about Act 220 compared to 45
percent of urban officials .

When comparing knowledge of Act
220 by municipal type, it is clear that
second class townships indicated the
overall lowest level of awareness of
Act 220 in comparison with other
municipal types.

Sixty-two percent of respondents
from second-class townships knew
nothing of Act 220, compared with
50 percent of first class townships,
44.5 percent of boroughs, and 37.5
percent of cities. Fewer than 12
percent of local officials from town-
ships of the second class believed they
knew either “some” or “a lot” about
Act 220 in comparison with 14
percent from first class townships, 26
percent from boroughs, and 33
percent of the responding cities.

Seventy-three percent of survey
participants had indicated that their
municipality had not developed or
sponsored any educational or citizen
participation activities on water
quality/quantity. The remaining
respondents indicated that their
municipality had sponsored or

The Center for Rural Pennsylvania a Pennsylvania Local Government and Water Resources Management: 1991 and 2006



developed educational or citizen
participation activities related to
water quality and quantity. For all
regions, the most common educa-
tional tool employed was print
materials, such as brochures, and the
second most common tool was public
meetings, followed by newspaper
articles and community education
programs. Water conservation
programs were generally offered less
frequently by municipalities as a part
of their water quality and quantity
educational activities.

Comparison of 2006 and
1991 Survey Results

Selected 2006 survey questions
and 1991 survey questions were
compared in as part of the research
project. As noted earlier, the response
rate for the 2006 survey was about 52
percent. In 1991, the response rate
was 53 percent.

Comparisons between the 1991
and 2006 survey results were possible
at the state level only for 12 similar
questions. Where results are pre-
sented for these several questions, the
reader is cautioned.

A difference between mean
responses between the 1991 survey
and 2006 survey at the 0.05 confi-
dence level is noted as being signifi-
cant. A difference between mean
responses at the 0.01 confidence
level is noted as being highly
significant. Differences noted at these
levels of confidence will result in a
conclusion that there is a significant
difference between survey years. In
some cases, statistical significance at
a lower level of confidence (0.10) is
noted, but no definitive conclusions
are made.

Water Quality

Municipalities that relied on
groundwater for “all of their supply”
decreased slightly (by about 3
percent) from 1991 to 2006. On a
statewide level, municipal reliance
on groundwater did not change

Pennsylvania Local Government and Water Resources Management: 1991 and 2006

significantly over the 15-year period.
In terms of water quality, there was
a slight decline in the percentage of
respondents who believed the present
water quality in their municipality
was “very good.” There was a slight
increase from 1991 to 2006 in the
percentage of respondents who
thought their water quality was “fair”
and those who thought it was “poor.”
Overall the results show a decline in
municipal officials’ perception of the
present quality of their water supply.

Water Quantity

From 1991 to 2006, there was a
small decline in the percentage of
respondents who believed that the
present water supply in their munici-
pality was adequate. On a statewide
basis, municipal officials’ views
about the adequacy of the water
supply remained unchanged over the
15-year period. Moreover, on a
statewide basis, municipal officials’
views about the future adequacy of
their supply remained relatively
unchanged over the 15-year period.

Threats to Groundwater Quality
and Quantity

Local officials felt that most land
uses were a greater threat to ground-
water quality in 2006 than in 1991.
The land uses that changed the most
in their threat level were: construc-
tion site runoff, residential lawn
chemicals, agricultural activity, and
highway de-icing. Only landfills were
ranked as relatively less of a threat to
groundwater quality in 2006 com-
pared to 1991. From a statewide
perspective, local officials perceived
all other land uses — underground
storage tanks, municipal sewage,
mining, hazardous waste, industrial
waste, and septic tanks — to have
remained about the same over this
period.

Groundwater’s Importance at
the Local Level
In 1991, about 22 percent of

respondents reported that groundwa-
ter already was an issue in their
municipality. In 2006, the percentage
of respondents reporting that ground-
water was an issue increased to about
27 percent. Based on the analysis,
Pennsylvania’s municipal officials
definitely perceived that groundwater
was increasing in importance as a
community issue over the 15-year
period.

Experience with Planning —
Water and Land Use

In both survey years, respondents
were asked a two-part question on
whether their municipalities have any
of the following planning or manage-
ment tools: zoning, subdivision
regulations, site plan review, mainte-
nance of open space, floodplain
management, prohibition of activities
likely to pollute, purchase of prop-
erty or development rights, house-
hold hazardous waste collection, and
building permits. In both 2006 and
1991, respondents selected building
permits, floodplain management,
subdivision regulations, site plan
review, and zoning as the top five
planning and management tools.
Looking over all of the tools,
municipalities reported a decline in
having these tools over time. The
exceptions were site plan review and
household hazardous waste collec-
tion, for which a similar number of
municipalities reported having in
1991 and 2006. The tools for which
municipalities reported the biggest
changes were: floodplain manage-
ment (-15 percent), prohibition of
activities likely to pollute (-13
percent); building permits (-6
percent) and subdivision regulations
(-5 percent).

Respondents were also asked how
often water quality and/or quantity
was considered when employing
these tools. There was a decline in
responses that water was “never or
rarely” considered for almost all tools
(exception was building permits)
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from 1991 to 2006. There was an
increase in the percent of respondents
who said water was “sometimes” and
“regularly” considered when using
all the tools except zoning and
building permits. Moreover, for most
of the tools, water appeared to be
more frequently considered as a
factor in decision-making in 2006
than in 1991.

Overall, water quality and/or water
quantity factors were more frequently
considered in the application of a
variety of local government decisions
over time, especially in the areas of
open space maintenance, purchase of
property or development rights,
household hazardous waste collec-
tion, and building permits.

A question was asked about use of
any additional water management
activities or tools in the local
official’s municipality. In 1991, the
most frequently used tools were:
design standards for wells, septic
systems, and underground storage
tanks (52 percent), storm water
management (50 percent), erosion
and sedimentation controls (44
percent), identifying potential
pollution threats (21 percent), and
municipal water plans (19 percent). In
2006, the percentage of municipali-
ties with additional water activities
or tools increased for all items except
monitoring well water and municipal
water plans. The most frequently
identified activities or tools in 2006
were storm water management (64
percent, up 14 percent from 1991);
erosion and sedimentation controls
(58 percent, up 14 percent from
1991); design standards for wells,
septic systems, and underground
storage tanks (55 percent, up 3
percent from 1991); natural resource
districts (e.g. wellhead protection,
aquifer recharge area, watershed
protection area — 22 percent, up 8
percent from 1991); and identifying
potential pollution threats (20
percent, down 1 percent since 1991).

Municipal activities or tools for

water quantity management appeared
to increase in relatively minor ways
over the 15-year time period. For
example, water conservation pro-
grams only increased from 15 percent
to 16 percent of municipalities that
reported using them. Another small,
but positive sign — both for ground-
water quantity and quality - was that
comprehensive groundwater manage-
ment planning was mentioned by 8
percent of municipalities in 2006,
compared to 6 percent in 1991.
However, the use of municipal water
plans declined slightly from 19
percent to 18 percent from 1991 to
2006.

The use of storm water manage-
ment, erosion and sedimentation
control plans, natural resource
districts (such as wellhead protection,
aquifer recharge area, and watershed
protection area) and comprehensive
groundwater planning were the only
tools that significantly increased over
the 15-year period.

In 1991, 13 percent of those
surveyed said planning and manage-
ment tools were developed or applied
to a specific water problem. In 2006,
19 percent responded similarly. The
researchers concluded that there was
an increase in municipalities that
applied selected planning and
management tools to a specific water
problem or potential problem over
the 1991 to 2006 period. In 1991, 39
percent of municipalities reported
that communication between the
municipality’s water provider and
those making land use decisions
never occurred. In 2006, the situation
had improved slightly since those
reporting that no such communica-
tion had occurred dropped 5 percent-
age points to 34 percent. Also, those
municipalities that reported frequent
communication increased slightly,
from 14 percent to 17 percent. While
relatively minor, the positive change
in responses was highly significant.
Moreover, it appears that some small
but important strides are being made

in terms of frequency of communica-
tion between water providers and
those making land use decisions at
the local level in Pennsylvania.

In 1991, 18 percent of respondents
reported that their municipality had
entered into multi-municipality
agreements or participated in
cooperative efforts with other
municipalities regarding land use and
water planning. In 2006, the percent-
age of municipalities entering into
multi-municipality agreements or
participating in any cooperative
efforts with other municipalities grew
to 27 percent. Thus, the efforts of
municipalities to cooperate with each
other over land use and water
planning increased significantly over
the 15-year period.

In 1991, 15 percent of respondents’
municipalities sponsored or devel-
oped educational or citizen participa-
tion activities on water quality and
quantity. The most frequently
reported activities were public
meetings, news articles, brochures
and water conservation programs. In
2006, 27 percent of municipalities
reported having sponsored educa-
tional or citizen participation
activities regarding water quality and
quantity. The most frequently
reported activities were brochures,
public meetings, news articles and
water conservation programs. The use
of local groundwater surveys, while
only used by a small percentage of
municipalities, did increase a great
deal since 1991 (5 percent versus 8
percent in 2006).

To increase their water planning
and management activities, in 1991,
respondents said municipalities
would need the following: funding
(19 percent), public awareness (15
percent), learning of pollution (12
percent), growth (7 percent), and state
guidance (7 percent). In 2006,
funding and public awareness were
number one and two, but the fre-
quency with which they were
mentioned increased significantly
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(26 percent and 25 percent, respec- organizations (7 percent), better-
tively). This was followed by greater ~ qualified staff (6 percent), loss of
cooperation among agencies, water (6 percent), and state guidance
governments, developers and (§ percent). Over the longer view, it

appeared that local officials further
appreciated the critical role of
funding and public awareness. In
addition, over the 15-year period,

Figure 15: Comparison of key findings of the 1991 and 2006 surveys

those with higher incomes, population levels,
and a perceived lower water quality, were
taking steps to manage groundwater resources.

quarter identified local governments.

Key Findings — 1991 Survey VS. Key Findings — 2006 Survey
Priority Given to Water
1991 2006

More than 80 percent of respondents indicated Little change occurred in municipal reliance on
that their communities receive all or part of groundwater over the 15-year period between
their supply from groundwater. However, surveys. Interest and awareness of groundwater
groundwater issues were not a high priority as a community issue, however, has increased
concern to local governments, and few significantly since 1991. Groundwater issues
municipalities had management programs in have not gained in relative importance
place. compared to other issues local governments

face, such as finances and taxes.

Consideration of Water in Land Use Planning

1991 2006
The majority of municipalities reporting a Land use tools were increasingly used with
moderate level of concern for groundwater consideration of water quality and quantity.
considered water in their land use deliberations There was a decline in the number of
at least “sometimes.” The majority of respondents indicating that water was “never”
municipalities recognized the pollution or “rarely”” considered when land use tools
preventative nature of land-use controls, but were used. Surprisingly, an overall decline in
water was not consistently considered in the availability of tools available to
planning deliberations. municipalities is observed in comparison to the

1991 responses.

Multi-Municipal Land Use and Water Planning

1991 2006
Very little intergovernmental cooperation The percentage of municipalities using multi-
occurred regarding land use or water planning. municipality agreements or participating in
Only 18 percent of local officials indicated that cooperative efforts regarding land use and
their municipality had participated in water planning increased significantly. 27
intergovernmental agreements or efforts percent of respondents reported multi-
regarding land use or water planning. municipal efforts involving land use and water
planning, an increase of almost 10 percent
from 1991.
Barriers to Water Management
1991 2006
Funds, community awareness, and information Funding, and, to a lesser extent, education,
of local groundwater issues were identified by were identified by local officials as needs for
local officials as barriers to water management. addressing water resource management. The
However, certain types of communities, such as need for local data decreased.

Opinions About Water Management Responsibility”

1991 2006
More than 40 percent of municipal officials Little change occurred in the attitudes about
identified the state as having primary authority who currently has or should have responsibility
for groundwater management while almost one- for water management.

4 This question was asked slightly differently in 2006 than in 1991 — “responsibility for water management” versus

“responsibility for groundwater management”.

Pennsylvania Local Government and Water Resources Management: 1991 and 2006
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more local officials identified the
role of greater cooperation among
agencies, governments, developers
and organizations, and qualified staff
as critical factors affecting water
planning and management. Interest-
ingly, learning of pollution and

2006 than 1991.

growth were identified less fre-
quently in 2006 than in 1991. State
guidance and loss of water were
identified at roughly the same,
although slightly less, frequency in

2006 surveys are summarized side by
side in Figure 15 on Page 15. The
five categories listed in the table
provide a useful framework for
representing the breadth of informa-
tion obtained in both surveys.

The key results from the 1991 and

Conclusions and Policy Considerations

This section briefly describes the major findings.
Following each category of findings, policy implications
are identified. Where the survey results allowed, specific
recommendations and policy implications are given. In
some cases, the finding from the survey helped identify
the implication but not necessarily the response to
address it.

Conclusions Based on 2006 Results
Groundwater Quantity

Municipal leaders in areas with large river systems have
a lower perception of reliance on groundwater. While this
may generally be accurate given the presence of surface
water treatment systems in these areas (e.g. municipalities
near the Schuylkill River in southeast Pennsylvania and
near the Ohio River and its tributaries in southwest
Pennsylvania), it also raises the question of whether
officials in these areas understand the interconnections
between the availability of surface water (base stream
flow) and the integral role of groundwater in sustaining
surface water supplies.

Municipal officials in rural areas of the state perceive,
to a greater degree than officials in urban areas, that their
water supply is dependent upon groundwater. Residents
of rural areas likely have a heightened awareness of well-
supplied drinking water, and consequently, groundwater
as a source of water supply. From the survey, it appears
that water supply adequacy is a greater problem in rural
areas. However, groundwater was perceived to be less of a
community issue in rural areas than urban areas. As far as
groundwater quantity specifically, the researchers found
that rural officials perceived their water supply — more
likely to be groundwater than surface water — to be less
adequate than officials in urban areas.

Policy Implication: Water resource education is
essential in rural and urban communities alike to ensure
that citizens and public officials understand the connec-
tions between groundwater and surface water, and how
the water quantity and quality of each of these resources
is affected by private or public actions. The current
school-aged population will increasingly receive this
education as the Pennsylvania Department of Education’s

Academic Standards for Environment and Ecology has a
benchmark for understanding the interconnectedness of
groundwater and surface water. The adult population can
be better served through increased and ongoing public
outreach via radio, newspaper, and television program-
ming as well as community meetings. Improved educa-
tion is possible through improved partnerships between
entities that have water resources outreach as a part of
their mission including DEP, conservation districts, U.S.
Department of Agriculture (USDA) Resource Conserva-
tion and Development Councils (RCDs), Penn State
Cooperative Extension, non-governmental organizations,
the network of state- and local level watershed organiza-
tions and partnerships that extend beyond the state’s
boundaries, such as the Mid-Atlantic Regional Water
Program, a collaborative effort between the U.S. Depart-
ment of Agriculture and the land grant universities of
Delaware, District of Columbia, Maryland, Pennsylvania,
Virginia, and West Virginia.

Water Quality
A majority of local officials indicated that the quality

of water in their municipality was “good” to “very good.”
Officials in the southeast and northeast regions of the
state said their water quality was better than other
regions. Yet, when asked about their expectations for their
municipalities’ water quality for the year 2010, officials
in these two regions more strongly believed that their
municipality’s water quality would worsen. This percep-
tion may be an indication of the regions’ concerns about
how population growth will influence the quality of
water, particularly the areas of greater Philadelphia and
the Poconos (as reflected in the data for the southeast-
and northeast regions, respectively). The indication for
these regions of worsening water quality over the course
of the next four years result from municipal officials’
expectations of further population increases and accom-
panying growth-related environmental threats.

Threats to Groundwater
The 2006 survey clearly indicates that local officials
were aware that land uses pose threats to groundwater
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quality. The survey provides a better understanding of
which land uses local officials are most concerned about
as threats within their region. On a statewide basis, septic
tanks, highway de-icing, agricultural activity, residential
lawn chemicals, and construction site run-off were
identified by municipal leaders as the land uses that
posed the greatest threats. Yet, for the northwest and
southwest regions, the greatest threat identified was oil
and gas drilling. The elevation of residential lawn
chemicals as a threat to groundwater supply on a state-
wide basis appears to have been influenced by the
prevalence with which it was recognized as a threat in
regions with large cities — most notably, the southeast
region. Given the amount of conversion of ag-lands to
residential areas in rural areas, the threat of residential
lawn chemicals to groundwater quality is also relevant in
these transitioning areas. As a result, it is a possible
opportunity for communication and education. However,
on a statewide basis, for groundwater pollutants that are
likely to be transported to groundwater via storm water, a
relatively small proportion of responding municipal
officials — 25 percent and 36 percent for highway de-
icing and construction site runoff, respectively — believe
these activities do not pose any threat to groundwater.
Continued efforts by state government agencies and non-
governmental organizations, such as the Pennsylvania
Rural Water Association (PRWA), League of Women
Voters Water Resources Education Network (WREN), and
state-based or local watershed organizations to educate
local decision makers on groundwater quality issues,
especially about residential lawn chemicals in develop-
ing areas, and state-wide about highway deicing salts and
construction run-off are needed.

Policy Implication: (a) An opportunity exists for
government agencies to develop and provide region-
specific guidance for water quality protection. This
approach could address regional differences in land use
activities that pose the greatest threat to groundwater
quality, according to the perceptions of local officials
identified in the survey. (b) Local officials and rural
residents, particularly in regions without major cities, are
also in need of educational campaigns about the poten-
tial of residential lawn chemicals to impact groundwater
quality. This threat is not confined to urban/suburban
areas, although educational campaigns have more
typically targeted cities. DEP, in collaboration with the
Susquehanna River Basin Commission, the Delaware
River Basin Commission, other local authorities, and
watershed organizations (such as the Chesapeake Bay
Foundation) have experience in conducting outreach
campaigns on this topic.

Pennsylvania Local Government and Water Resources Management: 1991 and 2006

Threats to Surface Water

Local officials participating in the survey believed land
uses posed a slightly greater threat to surface water than
to groundwater. The exception to this was for land uses
where septic tanks or underground storage tanks are
located. Here the perception was that groundwater was
more threatened. The belief that land uses pose a greater
threat to surface water suggests there is a need for contin-
ued and improved education about the interconnections
between groundwater and surface water quantity and
quality. This is particularly true in the karst (with lime-
stone rock underlying them) areas of the state, where
there is large and continuous movement of water between
surface water and groundwater sources. These areas also
are more susceptible to groundwater contamination from
surface sources.

Water Supply
Local officials strongly believed that, presently, the

water supply in their municipality was adequate. Almost
3 percent of respondents stated their municipality’s
supply was either barely adequate or not adequate. Yet in
all regions, municipal officials felt that their water supply
would worsen as 2010 approaches. Furthermore, local
officials identified drought as the greatest threat (93
percent) to the adequacy of water supply more so than
increased land development, increased use of water by
the existing population, and rapid population growth.
Local officials, while believing that their present water
supply is adequate, are concerned that a natural occur-
rence, such as drought, poses a greater threat to the
availability of water than population and land changes in
their communities. With these attitudes, and regardless of
what occurrences or activities they perceive as posing the
highest threat to the availability of water supply, water
conservation education or outreach, as a municipal
activity, should have been identified by local officials as
a tool of interest. Yet fewer than 17 percent of municipali-
ties identified water conservation programs as a water
management activity or tool used by their municipality.
Less than 5 percent of municipalities identified water
conservation programs as an education or citizen partici-
pation activity sponsored by their municipality. Since
drought is perceived to be the greatest threat to water
supply, it is puzzling that water conservation is not a
widely used tool or educational strategy. The answer
likely lies in the perception of the current adequate
availability of water. Water conservation may be per-
ceived to be a need only when the actual water supply is
diminished. Yet water conservation programs work only
as citizens are educated about the need and options.
Therefore, water conservation must be in place in antici-
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pation of diminished water supplies, regardless of the
cause of the diminished water supply.

Policy Implication: Routine water conservation
education is a viable tool for encouraging local water
resource management. This activity may include guid-
ance for local citizens on water use, consumption,
conservation techniques, and education of the school-age
population. Water conservation education is vital during
periods when water supplies are adequate, so that as water
supplies change, regardless of whether it is drought,
population, or land change driven, residents will already
have a clear sense of use and behaviors that are conserva-
tion-based. The Water Resources Planning Act (Act 220
of 2002) created a technical assistance center within DEP
to promote voluntary water conservation. While there is
no mandated water conservation within Act 220, the
technical assistance was designed to provide educational
programs for households and other water users as well as
recognize outstanding water conservation efforts.
Furthermore, Act 220 has authorized PENNVEST loans to
address water losses within public water systems. Local
governments — in partnership with state and local agencies,
authorities, and watershed organizations — can be encour-
aged to seek assistance in developing and conducting water
conservation education through these means.

Planning

One-quarter of the responding municipalities had
entered into multi-municipality agreements or worked
cooperatively with other municipalities regarding land
use or water planning. This constitutes a marked improve-
ment over historic regional cooperation relative to water
planning. The finding also demonstrates that municipali-
ties are increasingly willing to and capable of improving
interactions with their neighboring municipalities on
land-use and water planning issues. This finding suggests
that municipalities are more aware of their shared geo-
graphic boundaries and the need for resource planning.

The resources available to municipalities for formulat-
ing water planning activities are a part of the State Water
Plan and Act 220. However, less than 4 percent of survey
respondents used the State Water Plan in decision-making
about water planning and management. And nearly 83
percent of respondents knew little or nothing about Act
220. Both of these state programs should serve as a
resource to municipalities, particularly with respect to
regional planning for water resources, and yet they are
barely used. With one quarter of the municipalities
indicating they are undertaking regional land use and
water planning activities, a majority of the municipalities
remain candidates to support regionalized or at least,
watershed-based, planning efforts.

Policy Implication: It may be beneficial for DEP to
develop and implement outreach mechanisms for making
the State Water Plan and Act 220 more relevant to a larger
number of municipalities to encourage and enable
watershed-based water quantity planning, and to provide
technical assistance as needed. These activities could
occur concurrently to the larger watershed initiatives
underway with the Act 220 planning process so that
municipalities will better understand the importance of
and their respective roles in water quantity management
from a basin-wide perspective.

Conclusions Based on Time Trend —
1991 and 2006 Survey Results
Water Quality and Quantity

Local officials said the quality of water in their munici-
palities diminished in 2006 compared to 1991. This
perception may be due to:

(1) an actual, diminished water quality,

(2) a heightened awareness of their community’s level

of water quality, or

(3) a combination of both (1) and (2).

Regardless, this perception is supported by the increase
in perception that land uses pose “some” or “a great deal”
of threat to the groundwater quality. The exception was
that, in 2006, local officials perceived that landfills were
less of a threat to groundwater than in 1991. This change
may be linked to greater control as well as improvement
in the management and regulation of solid waste by other
levels of government, including states and counties. In
other words, municipal officials may have an overall
greater sense that solid waste is more likely to be properly
managed now. The types of threats that local officials are
now more concerned about are typically sources of
pollution that disperse under wet weather conditions,
such as agricultural activity, construction site runoff,
highway de-icing salts and residential lawn chemicals, all
of which depend on the movement of water across
roadways, impervious surfaces, and through the subsur-
face to contaminate groundwater.

In contrast to the local officials’ growing level of
concern regarding the groundwater quality and the
threats land uses pose was the relative lack of change in
attitudes towards water quantity. In the 15 years between
surveys, droughts occurred and land use patterns changed
to accommodate growing or sprawling populations. Yet
the level of local official concern about the availability
of water in their municipality remained relatively
unchanged. One possible explanation for the lack of
change could be the overall perception that, as is gener-
ally common in the eastern United States, water is
abundant and supply and quantity concerns are not as
relevant in comparison with western states.
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From the findings that local officials’ concerns about
water quality were increasing over time and that concerns
about water quantity were not, the researchers conclude
that more attention must be given by state and local
agencies and NGOs to educating Pennsylvanians on water
quantity issues. These results suggest that municipal
leadership is generally becoming more informed over
time about water quality issues that confront our commu-
nities — but perhaps have not made the same level of
progress in understanding the growing issues of water
availability. Along with other factors, the expansion of
education about water quality issues appears to be having
an impact. Existing water quality educational efforts may
provide an excellent model for increasing the understand-
ing of water quantity issues and threats as well.

Policy Implication: The integration of water quantity
education into water quality education programs could
improve Pennsylvanians’ understanding of the connec-
tions between quality and quantity. This could be
accomplished through the variety of interests identified
in each of the previous policy implications sections as
being vested in environmental education. These organi-
zations include, but are not limited to, DEP, conservation
districts, RCDs, Penn State Cooperative Extension, and
state- and local-level watershed organizations, such as the
Chesapeake Bay Watershed Association, Pennsylvania
Organization of Watersheds and Rivers, WREN, and the
PRWA. As with all of the recommendations, there is a
need to identify financial and other resources to support
these educational needs.

Groundwater as a Community Issue

While there has not been a large shift in the relative
importance of groundwater as a community issue in
comparison with other issues facing local government,
there are significant gains in the recognition that ground-
water is an issue for local government and that manage-
ment tools are necessary. The progress noted in the
increased recognition of groundwater as a community
issue may reflect the growing presence statewide of
watershed education programs.

Communication, Planning, and Education
The results provided several indications of progress in
how municipalities are planning and communicating
about water resources:
* Communications between water suppliers and
municipalities had slightly increased during the 15-
year period.
 Cooperative efforts and multi-municipal agreements
relative to land use and water planning grew from 18
percent in 1991 to 27 percent in 2006.
* Municipal-sponsored education or citizen participa-
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tion programs about water quality and quantity

increased by 12 percent from 1991 to 2006.

The growth in municipal-sponsored education or
citizen participation programs may be a factor influenc-
ing a number of positive changes that were documented
from 1991 to 2006. During this time period, many local
watershed organizations were created in response to
stakeholder interest in water resources. In addition,
programs emerged that involved building coalitions
between local governments, their local watershed
organizations, and others to enhance source-water
protection through improved education and outreach. An
example is the League of Women Voter’s Water Resources
Education Network that provides annual seed grants for
local projects of this nature. Likewise, the Growing
Greener Program created during the Ridge administration
and expanded significantly during Governor Rendell’s
tenure, provided resources for watershed education,
management, and restoration projects — many of which
partnered local governments with agencies and NGOs.
These programs, along with outreach efforts conducted
by state and regional agencies, likely all contribute to the
enhanced awareness of water as an issue, how land uses
influence water resources, and why multi-municipal
cooperation and interaction is valuable to water and land
use planning.

Policy Implication: Past investment in public education
and outreach appeared to have helped to elevate recogni-
tion of groundwater resources as a community issue and
enhanced understanding of water quality issues and
threats. Continuing these state investments and partner-
ships with local municipalities, regional and state
agencies, and township and county officials associations,
would be beneficial to improving future water resource
management efforts.
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