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* Appropriate storm designs (e.g. detention of the 1 and 2-yr storms)
* Improvement in groundwater recharge, including;:

— Retain first % inch of rainfall on-site (rain barrels)
— Preserve the same volume of infiltrated rainfall as in pre-development condition
(based on annual rainfall)

* Lists of recommended BMPs
Also, the following are encouraged:
* Reassessment of stormwater management objectives by municipalities

* Retrofitting grandfathered properties with up to date stormwater management
levels as they are redeveloped

* Requirements for the management of roof runoff

* Requirements for agricultural lands

Municipalities should have policies and ordinances that incorporate provisions to
reward developers and homeowners (like relaxing some permitting requirements or
shortening review cycles), for using low-impact site design principles.

Finally, tangible financial incentives are justified where voluntary measures will
substantially reduce the costs that would otherwise be incurred by municipalities for
water treatment, maintenance, repairs or improvements to publicly owned facilities. This
could include financial payments to local landowners - compensating them if they agree to set-
aside ideally 100-foot riparian buffers on each side of a stream, as well as hydric soils for riparian
buffer and wetland restoration.

At the same time, Stormwater Utilities (SWU) (a mechanism to fund stormwater
facilities and services) are being implemented with greater frequency in the United
States. Tax payments can be made to the municipality on the basis on some index of
stormwater impact created by the property — such as total impervious area or
contiguous impervious area. The revenues from these taxes should be used to fund
watershed studies, GIS databases, direct subsidies to landowners who install BMPs, and
where appropriate, upgrades to public works projects (e.g. tertiary treatment sewage
treatment plants).

Ground Water Quality and Quantity

The Upper Perkiomen Creek watershed is characterized by soils and geologic
formations that have relatively limited aquifers as compared to other areas. Of the
estimated 33.2 inches of precipitation that infiltrate the soil in an average year, only 13
inches reach the aquifers that form the groundwater reservoir. The remaining 21.2
inches are taken up by vegetation and returned to the atmosphere through
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“evapotranspiration” (Cahill, 1994). Given the fact that the vast majority of residents
and businesses depend on water from private or public wells, the natural limitations on
groundwater quantity raise serious questions about the “carrying capacity” of the
watershed to support projected growth over the next 20 years. Groundwater quantity
has not yet proven to be a concern in most of the watershed, with the exceptions being
the loss of historic springs and impacts to adjacent wells associated with excavation at
the Gabel Quarry.

Groundwater quality has already proven to be a serious issue in the Upper Perkiomen
watershed, with a series of hazardous waste and Superfund sites that have
contaminated a number of private wells. The Borough of Bally has even lost one of its
public water supply wells due to contamination. The Berks Sand Pit Superfund Site is a
well-documented example of groundwater contamination that affected over 30
residences in Longswamp Township, Berks County near Huffs Church at the
headwaters of the main stem Perkiomen Creek. This ongoing Superfund site cleanup of
a former residential and industrial dump site is being conducted by the US
Environmental Protection Agency (EPA) and has cleaned over 330 million gallons of
groundwater cost federal taxpayers over $10 million. The project involves pumping and
filtering volatile organic compounds (VOC’s) such as the solvent trichloroethylene
(TCE), and discharging treated wastewater to a headwaters tributary of the main stem
Perkiomen Creek. These groundwater quality concerns serve to compound the natural
limitations on groundwater quantity — with limited aquifers, increasing numbers of
wells, and changing land use with greater potential for contamination (EPA, 2001).

The varying geology, soils and land cover of the Upper Perkiomen Valley creates
varying conditions for groundwater quality and quantity. The majority of groundwater
recharge is stored temporarily in the soil mantle, or infiltrates through the upper layer of
weathered rock in the dominant formations of Brunswick shale and sandstone, gneiss
and diabase. Water takes much longer to migrate down through the more limited
cracks, joints and fissures in the bedrock geology. The storage capacity and well supply
capabilities of these aquifers, and their vulnerability to drawdown or contamination,
varies throughout the watershed. Given the dependency of most residents on private wells,
and the vast water supply in the reservoirs fed by groundwater, these are extremely important
considerations for current and future land use planning. The type and intensity of development,
the associated water supply and wastewater treatment, and the management of stormwater can
all have major effects on groundwater quality and quantity.

Those involved with land use planning in the Upper Perkiomen should look to the
natural hydrologic cycle as a model, with optimum water quality and quantity benefits
achieved in a forested condition, where groundwater recharge and filtration are the key
characteristics. The worst case scenario is one that literally “bleeds” groundwater by
linking homes on well water to public sewage treatment systems discharging directly to
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streams, combined with impervious coverage and stormwater management that reduces
recharge and maximizes stream discharge.

Fractures and solution channels in diabase areas and seasonal high water table in many
parts of the study area provide for a direct connection between land surfaces and
groundwater, thus greatly increasing the potential for groundwater contamination,
aggravated by the potential for direct interchange between surface and groundwater as
groundwater seeps and springs feed the local stream network.

Both Unami Creek and Ridge Valley Creek flow over the diabase aquifer that many
residents used as their prime source of drinking water. This may be very difficult to
replace if it becomes contaminated. Groundwater resources are considered limited in
diabase geology, and water availability may be an important limiting factor on future
growth in the area. And while still considered relatively clean in the region, concerns
about water quality and quantity are likely to mount as threats of sprawl and intensified
uses of the land build momentum in the area.

Planning Implications

Concerns for ground water quality have already been raised at a number of hazardous
waste sites in the watershed. These include EPA Superfund sites, and candidate sites,
mostly former landfills contaminated by either chemical solvents or heavy metals. The
contamination of wells and dependence on bottled water in these areas is clear evidence

that ground water quality is a vital yet vulnerable resource that should be protected
with vigilance.

The vulnerability of ground water quantity has been highlighted in the ongoing conflicts
associated with the Gabel Quarry in Washington Township, owned and operated by
Martin Limestone. This quarry encompasses over 100 acres in area (the company owns
several hundred acres) and has been excavated to a depth of over 400 feet. The quarry
has impacted groundwater aquifer and the neighboring wells dependent on that aquifer
within 1,000 feet of the site. Depletion of wells in the area is a major concern. This type
of extractive use, or similar uses such as water bottling plants, are obvious concerns to
ground water supplies in the watershed.

Where public water supply and wastewater treatment are not used, the dense crystalline
nature of diabase geology should place a limit on the development potential of the land.
The prospect of large-scale community wells or sewage treatment systems is not likely
in the immediate study area, however, nearby shale and sandstone-based areas, and the
close proximity to Green Lane Reservoir, represent potential sources for public water
and sewer systems that could be used to undermine the natural carrying capacity of the
Upper Perkiomen watershed to provide sustainable water supply for its residents.
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Most groundwater recharge in the area results from precipitation. A good five-feet of
permeable soil overburden is recommended to cleanse most ordinary suspended and
dissolved contaminants —i.e., there should be at least 5-feet of soil between the bottom of
a septic system and the fop of the water table. In the Unami Creek Valleys area, where
soils are often thin and poorly drained, the use of sand mound systems is increasingly
common. Sand mounds should not be seen as a solution to the looming problem of
groundwater contamination. In areas along the Unami and Ridge Valley Creeks where
the water table is high, contaminants may not have a chance to be ameliorated by the
soil before entering the water supply, with or without sand mounds. Shallow wells in
these areas are likely to become contaminated by septic effluent more easily than deep
wells. To provide reasonable assurances that septic leachate does not contaminate
domestic water supply wells were local sewer and public water are not supplied,
residential densities should not exceed one residence in 5 acres.

The Delaware River Basin Commission (DRBC) regulates water withdrawals of 10,000
gallons per day (gpd) or more in a “Groundwater Protected Area” that includes the
majority of the Upper Perkiomen Creek watershed (including all of the Montgomery
County portion, Douglass and Hereford in Berks County, Milford, West Rockhill and
Trumbauersville in Bucks County, and Lower Milford in Lehigh County).
Municipalities that are not included are: District, Washington and Bally in Berks County
and Upper Milford in Lehigh County. This Area was established by DRBC in 1980 at the
request of the Commonwealth of Pennsylvania when it became evident that
development was negatively impacting ground water levels. With more and more
private wells drilled each year, this program requires permits for the largest water users,
often community wells or commercial facilities such as water bottling companies, golf
courses or nurseries and greenhouses. An important goal of the program is that it sets
withdrawal limits that will correspond with Integrated Water Resource Plans (such as
“water budgets”) and Special Protection streams such as those designated as High
Quality or Exceptional Value.
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Summary of Municipal Water Supply Systems
In the Upper Perkiomen Creek Watershed

System Number of Service Area Source(s) Avg.DailyUse Capacity
Connections (gallons per day) | (gpd)
Upper Hanover
Water 1,023 Pennsburg(79%) 3 wells (1in 726,000 gpd 1.2 million
Authority U.Hanover(17%) | U.Hanover,2 | (60% of capacity) gpd
Hereford(4%) in Hereford)
Milford Water 1,080 Milford (eastern) | 5 wells in 220,000 gpd 450,000 gpd
Authority Trumbauersville Milford (49 % of capacity)
Red Hill Red Hill (92%) 2 wells and a
Water 705 Hereford (3%) spring-fed 400,000 gpd 791,000 gpd
Authority U.Hanover (4%) reservoir (51% of capacity)
U.Milford (1%)
E. Greenville 1 well and
Borough 1,082 E.Greenville(100%) | main stem 242,000 gpd 710,000 gpd
Water Perkiomen (34% of capacity)
Authority withdrawal
Bally Borough o Bally Borough 1 well 100,000 gpd —

Table 7. This Summary of Municipal Water Supply Systems provides an overview of existing public
water supplies servicing residential and business uses in the Upper Perkiomen Valley. This overview

indicates that the public system service areas are concentrated around the more densely developed, historic

boroughs and villages along Route 29.
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